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Abstract

In recent years, one of the fastest growing industries in the service
sector is the healthcare industry. The rapid growth of the healthcare sector
has been accompanied by many dramatic changes. These changes
generated extra pressure on healthcare centers to improve their services;
especially those related to genetic blood diseases like Thalassemia. In
Palestine this disease is considered a difficult and chronic health problem.
Despite the attempts of Palestinian healthcare centers for improving and
developing their services provided for thalassemia patients, patients still
confront many problems and many complains about healthcare service
quality are still exist. This research aims to apply a holistic Quality
Function Deployment (QFD) model in improving the medical services
quality provided to thalassemia patients in Palestine. An exploratory
research inquiry using a mixed methodology of both qualitative and
quantitative research approaches is used to conduct the study on 291
thalassemia patients in Palestine by using a modified version of
SERVQUAL instrument. It has been found that the 'Availability &
Accessibility', 'Responsiveness' and 'Assurance' were the most important
SERVQUAL dimension for the thalassemia patients in West Bank (WB)

besides Gaza Strip (GS). Through benchmarking analysis of the best
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practices among three selected competitors: WB hospitals, GS hospital and
Dubai thalassemia center, the result of the descriptive analysis indicates
that healthcare service quality in Palestinian hospitals is generally below
patients’ expectations. It has been found that the Dubai center attained the
highest rate of satisfaction, while the GS hospital needs to enhance all
patients' requirements because the evaluations are under average and
lagging behind the competitors especially in the service dimension of
'Availability and Accessibility'. Further, WB hospitals performed better in
'Assurance' and 'Tangibility' but weaker in 'responsiveness' and 'empathy’.
Furthermore, it has been found that the 'Staffing' and 'Service delivery'
were the most significant technical activities categories that should be

improved to satisfy the patients' priorities.

Based on the findings of the research, this study concludes to
construct the six matrices of House of Quality (HOQ) that is intended to be
a helpful managerial planning tool for supporting the successful
implementation of TQM in the healthcare system in Palestine. Finally, to
make tangible improvements; this study recommends to develop public
policies and strategies concerning thalassemia disease, adopt the
centralization approach in healthcare provision to thalassemia patients and
training the medical staff regarding the proper management protocols of the

disease.
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Introduction
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Chapter One

Introduction

1.1 Chapter Overview

This chapter provides an introduction to the study accomplished. It
consists of a brief description of thalassemia disease and clarifies problem
statement, the importance of the research, research objectives, and research
questions and presents the structure of this thesis. In addition, it includes a

subheading concerning Quality Function Deployment (QFD) background.
1.2 General Background

As the old famous truism said; health 1s a crown on the heads of the
healthiest people that is only seen by the sick. Generally, from antiquity to
the modern era; the human in the journey of life has lived a perpetual
struggle with many diseases and epidemics. Some of them can be resisted
and eliminated. Others like genetic diseases represent a difficult challenge
that is not easy to resist or reduce their risks. However, fighting these kinds
of diseases requires more persistence, determination and steadfastness that

achieve the overcoming at the end.

Recently, under these conditions of the enormous progress of
medical science, the technological development and the raising of the
awareness, the emergence of genetic diseases will be unforgivable sin.
Genetic blood diseases are a group of diseases which are transmitted from
parents to children and accompany the patient throughout his/her life, due

to the genetic cause that is a bug in the installation and component of red
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blood cells. One of the most common types of genetic blood diseases is
Thalassemia. It is a chronic, non-contagious, genetic blood disease passed
down through families and affects blood-making. Thalassemia makes the
hemoglobin in the red blood cells unable to do its job- which is the transfer
of oxygen from the lungs through the airway to all body cells- and then
causing anemia to patient (Giardina and Forget, 2008). This imbalance
leads to disorder in the gene that controls the production of hemoglobin and
excessive destruction of red blood cells (Weatherall, 2010). As a result, the
affected person will need blood transfusions to compensate for the decrease
in hemoglobin level. Furthermore, Thalassemia is a progressive disease that
may lead to severe damage to vital organs and death to patients if not
managed properly. In addition, the patient needs a specialized medical
follow up and continuous psychosocial support. However, thalassemia
patients can lead to a normal productive life if properly treated and

provided with the needed healthcare management.

Worldwide, Thalassemia poses a serious public health problem due
to the high prevalence (WHO-TIF, 2008). It is widespread throughout the
world but more in some countries, such as the countries of the
Mediterranean basin. Particularly, in Palestine the proportion of holders of
"genetic characteristics" of the disease is equivalent to more than (4%- 6%)
of the total population, the number of patients who are receiving a blood
meal per month and are complaining of illness 1s about 863 patients in
Palestine and the average living age for thalassemia patient at present is

between 18-19 years (TPFS, 2013a). Unfortunately, as stated in the latest
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Thalassemia Patients’ Friends Society (TPFS) reports, there are 10 patients
between West Bank and Gaza died due to the deadly complications since

the beginning of 2016.

Patients in Palestine suffer tremendously and if the necessary
medical services system is not managed with a high quality more patients
will be lost. Eventually, this disease in Palestine is considered a difficult
and chronic health problem. Moreover, the extent of the problem and their
impacts and repercussions on the individual, the family and society in
general; necessitate to be highlighted and increase the efforts to improve

the quality of healthcare delivery for thalassemia patients in Palestine.

1.3 Problem Statement

During the last few years, despite the considerable efforts and
significant endeavors which have been accomplished by the Palestinian
Ministry of Health (MOH) with all its hospitals, medical clinics and
dispensaries for preventing the disease, improving and developing their
services provided for thalassemia patients, patients still suffer from many
problems of healthcare service quality every day for many years. This
could be due to the lack of attention directed to the thalassemia patients’

1ssues within healthcare centers.

MOH gives instructions for prevention and provision of the
treatment, but unfortunately it not have a clear, spontaneous policy that

focuses towards Thalassemia patients which put them at the heart of the



5

health work (Alkarmi, 2015). In reality, the thalassemic patients need
unique care, as his or her conditions are not like other patients. It is not

merely a blood or medicine issue.

In the same context, there is no remarkable staff for Thalassemia
patients inside the MOH to who support them and defend for their rights.
Doctors give treatment and service, but the disease is not at the center of
attention at all. Unfortunately, these perceptions towards Thalassemia are

still unchanged anywhere (Alkarmi, 2015).

The majority of thalassemia patients come from families with low
socioeconomic status. This creates further added burden on patients’
families to pay for transportation expenses to specialized medical centers in
order to obtain blood, medication and conduct lab tests required to assess
their vital organs status (Salman, 2015). Consequently, all these sufferings

have a major psychological impact on patients and their families.

In addition, due to the limited resources at the MOH, high cost, and
financial constraints, the shortage of medication and lack of medical staff
and other problems will aggravate and therefore the unfortunate patient
who struggles for his/her life with limited available resources and
unsatisfactory medical care will complain more and more and will appeal
for meeting his requirements. Currently, there is an urgent need of medical
supplies for most patients facing major interruptions in their treatment due
to serious shortages of these items. Yet, due to the constraints in the

ministry of finance, they will not be able to acquire this medicine for
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sustaining treatment (TPFS, 2013a). Finally, all of these problems and
constraints will be addressed thoroughly in this research to explore the
technical requirements that healthcare centers need to achieve and improve

based on the fundamental patients’ quality and care requirements.

1.4 Importance of the Research

Service quality is a measure of how the total service meets
customers’ expectations. For a successful quality improvement strategy,
identifying and prioritizing customers’ expectations and performing
existing process assessments are important elements. Despite the
importance of service quality, the inherent characteristics of services are
the main obstacle to any effort for quality improvement. Although there is
awareness regarding the importance of the service quality improvement;
the service quality in Palestine is still lagging. As such, the health sector
has been considered one of the most important service sectors which should
be characterized by high accuracy and quality specifications because it is
attached to the souls and lives of people and any fault is unacceptable. In
reality, the Palestinian healthcare industry is unreinforced, unorganized and
has many problems and constraints that may affect the service quality and

performance. Thus, this will affect the patients’ lives.

According to national health strategy (MOH, National Health
Strategy, 2014-2016) the current strategy of MOH aspires for and focuses
on providing high-quality health services for all with consideration of the

unique needs of patients that ensure safe and affordable access to different
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services across the various governorates in order to achieve the
performance and patient/staff satisfaction; and that will be achieved
through institutionalization of a national quality system and patient’s safety
program based on quality improvement standards. These will include
raising awareness campaigns on a patient safety culture to health care
providers as well as the general community and help to change and
improve the mainstream administrative culture and change the attitudes and
practices of health service providers and encourage citizens to

accountability and ask better quality of health services.

Grol et al. (2002) emphasized that serious difficulties in healthcare
delivery related to below-optimum use, overuse, or abuse of care. Health
systems are occasionally risky and sometimes might hurt patients who are
dependent on them in their care. There is a widespread failure in
participating patients with decisions about their conditions and care
decisions and stressed that these are real problems that need to be modified
so that care can become safer, more efficient, and more effective.
Moreover, health care services are considered as credence products that are
typically intangible, unstable and immediate in terms of specific

characteristics, hence there is no generic definition of quality in healthcare.

To overcome these problems and improving the performance, the
healthcare centers need to restructure its management quality practices
toward a system that integrates patients’ ideas and needs into service

design. This is could be achieved through the application of Quality
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Function Deployment (QFD) technique, because its purpose is to ensure
that patients’ needs are taken into account in the design and development of
services and they are accurately translated into relevant technical
requirements throughout each stage of service improvement and

development.

This research project represents an exploration to identify the what’,
‘how’ and ‘why’ of TQM in Thalassemia units in Palestinian hospitals and
to find the critical issues and characteristics that must be improved and
developed in order to meet or exceed patient requirements and thereafter to
support its competitive advantage in the Palestinian healthcare service

industry.
1.5 Quality Function Deployment

Over the past two decades, organizations experienced dramatic
changes in the business environment, observed by increasing consumer
awareness of quality, the revolution of technology, globalization and the
competition to reduce costs. In response to these challenges, many
organizations give all their concern to the concept of quality, implementing
the various improved initiatives in order to enhance competitiveness and
the business performance. Managers realize that profitable and sustainable
revenue growth results from enhancing customer relations, because
nowadays consumers are more informed, more demanding, and prone to
change brands and companies if their requirements are not met on time and
at a price they are willing to pay. So the business world shifts its focus

from product to customer (Andronikidis et al., 2009).
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Quality Function Deployment (QFD) is considered as one of the key
techniques in the TQM process (Dean and Bowen, 1994). While TQM
focuses on the continuous improvement of input- output effectiveness
across the entire scope of the organization, QFD can be viewed as an
application of the TQM philosophy for developing a new product
(Lockamy and Khurana, 1995). Because of the QFD ability of embodying
the broader meaning of the features of a product, QFD is not simply a
quality tool, moreover it is considered as an important planning program
for introducing new products and upgrading existing once (Slabey, 1990).
So QFD is a comprehensive quality system for designing a product or
service based on customer demands and systematically linking the needs of
the customer with various business functions and organizational processes

aligning the entire organization toward achieving a common goal (Mazur,

2010).

Ultimately, QFD is covering the gap between the customers whats
and the designers hows (Menks et al., 2000) by translating their needs
(Quality) into design and assuring that all organizational units (Function)
work together by specifying their activities into finer and finer details that
can be quantified and controlled (Deployment) (Lockamy and Khurana,

1995).

QFD is a systematic technique to translate customer needs into the
technical characteristics of a product or service. However, QFD

methodology has been applied in different functional fields and can be used
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for both tangible products and non-tangible services (QFD Institute , 2010).
The structure in which QFD used to organize information is known as the
House of Quality (HOQ). HOQ is an assembly of matrix diagrams, which
are very useful to organize the data collected, help to facilitate the
improvement process (Chen and Susanto, 2003). Eventually, in this
research the QFD tool can provide the methodology in the development of

a total quality healthcare model for the successful implementation of TQM.

1.6 Aim and Objectives of the Research

This research aims to apply the QFD model to support MOH’s
strategies to improve the healthcare services quality for Thalassemia
patients in order to meet patient requirements and exceed their satisfaction,
and thereafter to support its competitive advantage in the Palestinian
healthcare service industry. This will be achieved through the following

objectives:

(1) Assessing and studying the current characteristics and quality practices
that are used in medical services provided for Thalassemia patients in

Palestinian hospitals.

(2) Eexploring the critical causes that create gaps in medical service
provision and identifying the factors that are enhancing the

implementation of QFD model.

(3) Improving the medical service quality by using the QFD tool in

developing a total quality healthcare model.



11

The expected outcomes from this research look forward to introducing a
holistic QFD model for enhancing the contribution of the Palestinian
healthcare service industry situation toward thalassemia, and provide
guidelines for a nationwide, government-led encouragement on the

provision of total quality healthcare to thalassemia patients in Palestine.

1.7 Questions of the Research

The purpose of this research is to deepen understanding of the basic
requirements needed by Thalassemia patients and investigating the level of
patient satisfaction of the services provided, then determining the initial
requirements of greater importance for patients that require to improve its

quality firstly through answering the following questions:

1. What are the causes of critical healthcare problems encountered by

patients?

2. How can QFD be applied to understand the expectations of
Thalassemia patients, establishing measures of patients’ satisfaction

and improving healthcare service quality?

1.8 Thesis Structure

This thesis consists of six chapters: Chapter one is an introductory
chapter which outlines the nature of the research. It clearly shows a brief
description of thalassemia disease and clarifies problem of the research as
well as its importance and objectives and presents an overview about

quality function deployment technique (QFD).



12

Chapter two is a review for relevant literature that will be presented
in two parts; the first part reveals the variety QFD definitions and
terminology, its application different fields and industries. Also, they
clarify the main benefits that could be gained through using QFD
techniques. The literatures present a model regarding the application of
QFD in healthcare sectors and the House of Quality HOQ is also reviewed.
The second part offers an overview of Thalassemia disease history and
worldwide distribution, complications, treatment and prevention of the
disease. Chapter three discusses the main methodology that has been
adopted in this research. In particular, it clarifies how to choose the sample,
the questionnaire formulation mechanism and the process of data collection
will be presented in this chapter. Chapter four gives a comprehensive
presentation of data analysis and concluding results, while Chapter five
introduces a holistic QFD model and building HOQ diagram. Moreover, it
discusses the achieved results and puts the proposed model in practice.
Finally, Chapter six summarizes conclusions, recommendations and

suggestions for future researches.
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Chapter Two

Literature Review
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Chapter Two

Literature Review

2.1 Chapter Overview

This chapter presents a review of the literature related to the
development of Quality Function Deployment (QFD) in healthcare sector
from a TQM perspective. This chapter consists of two parts; the first part
presents the basic concepts related to the term “quality” and its meaning
from a healthcare service sector perspective in addition to how its evolution
into TQM philosophy. It clarifies the main key principles of TQM and its
techniques, thus the reader will be able to understand the most important
cornerstones that focus on the research. Adding to that, several reviews of
the literature are available to reveal the variety of QFD definitions and
terminology, its application different fields and industry. Also, they clarify
the main benefits and objectives that could be gained through using QFD
techniques. The literatures presents a model regarding the application of
QFD in healthcare sectors and the House of quality HOQ is also reviewed

in order to compare the resulted models, and taking advantage from.

Through this chapter, the reader is directed towards these for a
detailed discussion. The second part offers an overview of thalassemia
disease and worldwide distribution, complications, treatment management

and prevention of the disease.
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2.2 Part One : General Overview of TQM Philosophy and QFD Concept
2.2.1 Quality Definition

The definition of quality depends on the people's role of defining it.
Many people consider quality as an enigmatic concept; it is perplexing to
define and often difficult to measure (Sallis, 2002). Whilst some of them
think of quality as some level of superiority or innate excellence; others
view it as a lack of manufacturing defects. However, the difficulty in
defining quality exists regardless of product, manufacturing and service
organizations. Further the meaning of quality has been changed over time

(Sanders and Reid, 2012).

Over the years there have been many views and attempts to define
the meaning of "quality". In general actually, there is no single universal
definition of quality (Sanders and Reid, 2012). The American Society for
Quality Control defines quality as "the total features and characteristics of a
product or service made or performed according to specification to satisfy

customers at the time of purchase and during use" (Talha, 2004).

Several philosophies of "quality" concept have been offered by many
Quality gurus that had an enormous influence on evolution of TQM and
understanding the quality. Edward Deming defined quality as “a
predictable degree of uniformity and dependability with a quality standard
that satisfy the customer, at low cost and suited to the market” (Dibler et

al., 2005; Chandrupatla, 2009). In the same context, Deming perceived

quality as” control of variation” Thus it is noteworthy that “quality is



16

inversely proportional to variability”, and therefore as the quality increased

the variability will be decreased (Montgomery et al., 2011).

Another important definition given by quality guru Crosby, who
defined quality as “conformance to requirement”’; he developed the phrase
“Do it right the first time” and his philosophy oriented towards the notion
of “zero defects” and how much the product is matched to the
requirements; arguing that no amount of defects should be considered
acceptable (Chandrupatla, 2009; Sanders and Reid, 2012). Another
common used definition comes from the leader Juran, who defined quality
as “fitness for use”. This definition takes into account customer intentions

for use of the product, instead of only focusing on technical specifications.

On the other hand, Evans and Lindsay (1998) have pointed out
another definition for quality that is based on value for price paid which
takes into account in terms of costs and prices; “a quality product is one
that provides performance at an acceptable price rather than a name brand,

since it provides the same performance at a lower cost”.

Recently, the concept of “quality” has evolved into a more

comprehensive new term called a total quality management or TQM.
2.2.2 Total Quality Management (TQM) Philosophy
2.2.2.1 Definitions of TQM

Over the past two decades, TQM has become most widely used. This

new buzz word has been well accepted by managers and quality
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practitioners as a change quality management approach (Arumugam et al.,
2009). The core of TQM approach is the change in management
philosophy regarding the "responsibility for quality" and making this
responsibility rests with everyone, every employee, from top management

to the lowest position in the organization.

Many researchers asserted TQM as an approach to improve
effectiveness, flexibility, and competitiveness of a business to meet
customers’ requirements (Oakland, 1993), as the source of sustainable
competitive advantage for business organizations (Terziovski, 2006) and
above all as a source of enhancing organizational performance through
continuous improvement in organization’s activities (Claver-Cortes et al.,

2008; Teh, 2009).

According of American Federal Office of Management, TQM is
defined as “a total organizational approach for meeting customer needs and
expectations that involves all managers and employees in using quantitative
methods to improve continuously the organization's processes, products
and services” (Morgan and Murgatroyd, 1997). Moreover, according to
Asian Institute of Technology (AIT), TQM 1is “a philosophy that
strengthens the culture to foster continuous organizational improvement
through systematic, integrated, consistent effort involving everyone and
everything, focusing primarily on total satisfaction of internal and external
customers, where employees work together in teams with process
ownership, guided by a committed top management, which takes a

proactive participation” (Nukulchai, 2003).
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TQM is a long-term planning and based on continuous improvement,
culture change and customer focus. Additionally, Conca et al. (2004)
emphasized that TQM allows firms to obtain, on the one hand, a high
degree of differentiation, satisfying customers’ needs and strengthening
brand image, and, on the other, to reduce costs resulting from poor quality
by preventing mistakes and wasted time and by making improvements in
the corporation’s processes and adopting a new management system and

corporate culture.
2.2.2.2 Principles and Concepts of TQM

TQM is a managerial methodology. Therefore, it is a framework of
principles as well as a systems approach. Extensive literature reviews of the
previous studies on TQM have examined what constitutes TQM and what
are the key practices for the success of TQM (Antony et al., 2002; Ooi et
al., 2008). The following six key quality improvement concepts that form

part of the principles of TQM, as shown in Figure (2.1) will be discussed:
1. Leadership

Leadership is recognized as one of the important elements of
organizational survival. Leadership can be defined as" the ability to inspire
confidence and support among those needed to achieve organizational
goals"(DuBrin, 1995). Thus, leadership is exemplified by clarity of vision,
long-term orientation, coaching management style, participative change,

employee empowerment, and planning and implementing organizational
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change (Anderson et al., 1994). Furthermore, leadership is the beginning of
the quality improvement process. Therefore, Lohavichien et al., (2009)
suggested integrating leadership theory and quality management theory

would lead to a higher level of quality performance.

Leadership

Customer Focus
Continuous Improvement

Employee Involvement
Supplier partnership
Benchmarking

Key principles for the success of TQM

Figure (2.1): The Six Pillars of TQM
2. Customer Focus

The first, and overriding, feature of TQM is the company’s focus on
its customers (Sanders and Reid, 2012). Anderson et al., (1994) defined
customer satisfaction as “the degree to which a firm’s customers
continually perceives that their needs are being met by the firm’s products
and services”. On the other hand, the customer should be closely involved
in the design and development process, so that there is less likelihood of
quality dissatisfaction (Flynn et al., 1994). On the other hand, Read (2010)

believes that customer feedback is critical in guiding organizations on the
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right path in developing products and improving services. To improve
customer focus efforts, customer complaints should therefore be treated

with top priority.
3. Continuous Improvement

Continuous improvement is an important principle of TQM for the
achievement and keeping of organization competitiveness and which
basically distinguishes TQM from other quality philosophies. Boer and
Gertsen (2003) defined the continuous improvement, as “the planned,
organized and systematic process of ongoing, incremental and company-
wide change of existing practices aimed at improving company
performance”. Therefore, continuous improvement means searching for
never-ending improvements and developing processes to find new or
improved methods in the process of converting inputs into useful outputs; it
helps in reducing the process variability thereby continuously improving

the output performance (Hyland et al., 2000; Sadikoglu and Zehir, 2010).
4. Employee Involvement

Employee involvement is another cornerstone of TQM. Employee
participation can be defined as the degree to which employees in a firm
engage in various quality management activities. Accordingly, Morgan and
Murgatroyd (1997) referred that “total” element of TQM implies that every
organizational member is involved in quality improvement processes. It is

widely accepted that the increase of employees’ participation in the overall
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quality strategy brings an increased flow of information and knowledge,
show the benefits of the quality disciplines, obtain a sense of
accomplishment and contributes in the "distribution of intelligence" to the

bottom of the organization for resolving quality problems (Powell, 1995).

5. Supplier partnership

Developing partnerships with suppliers is one of the major TQM
implementation practices (Hackman and Wageman, 1995). Supplier
partnership is defined as “the discipline of strategically planning for, and
managing, all interactions with third party organizations that supply good
and/or services to the organization, in order to maximize the value of those
interactions” (Ratesh, 2012). In practice, according to Zakuan et al. (2010),
effective supplier partnership is based on a long term commitment that
entails creating closer, more collaborative relationships with key suppliers

in order to uncover and realize new value, and reduce cost and risk.
6. Benchmarking

Benchmarking is the process of comparing performance information,
within the organization as well as outside the organization. It also aims to
measure organization’s systems, operations or processes against the best-
in-class performers from inside or outside its industry (Sit et al., 2009). It is
a way for managers and employees to compare their functional
performance to that of others, particularly those excellent and identifying

why they may differ. Also, it can be applied to any area of an organization.
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The study by Yusuf et al. (2007) highlighted the usefulness of dynamic
benchmarking for improving the performance of the organization and to

achieve competitive advantage.
2.2.2.3 Tools and Techniques of TQM

Nowadays a huge number of tools and techniques in TQM
philosophy have been offered. TQM tools are technical means used to work
in the quality programs, and often include diagrams, statistical graphs, also,
used to improve processes in any organization by identifying, analyzing
and evaluating data that is relevant to their business (Shamsuddin and
Masjuki, 2003). Bunney and Dale (1997), states that all techniques have
similar importance, but that they are different and applicable in different
situations; meanwhile some of tools and techniques are critical for a
specific industry only and not applicable for others. On the other hand,
each organization may require a different mix of tools and techniques
depending on the business, quality of employees, culture and the customer

profile.

Based on the literature review; many TQM tools and techniques
which in use today for quality improvement are selected by considering the
seven basic quality tools, lean manufacturing and designing and
management planning tools as shown in Figure (2.2). For thesis purposes,
QFD is selected as a main methodology in the development of a total

quality healthcare model for the successful implementation of TQM.
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TQM Tools and Techniques |

Benchmarkin | Statistical Process | pareto Analvsis | Cause and Effect
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Figure (2.2): Tools and Techniques of TQM

2.2.3 Quality in Healthcare Services From a TQM's perspective

Interestingly, service quality has become so important that some
organizations, not only need high levels of service quality for success, but
in some cases need it for survival. Service quality is defined as “how well
the service meets or exceeds the customer’s expectations on a consistent
basis”. The difficulty, however is that service quality unlike product
quality, is more abstract and elusive, because of features unique to services

and therefore difficult to measure:

(1) Intangibility, services cannot be touched, seen or felt before they are
bought; however to describe them, customers use words such as

29 €6

“experience”, “trust” or “feeling” (Gronroos, 2000).

(2) Inseparability, service means that production and consumption of the
service are inseparable; they occur simultaneously; it cannot be
separated from the service provider and both service provider and the

customer have impact on outcome (Kotler and Amstrong, 2009).
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(3) Heterogeneity, means that service to one customer will not be the
“same” service to another one; it differ from provider to provider, from
place to place and from customer to customer, and a service provider
cannot ensure absolute consistency in the service experience of each

customer (Markovi¢, 2006).

(4) Perishability, means that the services cannot be stored or kept for later

use; also they cannot be resold or returned and will disappear if not

consumed (Ladhari, 2009).

In the recent years, service industries are dominant in developed
countries and are among the fastest growing sector even in the emerging
countries. One of the fastest growing service industries is healthcare
industry; which nowadays is receiving much attention around the world
due to impacts the well-being of people. As healthcare has become a
critical global issue, the increased concerns for health care quality and
patient safety are the primary sources of competitive advantage (Minkman

et al., 2007; Dejong, 2009; Lee et al., 2012).

On the other hand, the complexity and the unpredictable nature of
healthcare systems and delivery of services make measuring quality
difficult. Also, hospitals are multi-customer enterprises; the concept of
quality notes different meanings to different stakeholders such as
government, service provider, hospital administration and patients; and so
must take into consideration the expectations of different categories in their

definition of quality (Ferlie et al., 2005). However in general, health service
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quality is "giving patients what they want (patient quality) and what they
need (professional quality), and doing so using the fewest resources,
without error, delays and waste, and within higher-level regulations

(management quality)" (Ovretveit, 1992).

According to the Institute of Medicine (IOM) stated a widely-
accepted definition of healthcare quality as: “The degree to which
healthcare services for individuals and populations increase the likelihood
of desired health outcomes and are consistent with current professional
knowledge” (Lohr and Schroeder, 1990). Another working definition of
quality in healthcare cited by WHO-TIF (2008), which suggests a health
system should seek to make improvements in six dimensions of quality

which are:

(1) Effective, delivering healthcare that is adherent to an evidence base in

improved health outcomes, based on need.

(2) Efficient, delivering healthcare in a manner which maximizes resource

usc.

(3) Accessible, delivering healthcare that is timely, geographically

reasonable, and provided appropriate medical skills and resources.

(4) Acceptable/Patient-Centered, delivering healthcare which takes into
account the preferences and aspirations of service users and the cultures

of their communities.
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(5) Equitable, delivering healthcare which does not vary in quality because
of personal characteristics such as gender, race, ethnicity, geographical

location, or socioeconomic status.

(6) Safe, delivering healthcare which minimizes risks and harm to service

users.

Furthermore, all hospitals provide the same type of service, but they
do not provide the same quality of service. A comprehensive approach to
measuring the quality of care requires attention to three different kinds of
quality problems: too much care (overuse) unnecessary or inappropriate
care, too little care (underuse) of needed care, and (misuse) flaws and

errors in technical and interpersonal aspects of care (Chassin, et al., 1998).

According to Jackson and Kroenke (1997), healthcare service quality
is an indicator aiding the discovering of the aspects of service quality that
require changes to improve patient satisfaction. The importance of patients’
views as an essential tool for monitoring and managing as well as
improving service quality has been stressed by many studies. Research
study showed that in addition to its positive implications on patient
retention and loyalty, patient satisfaction influences the rate of patient
compliance with physician advice and the healing process of patients
(Calnan, 1988). Moreover, Pai and Chary (2013) referred to the role that
patients play in defining what quality means has become a vital competitive
concern. Although some people still feel that patients cannot really be

considered good judges of quality; particularly with regard to the technical
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competence of the hospital ,dismissing their views as too subjective and
makes a judgment of a hospital based on the interpersonal aspect of care
and the manner in which medical care is delivered; Petersen (1988)
challenged this view by suggesting that it is not important whether the
patient is right or wrong, what is important is how the patient felt even
though the caregiver’s perception of reality may be quite different.
Furthermore, Peprah (2013) argued that for the limited healthcare resources
to be allocated and managed effectively, it is therefore prudent for
healthcare providers to access and identify patients’ priorities among
various service quality dimensions and to improve these dimensions for

patient satisfaction.

Subsequently, many hospitals are shifting the culture of the
healthcare system from one formed by the preferences and decisions of
medical professionals to one shaped by the views and needs of its users
thus adopting a patient-centred attitude (Hendriks et al., 2002). As a result,
many of studies employ a wide range of measurements investigating
patient satisfaction. Accordingly, one of widely used models to measure
service quality is SERVEQUAL- gap model which is developed by
Parasuraman et al., (1988) to specifically measure functional service
quality using both the gap concept and service quality dimensions. Further,
Parasuraman et al., (1985) defined service quality as “the gap between
customers’ expectations of service and their perception of the service
experience”. The SERVQUAL instrument has been extensively accepted

and utilized as a generic instrument that captures the multidimensionality
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of service quality, in its original form, contains twenty-two pairs of Likert
scale statements structured around five service quality dimensions. These
dimensions as shown in Table 2-1 and Table 2-2 are:

Table (2-1): SERVQUAL Dimensions

Dimension Definition
Describes the appearance of physical facilities,

(1) Tangible personnel and equipment.
. g e Deals with the ability to perform the promised
(2) Rehabl”ty service dependably and accurately.
(3) Responsiveness Considers the willingness to help customers and

provide prompt service.

Talks about the knowledge and courtesy of
(4) Assurance | employees and their ability to inspire trust and
confidence.

Ability to provide caring and individualized
attention to customers.

(5) Empathy

The SERVQUAL scale is a popular tool in the service industry
because of its ease of application and flexibility; and it is extensively used
as a conceptual framework for assessing and measuring service quality
delivery in healthcare services; whether in the private healthcare (Andaleeb
and Millet, 2010) or in the public healthcare (Aagja and Garg, 2010). Also,

the SERVQUAL dimensions can be modified to suit some study purposes.

Furthermore, Hart (1996), upheld that the use of SERVQUAL
dimensions provides both a structure for designing a service quality
measurement instrument and a framework for prioritizing performance
improvements that are required or for ensuring that patient' needs and
expectations are being met. Further, SERVQUAL measurement provides
valuable information about the strengths and weaknesses of the service

items (Parasuraman et al., 1994).
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Table (2-2): The SERVQUAL Instrument Presented by Zeithaml et al.

(1990)
1. Maintenance of hospital’s equipment
2. Clean, comfortable and visually attractive
environment of the hospital
Tangibility |3. Maintenance of high standard of hygiene
4. Testy meals as per patients’ need
5. Accessibility of the hospital (e.g. Parking facility,
signage etc.)
6. Providing services right at the first time
7. Providing services at required time
c e 8. Sincere effort to solve patients’ problems
Reliability 9. Error free documentation
10. Doctors’ thorough explanation regarding patients’
medical condition
11. Willingness of hospital staff to help patients
Responsiveness 12. Willingness and interest of doctors and staff to
listen to the patients and keep them informed
13. Prompt services to patients
14. Attitude of doctors and staff instilling confidence
in patients
15. Friendly and courteous behavior of doctors and
staff
Assurance 16. Patients’ security and safety in receiving medical
care
17. Patients treated with dignity and respect
18. Doctors’ wide spectrum of knowledge and
competence
19. 24 hours service to patients
20. Provision for individualized attention for each
patient
Empathy 21. Doctors and staff having patients’ best interest at
heart
22. Doctors’ understanding of specific need of patients

In the same context, customers’ expectations sometimes have to be

exceeded so that the customer can be delighted. A model of customer

satisfaction developed by Dr. Kano as shown in Figure (2.3), categorized

quality dimensions into three groups (Kano et al., 1984):
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(1) Must-be (basic) needs; that customers would not express them unless

the hospital fails to perform them, their absence is very dissatisfying.

(2) One-dimensional (expected) needs; are typically what we get by just
asking customers what they want, these needs satisfy or dissatisfy in

proportion to their presence in the service.

(3) Exciting (unexpected) needs; that produce great satisfaction.

As customers’ needs are dynamic and change with time, some
features in services may have been “expected” in the past and but now
become “must-be” needs. This implies that the quality of services needs to

be continuously improved so as to meet customers expectations.

UNEXPECTED
PLEASANT SURPRISES

Satisfied

CUSTOMER DELIGHT 5
@ Customer @
% Spoken
Measurahble

F\a';'::an_.f ment

Excitement

_N;Edy

Don't Have Included

Don't Do . Do Well

Unspoken
Taken For granted

Basic
Spoken If Hot Met

,,,,,,,,,

Performance”_..«---"'”'”
Needs =~

Basic

Figure (2.3): Kano Model

It is generally accepted that, healthcare organization is the place
where defects and mistakes cannot tolerate. A simple mistake can cost a
human life; so defects or mistakes must eliminate in healthcare service

processes. Moreover, many previous researches have showed that hospitals
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patients experience many types of medical mismanagement though they are
paying heavily for their healthcare but are not given due care for what they
have spent like: medication error, human error, system error, avoidable
injury error, and long waiting times (Ovretveit, 2000). Accordingly, these
findings justify the need for a change from traditional approach to adoption

modern quality management approaches to healthcare operations.

A variety of quality management practices and models have been
developed and applied by medical administrators and researchers in an
effort to find better methods for solving quality and patient safety
problems; such as: quality control (QC), total quality management (TQM),
ISO 9000 standards series, Six Sigma, the Malcolm Baldrige Healthcare
Criteria for Performance (MBHCP) Excellence Model, European
Foundation for Quality Management (EFQM) Excellence Model and Joint
Commission Model of Accreditation (JCA) (Sangu“esa et al. 2007, Nabitz
et al. 2009).

TQM particularly is increasingly implemented by different hospitals
all over the world to improve healthcare quality. Short and Rahim (1995),
defined TQM in healthcare within the context of the key principles of
TQM, as a method of leadership and management commitment that:
defines quality as customer perceptions as well as the content and delivery
of care services; analyzes systems for errors and variation rather than
blaming people; develops long-term relationships with suppliers; uses
accurate data to analyze processes and measure system improvement; sets

up effective collaborative meetings as the basis of teamwork; trains
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supervisors and managers in leading the ongoing improvement process;
engages staff in setting, risk management. Eventually, TQM has the
potential to help the healthcare industry to solve many of the problems they

are currently facing.

2.2.3.1 Healthcare Quality Improvement in Palestine

Fragmented structure, uneven distribution of services and human
resources between providers characterizes the Palestinian healthcare
system. These characteristics are causing low quality and high costs,
generating inequities in access, conflicts among providers and patients,
disparity of care, and promoting ethical dilemmas (Tilbani, 2005). The
“quality defect” in the health care system in Palestine seems to revolve
around an inefficient healthcare delivery system. This poses two interesting
questions; are the limited resources in Palestine the only cause of poor
quality of health care in Palestine? And how much more investment in
resources is needed to improve the quality of care? (Al-Adham, 2004). Al-
Adham (2004), argued the better quality of health care does not necessarily
imply higher health care costs nor does it imply quality irrespective of the
cost. The quality of health care in Palestine can be improved with the
available resources. There is a need to increase the efficiency of the health
care system, and to reduce waste in resources. Cost saving can be obtained
from reducing unnecessary care, preventing complications, and eliminating
activities that do not add any value to the processes or the outputs of the

system.
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Accordingly, many endeavors have been invested by MOH together
with various studies have established to resolve those issues. Tilbani
(2005), reported some of these efforts: the Ministry of Health (MOH)
established “The Quality of Healthcare Unit” in 1994 in order to develop
plans for the purpose of sustaining and improving the existing healthcare
system. From 1996- 2000 the MOH launched the Quality Improvement
Project (QIP). The Journey of Quality Improvement in Palestine (1996-
2004) has faced many challenges included: the resistance to change and
difficulties in tackling the required cultural change. Quality improvement
faced resistance from some health personnel, especially physicians, who
were not convinced of the quality improvement work and treated this work
as an extra burden imposed upon them since they are not satisfied with
their jobs and complained of low salaries, lack of resources, and inadequate

incentives (Tilbani, 2005).

In addition, there was a lack of monitoring and follow-up systems.
Some of the improvement processes collapsed over time. The absence of a
supportive managerial system and leadership committed to the principles
and methodology of quality improvement made it difficult to change
current health institutions and adopt a continuous improvement philosophy.
Moreover, there was the challenge to conduct this work in a politically and
economically non-conducive environment caused by repeated closures and
separation of the West Bank and Gaza governorates. It proved to be an
extremely difficult task to function between the different governorates as a

unified team under these circumstances. As a complement to this, an
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analytical study was conducted by Tilbani (2008), evaluated the experience
of implementing the Quality Improvement Program in the Ministry of
Health from 2000- 2005 using the theory testing approach and the
participant observation. The study showed that the most frequent
dimensions or factors that are critical for successful quality improvement

implementation are: strategic, cultural, structural, and technical factors.

In addressing TQM implementation, a study conducted by Massoud
(1993), reviewed TQM principles, methods of TQM and its possible
application in health care system in Palestine (Massoud, 1993). In addition,
an analytical study was conducted by Abdellatif (2002), assessed the extent
of 1implementing TQM principles and tools in nongovernmental
organizations in West Bank including banks< hospitals, insurance
companies, and telecommunications. The study showed that gaps present to
a substantial extent in the implementation of TQM principles. To overcome
implementation difficulties, the study presented a management model for
implementing TQM principles and tools that would lead to the
establishment of a new work culture where human resources should be the

focus for development.

Finally, a proposed model suggested by Al-Adham (2004), to
investigate the possibility of applying quality management approaches into
the health care system through the identification of the level of offered

services in Nablus hospitals (Public, private and charity) and to search for
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possible factors affecting level of offered services. The results showed that

total quality management criteria are not considered as hospital priorities.

2.2.4 Quality Function Deployment (QFD) Technique

2.2.4.1 QFD Definition and Brief History

Quality Function Deployment (QFD) was first conceptualized as a
method or concept for new product development under the umbrella of
Total Quality Control by Mizuno and Akao in Japan in the 1960s (Portal,
2013). Previous quality control approaches had focused on fixing a
problem during or after manufacture; however, the goal of QFD is to

design customer satisfaction into a product before manufacturing.

In 1966, a large-scale application was first presented by Kiyotaka
Oshiumi for Bridgestone Tire Company where it used the fishbone diagram
to identify customer requirements (effect) and the quality characteristics
(causes) needed to control and measure it (Mazur, 2010). Moreover, this
tool was pioneered by Mitsubishi’s Kobe shipyard in 1972; where they
took the fishbone diagram into a matrix with the rows being desired effects
of customer satisfaction and the columns being the controlling and
measurable causes. Further, the value engineering principles established by
Katsuyoshi Ishihara combined to develop the comprehensive QFD system
(Akao and Mazur, 2003; Jnanesh and Hebbar, 2008; Zairi and Youssef,
1995). Thereafter, since the introduction of QFD into America and Europe
in the early 1980s, interest in QFD has spread around the world (Akao and
Mazur, 2003).
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Several definitions of QFD have been offered by many authors in the
past several years as the concept has gained popularity. According to Chan
and Wu, (2002) QFD is “a structured process, a visual language, and a set
of inter-linked engineering and management charts, which uses the seven
tools and establishes customer value using the voice of customer”. Another
definition developed by Mazur, (1993) who described QFD as “a system
and procedures to aid the plan and development of services and assure that
they will meet or exceed customer expectation™. He further added that
QFD 1is quite different from traditional quality systems which aim at
minimizing negative quality (such as defects, poor services). QFD
maximizes positive quality (such as ease of use, fun, luxury) which creates
value to customers. Also Akao, (1990) defined it as “a method for
developing a design quality aims at satisfying the customer and then
translate the customer's demands into design targets and major quality
assurance points to be used throughout production stage”. He recognized it

as “a philosophy that ensures high product quality at the design phase”.

In addition, Gonzalez et al., (2003) referred that QFD as a “a
systematic planning process used by cross-functional teams to identify and
resolve the issues involved in providing products, processes, services, and
strategies that enhance customer satisfaction”. Also, QFD is referred to as
“House of Quality (HOQ)”. The reason for this is that matrixes in QFD fit
together to form a house-shaped diagram (Kutucuoglu et al., 2001).
Eventually, QFD is a customer-driven process, an established and well-

known methodology which translates the “voice of the customer” or
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customer needs (the “whats”) into its means of accomplishment within an
organization (the “hows”) (Hamilton and Selen, 2004). In other words, the

voice of the customer is translated into the voice of the engineer.
2.2.4.2 Benefits of QFD

QFD is a very powerful tool that plays a significant role in
incorporating customer needs into the design standard so the final better
product designed to meet customer expectations. A number of published
articles discussed benefits of using QFD some of them were in product
design others were in service design. These results were gathered,
analyzed, and illustrated below (Zairi and Youssef, 1995; Howell, 2000;
Bouchereau and Rowlands, 2000; Lim & Tang, 2000; Jaiswal, 2012;
Carnevalli and Paulo, 2008):

» QFD helps to significantly reduce startup problems, development time

and costs, also the design cycles and changes become shorter.

» QFD improves the communication within the organization by bringing
together multifunctional teams from various disciplines, and

encouraging teamwork and participation.

» QFD clarifies customer priorities for competitive advantage through

increased market share and better exploitation marketing opportunities.

» QFD collects a large amount of verbal necessary data and organizes

them in a logical manner.
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QFD focuses proactively on customer requirements in the early design
stages. Product planning is much easier to carry out where critical items

are identified for parameter design.

QFD defines product specifications and characteristics that meet
customers’ requirements and priorities while paying attention to
competitors. This leads to greater market share, increased revenue and

reduced complaints.

QFD helps to minimize the mistaken interpretations of priorities and

objectives since planning takes place at an earlier stage.

QFD improves reliability by guaranteeing consistency between the
customer’s requirements and the measurable specifications of the

product, as well as between the planning and the production process.

QFD informs and convinces all those responsible for various stages of
the process about the relationship between the quality of the output at

each phase and the quality of the finished product.

QFD leads to more stable quality planning and increased possibility for

breakthrough innovation.

QFD leads to a satisfied, delighted customer.

QFD increases the precision of the quality and productivity of service
in a continual improvement process that, in turn, helps the company

reach world class.
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» QFD creates a strong database of customer understanding and internal

effectiveness and external competitiveness.
2.2.4.3 Objectives of QFD

In general, QFD as a quality improvement tool has three major
objectives: identify the customer and prioritize spoken and unspoken
his/her wants and needs, translate these needs into technical characteristics
and specifications, and build and deliver a quality product or service by
focusing everybody toward customer satisfaction (Zairi and Youssef,
1995). According to Jaiswal, (2012), some objectives of QFD are listed in

the following points:

>

% Creates value for customers through improving the approach in which

new products are developed;
% Recognizes the customer and defines customers’ needs;
% Establishes a way to meet customers’ requirements;
% Outlines product specifications that meet the customers’ real desires;

% Includes all information needed to design a product or service, without

excluding any point of view;
% Provides competitive benchmarking support;

% Maintains consistency between the planning and manufacturing

processes of a product;
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Provides automatic documentation of the project during its evolution;

Determines current technical measures that are closely linked to

customers’ requirements;

Identifies current technical measures that are redundant;

Defines new customer-related technical measures that are required;
Recognizes conflicts among different performance measures;
Identifies target values for technical measures;

Outlines the difficulty level in accomplishing the target values for

specific performance measures;

Increases the capability of a company to react. So that any errors that
could stem from a faulty interpretation of priorities and objectives are

kept to minimum.

2.2.4.4 Problems and Limitations of QFD

Unfortunately, as with any technique, there are limitations with

QFD. While QFD appears to be central to quality improvement programs

and has numerous applications; nevertheless, there have been some

problems associated with its implementation (Zairi and Youssef, 1995;

Jaiswal, 2012; Chan & Wu, 2002; Carnevalli and Miguel, 2008):

Because QFD deals with huge amount of data, it can become
unmanageably large and complex. This can result in higher data

storage, manipulation, and maintenance costs.
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QFD is mainly a qualitative method, especially when it comes to
interpreting the customers’ voice since it is usually subjective,

multiplicity of meaning and ambiguous in nature.

A QFD process can take long time to develop; it is difficult and time
consuming to input and translate large amounts of customer needs into

measurable product characteristics.

The relationship between customer requirements and technical

measures 1s sometimes difficult to determine.

Since QFD is an ongoing process, an error in one phase can spread to

successive phases.

Some QFD practitioners limit their use of QFD to the first phase only.

While the degree of the relationship in QFD is imprecise; based on
expert opinion, the values used to determine the strength of
relationships are absolute, implying that accurate and representative

data are available.

QFD process may be a cumbersome procedure, demanding excessive
involvement from various functional units and also it relies heavily on
data obtained from the customers through market research that can
change quickly nowadays; thus it requires making adapting to changed

market needs more complex.

Target values setting are often vague.
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2.2.4.5 Applications of the QFD model

Many industries use QFD as tool of improvement but with different
distribution and percentage of usage. According to Chan and Wu (2002),
who classified applied industries of QFD as follows: transportation and
communication, electronics and electrical utilities, software systems,
services, education and research. Figure (2.4) presents the distribution of
these resources and it shows that resources on manufacturing and services

have the majority of using QFD.

Manufacuring M Services
H Electronics and electrical utilities Transportation and communication
H other industries u software systems

M Education and research

Figure (2.4): Percentage of Publications of Applied Industries of QFD (Chan and
Wu, 2002)

The Concept of QFD was expanded and became one of the most
important advanced quality techniques used by organizations that are far
advanced in the quest for world-class quality or international
competitiveness (Maddux et al., 1991). The first reported success story was
the "Toyota rust study" in which observed how Toyota was able to

eliminate warranty costs due to rust and reduce start up pre-production
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costs by 60% in the late 1970's and to decrease the time required for its
development by one-third through the use of QFD (Hauser and Clausing,
1988; Hsiao, 2002).

Additionally, while the Shipbuilding and electronic industries were
the first two areas in which QFD were applied; currently the fast
development of QFD has resulted in its applications to include many major
automobile companies such as: General Motors and Ford Motor Co. and
manufacturing companies such as: Hewlett-Packard, Procter and Gamble,
3M Corporation, AT&T, Digital Equipment Corporation, etc. (Cohen,
1995); where QFD applied to produce new products with lower costs,

improved quality and reduce lead-times and engineering changes.

In spite of the concept of QFD has been adopted by manufacturing
companies for product development purposes, but it has been expanded
more to be applied in non-manufacturing environments such as airlines,
hotels, and utilities (Ansari and Modarress, 1994). Recently QFD became
applied in the service sector, such as government, banking and accounting,
healthcare, education and research, environmental initiatives, construction,
and many other applications. (Al-Aomar and Al-Meer, 2012). Now it is

hardly to find an industry to which QFD has not yet been applied.

Furthermore, the application of QFD in the service design is much
more complex than the application of it in product design because the

service is considered as an intangible product and therefore requires highly
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qualified professionals to translate needs and requirements from

environment to the organization (Dijkstra and Bij, 2002).

There is no definite boundary for QFD’s potential fields of
applications. The distribution of some of existing resources is presented
according to Chan and Wu (2002), in Figure (2.5). As it is shown, customer
needs analysis, takes the most participation, comparing with other
fundamental fields of QFD. This is due to the importance of customers’

needs in the first HOQ in the QFD methodology.

5%

M Customer needs analysis M Product Design

M Quality Management M Decision Making

M Product Development M Teamwork, training, costing and others
M Management M Planning

4 Engineering

Figure (2.5): Percentage of Publications in Functional Fields of QFD (Chan and
Wu, 2002)

On the other hand, Zairi and Youssef (1995) also have commented
on the relationship between QFD and TQM. They stated that QFD is a
prerequisite for successful implementation of any TQM program. This is
because QFD is central to the three core principles of TQM, namely,

customer focus, involvement and teamwork, and continuous improvement.
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Also, according to Howell, (2000) perspective, it should be borne in mind
that QFD, and any other quality tool or technique, should not be normally
be used in isolation, but should be an integral part of continuous

improvement process.

In consequence, QFD has been used in combination with
SERVQUAL and with Kano’s model as part of an integrated employment
of methods. Integrating SERVQUAL and the Kano model into QFD can
provide insight in solving many problems. As introduced above, QFD
serves as a tool for translating the customer requirements (voice of
customer) into organization requirements. Therefore, it can provide
guidance for improving the service quality of poorly performing attributes
identified by using SERVQUAL and the Kano model (Tan and Pawitra,
2001).Various studies exist regarding the combination of SERVQUAL and
QFD, or the Kano model and QFD. Lim et al. (1999) adopted the approach
of integrating SERVQUAL and QFD in the healthcare sector in Singapore
for measuring performance and designing services. Similarly, Ikiz and
Masoudi, (2008) applied the same integraing approch of integrating
SERVQUAL and QFD in hotel service design. Moreover, Tan and Shen,
(2000) applied the approach of integrating Kano model and QFD in website

design.

2.2.4.6 QFD Models in Healthcare Industry

Some of QFD models were implemented and applied in the field of

healthcare industry which is a very important and complicated service.
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These Models were summarized in order to compare between results and

figure out the different approaches.

Lim and Tang, (2000a) represented a case study of a restricted
regional care acute hospital in Singapore, surveys were analyzed, the most
important customer requirements were patients treated with dignity and
respect, service provided at appointed time, clean and comfortable
environment with good directional signs and informative brochures about
services also doctors understand patient's specific needs. These
requirements were translated to management activities and when HOQ was
analyzed the most activities that need improvement were appointment
system, quick registration, feedback system, computerized on-line
information system and doctor-to-bed ratio. In addition, a degree of
attentiveness, knowledge of staff and service response speed need an

enhancement.

Another model was conducted in Singapore but had a little bit
different results. Lim et al., (1999) applied a QFD and HOQ model in a
hospital in Singapore. From the survey conducted on patient's expectations
of hospital service quality, and the highest expectations were over all
explanation of medical condition, staff should be professional, competent
and responsive, also patients should be treated with dignity and respect.
These expectations were translated to technical requirements some of them
were survey of patients, advance medical research, patient education,

quality orientation of new staff.
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Furthermore, Ehrlich and Kratochwill, (1994) showed the Medical
Procedures Unit employed QFD at the University of Michigan Medical
Center, to design a single portal of entry to help alleviate the anxiety and
frustration patients and referral sources might feel when attempting to gain
access to the medical centre. In addition, Radharamanan and Gody, (1996)
pointed that using QFD in UHSM (University Hospital in Santa' Maria)
ought to understand better and evaluate the requirement of the community
in order to include them in continuous improvement, and also to exceed
requirements and expectations of its external (patients) and internal

(employees).

Although, Muzur et al., (1995) presented a case study of a medical
foot clinic in Princeton Baptist Medical centers physical therapy
department not hospital, the results were not far away from results in
hospitals. Repacking the service provides an opportunity to design in
quality using QFD & HOQ. Quality items related to timeliness,
convenience, courtesy and unspoken items such as flexibility in the referral
process and explanation of procedures were the most demanded quality
items. There was just one model, which discussed the discharging process.
In this model, Chung and Cheng, (2003) mentioned that their research
adopts QFD and HOQ in order to establish the continuing care system of
discharge planning. In addition, in order to search for needs of patients
family and long-term care facilities. Findings of the research noted that
patient’s families and long-term facilities should be provided by

professional service, in addition to this the education of the patient family
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must be strengthened by providing suitable courses about discharging plan
and by getting more information about the hospital. Camg6z-Akdag et al.,
(2013) described how QFD methodology was employed for translating
customer needs into the quality characteristics in a privately-held university
hospital, within the city of Istanbul in Turkey; and they have experienced
the integrated usage of SERVQUAL with QFD & HOQ methods that gives

a systematic and efficient approach in translating customer needs.

Adding to that, Mohiuddin et al., (2006) used QFD in their research
to focus on identification and prioritisation of users’ requirements in the
context of developing quality healthcare software system for Sultan Qaboos
University Hospital (SQUH) in Oman. a list consisting of 30 technical
requirements was generated and this list has been prioritised using Analytic
Hierarchy Process (AHP) tool in order to receive higher weights that
should be paid due to consideration at the time of designing the healthcare

software system for SQUH.

Moreover, ZHU, (2013) presented in his study which aims to
evaluate the facilities management service quality in Singapore’s hospitals
from the patient’s perspective as well as providing effective ways to
improve it and achieve patient satisfaction; through combining service
quality and attractive quality theory; he integrated 3 instruments:
SERVQUAL, Kano and QFD in the surveys. The model survey findings
results in the ranking list of the 32 solutions for continuous improvement,
which can serve as a reference list when priorities need to be given to them

for corrective actions.
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Finally, Lim and Tang, (2000b) summarized the benefits of using
QFD to the hospitals. They developed a management model using QFD
applied in a hospital in Singapore, which helped the health sector to build
up strategies through the partnership between healthcare mangers and
clinicians, in order to provide a total quality health care, in the context of

changes in healthcare industry.

2.2.4.7 The QFD Process and House of Quality (HOQ)

QFD 1is a process for capturing and translating customer
requirements into company requirements at each stage (Jikar et al. 2007).
The most-used QFD methodology beyond the HOQ is the conventional
manufacturing-based QFD, which is broken down into four phases that are
documented as matrices (Cohen, 1995). Each phase or matrix represents a
more specific aspect of the product’s requirements. Each matrix consists of
a vertical column called “WHATSs” and a horizontal row called “HOWs.”
“WHATs” are customer requirements (CR); “HOWs” are ways of
achieving them or the technical attributes (TR). At each stage, only the
most important aspects from “HOWSs” are deployed into the next phase as

“newWHATS” (Shahin, 2005).

The first phase is called house of quality (HOQ). Each phase can be
treated as an HOQ. These four phases are extended throughout the entire
system’s development life cycle. Nevertheless, huge amounts of
organization focus on HOQ only (Hauser and Clausing, 1988). This is due

to the lack of detail on how to develop the subsequent QFD phases.
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Furthermore, the three phases of QFD have almost the same structures and

analyzing methods of the HOQ phase (Chan and Wu, 2002).

The four phases as shown in Figure (2.6) are:

o Phase I: Product planning (HOQ)

o Phase II: Design deployment (part deployment)

o Phase III: Manufacturing planning (process planning)

o Phase IV: Production planning (production operations planning)
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Figure (2.6): The Four-Phase of Traditional QFD Model (Cohen, 1995)

In the domain of services, due to the inherent characteristics of
services as discussed; the traditional four-phased manufacturing QFD
methodology needs to be modified slightly; so that it can be applied to the
service industry, and therefore involves three-phase action plan based

methodology instead of four (Kioumars et al., 2010; Marvin et al., 2004).
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According to Kioumars et al., (2010), a three-phase action plan based QFD
flow down process was developed for use in the hospitality industry as

shown in Figure (2.7). The three phases include:

Phase I: Service planning (HOQ): The overall process of QFD is based on
its core matrix framework, called the HOQ; which is used to intertwine
customer needs, service design requirements, target design goals, and
competitive product/service evaluations. The structure and components of
these matrices will be described in the following section. The prioritized

service characteristics then are transformed to the next phase.

Phase II: Process control characteristics matrix: This phase links the
service characteristics identified in Phase I to the service process elements
that will satisfy the customer requirements. In this phase, the measurable
characteristics will be defined for each service characteristic and prioritized

from the HOQ to develop the process control characteristics matrix.

Phase III: Action plans matrix: This phase links the service process
elements to the service quality control parameters that need to be monitored
to ensure customer satisfaction. An action plan is developed for each of the
critical process characteristics that are identified in Phase II. All action
plans will be measurable to allow maintaining control of critical service
characteristics and consequently attaining customer satisfaction goals (that

is, target values).
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Phase I: Service planning (HoQ)

Correlations

Service
characteristics (SCs)

Phase II: Process control characteristics matrix

, ) Service process
Relationships elements (SPEs)

Customer
requirements

Phase Ill: Action plans matrix

Action plans
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Service
characteristics

Prioritized SCs

elements
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Prioritized SPEs

Service process

Figure (2.7): A three-phase action plan based QFD flowdown process in the
hospitality industry (Kioumars et al., 2010)

“House of Quality” (HOQ)

The House of Quality (HOQ) is the most recognized and widely used
matrix; the name comes from its house shape due to a roof-like structure in
its top. HOQ 1is the basic design tool of QFD. It translates customer
qualitative needs based on marketing research and benchmarking data, into
quantitative measurable technical requirements using a planning matrix.
This is beneficial to the engineers, as they can trace each requirement back
to its source. Consequently, the engineers and developers guarantee that
they have effectively translated the voice of the customer (Chan & Whu,
2002). Basically, it is the nerve center and the engine that drives the entire
QFD process. According to Hauser and Clausing (1988), it is “a kind of
conceptual map that provides the means for interfunctional planning and
communication.” The House of Quality matrix consists of six main

elements:
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A. Customer requirements CR/VOC (WHATS).

B. Planning matrix.

C. Technical requirement TR/VOE (HOWs).

D. Relationship matrix between WHATs and HOWs.
E. Technical correlation matrix.

F. Technical matrix.

As a result, the House of Quality can be built in many shapes and
forms. The general purpose of QFD model includes the components

addressed (Menks et al, 2000) in Figure (2.8):

Correlation matrix Whys
[Hows vs. Hows] T
Techmichal specifications el
S .
[Hows] -
Cusomers' . - : ) Customer market
X Relationship matrix Customer -
requirements importance evaluation
: [Whats vs. Hows] rating R

Technichal competitive evaluations

Target goals h » How muchs

Degree of technical difficulty

Figure (2.8): House of Quality (HOQ) in QFD (Menks et al, 2000)
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Customers requirements (CR) - Also known as "Voice of Customer" or
VoC, they are the "whats" the customers want from the product/service to
be developed. They contain customers’ wishes, expectations and

requirements for the product/service.

Customer importance ratings - Once these "whats" are in place, the
customer needs to provide numerical ratings to these "whats" items in
terms of their importance to the customer. A numerical rating of 1 to 5 is
often used, in which the number 5 represents the most important and 1 the

least.

Customer market competitive evaluations - In this block, a comparison is
made between a company's product/service and similar competitive
products/services on the market by the customer. The comparison results
will help the developer position the product on the market as well as find
out how the customer is satisfied now. For each product, the customer

gives 1 to 5 ratings against each CR, 5 being best satisfied and 1 the worst.

Technical requirements (TR) - They are the technical specifications that
are to be built into a product with the intention to satisfy the CR. They are
sometimes referred as "hows" because they are the answers to CR: how can
the requirements be addressed or satisfied. They are the engineers'
understanding in technical terms what customers really want. The technical
specifications must be quantifiable or measurable so that they can be used

for design.
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Relationship matrix - Relationship matrix is used to maintain the
relationship between CR and design requirements. In other words, the
matrix corresponds to the "whats" vs. "hows". It is the center part of HOQ
and must be completed by technical team. A weight of 1-3-9 or 1-3-5 is
often used for internal representation of relationship, 1 being the weak and

the biggest number being the strong relationship.

Correlation matrix - 1t is the triangular part in the HOQ (the "roof™). The
correlation matrix is used to identify which "hows" items support one
another and which are in conflict. Positive correlation help identify "hows"
items that are closely related and avoid duplication of efforts. Negative
correlation represents conditions that will probably require trade-offs. The
positive and negative ratings are usually quantified using 2, 1, -1, and -2
ratings, with 2 being the two "hows" items are strongly supportive to each

other and -2 being the conflicting. Sometimes only 1 and -1 are used.

Target goals - Completed by technical team, these are the "how muchs" of
the technical "hows" items. They provide designers with specific technical
guidance for what have to be achieved as well as objectively measuring the
progress. The goals have to be quantified in order to be specific and

measurable.

Technical difficulty assessment - Technical team conducts the assessment.
It helps to establish the feasibility and realizability of each "hows" item. A
1 to 5 ratings are used to quantify technical difficulty with 5 being the most

difficult and 1 being the easiest.
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Technical competitive evaluation - It is used for comparing the new
product with competitor's products to find out if these technical
requirements are better or worse than competitors. Again, 1 to 5 ratings are
used with 5 being the fully realized each particular "hows" item and 1

being the worst realized.

Overall importance ratings - This is the final step of finishing HOQ for
phase 1. For each column, sum all the row numbers each of which is equal
to the production of relationship rating and customer's important rating.
The results help identify critical product requirements and assist in the

trade-off decision making process.

2.3 Part Two: Overview of Thalassemia Disease and Worldwide

Distribution
2.3.1 What is Thalassemia

Thalassemia is an inherited condition affecting the blood that
originated in the Mediterranean region; it is a heterogeneous group of
genetic autosomal recessive disorders characterized by reduced or absent
amounts of hemoglobin (Peters et al, 2012). In addition, these conditions
cause varying degrees of anemia, which can range from insignificant to life

threatening.

The cause of disease is a genetic change, involving the genes of
hemoglobin which is made out of different parts. The main parts which are

put together to make the hemoglobin molecule are called alpha chains and
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beta chains (Colin, 2015). In thalassaemia, part of the hemoglobin is faulty,
which usually could be either mutation or deletion, results in reduced rate
of synthesis or no synthesis of one of the either the alpha chains or the beta
chains that make up hemoglobin. This means that some of the hemoglobin
does not work properly (Rund and Rachmilewitz, 2005; Lahiry et al.,
2008). As a result, there is not enough normal hemoglobin and this can
cause the formation of abnormal hemoglobin molecules and the red blood
cells break down easily. Meanwhile, the body tries to make more
hemoglobin and more red blood cells. So, the blood system goes into

overproduction mode which can cause more symptoms and complications

(Colin, 2015).

2.3.2 Types of Thalassemia

Depending on the location of genetic mutation in protein chains
composed of hemoglobin; Thalassemia is divided into two main types

(Farlex, 2012; Abdullatif, 2015):

A. Alpha a-thalassemia: It is the result of a defect in the genes for the

alpha globin component of hemoglobin.

B. Beta B-thalassemia: It is caused by a defect in the gene for the beta
globin component of hemoglobin. It is the most common and best-

known type of thalassemia and is also called Cooley's anemia.

Each type of thalassaemia (alpha and beta) can be classified into

more types. This mainly depends on how many thalassaemia genes are
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involved and the severity of their symptoms; also other individual factors

involved. Whereby thalassemia may cause no illness at all, or may be a

serious lifelong condition requiring treatment. Further, the severity

associated with thalassemia can vary widely from person to person, or the

severity may change over time (Colin, 2015). According to that, there are

three groups categorized according to severity of thalassemia (Sayani et al.,

2009; Thalassemia DC, 2014; Abdullatif, 2015):

)

2)

3)

Thalassemia Minor (Trait): This can also be called (carrier state),
meaning that the person carries the genetic characteristics and not
suffering from any symptoms; there is no need for treatment and most
people who have inherited this are not sick and probably do not know
they have it. The thalassemia trait individuals are normal healthy

people and usually practice normal active life.

Thalassemia Intermediate: Is a condition intermediate between the
major and minor forms. Caused by the reduced availability of
hemoglobin level and can lead to moderate to severe anemia. Affected
individuals can often manage a normal life but they should be

monitored and may need occasional transfusions.

Thalassemia Major: Caused by the unavailability of hemoglobin level
resulting from breakdown of abnormal red blood cells, leading to a very
severe and fatal if left untreated anemia. Affected individuals with
thalassemia major suffer by a severe anemia with long-time transfusion
dependent likewise they are at risk for impaired growth and

development, heart failure and eventual premature death.
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2.3.3 Complications of Thalassemia

The most common complications occur over time include (Colin,

2015; HealthWatch, 2015; Mayo Clinic, 2015; Nordqvist, 2014):

e [Iron overload

As needed, the frequent blood transfusions are considered as a
standard treatment for thalassemia. In consequence, these transfusions or
the disease itself can cause freeing large amounts of iron to build up in the
blood and accumulate in body organs too. Therefore, excessive iron can
damage organs and tissues, especially the spleen, heart and liver. Also, iron
overload can affect the endocrine system which may lead to delayed
puberty and restricted growth. Later the patient may be at a higher risk of

developing diabetes.

e Enlarged spleen

The spleen recycles red blood cells (RBC). In patients with
thalassemia, the abnormal shape of RBC may make it harder for the spleen
to recycle them so these cells accumulate in the spleen and causing to
enlarge. An enlarged spleen can become overactive - it starts destroying

healthy blood cells received during transfusions.

e Infection

Among people who have thalassemia, infections are a key cause of

illness and the second most common cause of death. People who have had
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their spleens removed are at even higher risk because they no longer have
this infection-fighting organ. In addition, transfusions can cause blood

reactions as well as infections such as hepatitis B and C.
e Osteoporosis

Many thalassemia patients have bone problems; this is because the
body tries to produce more RBC; this is a natural reaction to anemia.
However, it does not much help because most of the hemoglobin that is
produced is abnormal. The result is over-expansion of the bone marrow;
which is the body's blood cell factory. As a result, this affects bone growth,
including the face and jaw bones, making the forehead and upper jaw very
prominent. As the bone marrow expands, the bones deform and become

weak, brittle and break.

2.3.4 Treatment protocol and Management of Thalassemia

Treatments for thalassemia depend on the type and severity of the
disorder. Carriers no need for any treatment. Nowadays, treatment for
thalassemia has dramatically improved. Over the last three decades, clinical
observations, studies and research have established that thalassaemia major
is a treatable condition (Eleftheriou, 2003). Thalassaemia care has achieved
survival of patients by adopting good blood transfusion and chelation
practices and also by adopting follow up protocols which aim to detect
early and prevent if possible complications to vital organs (Cappellini, et

al., 2014). The standards of care guidelines are:
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a. Blood Transfusion Support:

According to (Vichinsky and Neufeld, 2010; Forget, et al., 2010),
blood transfusion is the mainstay of care and lifesaving treatment for
individuals with thalassemia major and many with intermedia. The purpose
of transfusion is twofold: to improve the anemia and to compensate for the
decrease in hemoglobin level and give healthy RBCs to maintain
hemoglobin (Hb) level higher than 9.5 gm/dl. Moreover, thalassemia major
patients need regular packed red blood cell transfusions every three to four
weeks, the decision to start regular transfusions is clear when the initial Hb
level is well below 7 gm/dl. Accordingly, frequent transfusions allow for
more normal growth and development and prevent most of the serious
complications of thalassemia major. Besides that, they are important for
improved quality of life, and increased life expectancy (Sayani et al.,
2009). However, once started, the transfusion-related complications
become a major source of morbidity. Therefore, standards must be
developed and maintained to ensure a safe and rational approach to the use
of blood transfusions. To do so, transfusions should be administered in a
designated clinical area by staff experienced with transfusion policies

(Vichinsky and Neufeld, 2010; Forget, et al., 2010).

b. Iron Overload and Chelation Therapy:

Eventually, the body is not able to get rid of the excess iron itself
(Farlex, 2012). Therefore, the primary treatment for iron overload in

thalassemia is a daily chelation therapy which controls the level of iron
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deposition in the body that results from repeated blood transfusion and
maintains a ferritin (iron level) between 1000-1500 ng/mL (Yarumian,
2005) . To achieve this objective, two medicines are used for iron chelation

therapy:

o DESFERAL (desferrioxamine) infusion- is a liquid medicine that's
given slowly under the skin. This therapy takes time and can be mildly
painful and very inconvenient due to the need of a special small
battery-operated pump used overnight and long daily infusion time
(about 10-12 hours) that limits patients other activities and skin
problems as a consequence of daily injection, so some people stop

chelation therapy (NHLBI, 2012).

o EXJADE (deferasirox) - is a more convenient chelation medicine was
developed and the new drug, has significantly higher half life and
manufactured as tablets can be taken by mouth once daily. Eventually,
EXJADE became the ultimate choice for treatment of thalassemia
patients worldwide due to the several advantages it presents the
significant improvement of patients’ compliance (Vichinsky and

Neufeld, 2010).

The effectiveness of chelation should be routinely monitored and
appropriate dose and drug adjustments made when required. In addition,
patients and families should receive appropriate education and access to an
experienced multidisciplinary team to provide support in the practical

aspects of chelation therapy (Sayani et al., 2009).
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c. Surgical operations: Splenectomy, Cholecystectomy (surgical removal

of the gall bladder) or any other surgical operation (Shahin, 2014).

d. Folic acid supplements: is a B vitamin that helps build healthy red
blood cells (NSGMED, 2014).

e. Bone marrow transplant: also called a stem cell transplant replaces
faulty stem cells with healthy ones from another person (a donor). A
stem cell transplant is the only treatment that can cure thalassemia. But
only a small number of people who have severe thalassemias are able to
find a good donor matching and have the risky procedure

(HealthWatch, 2015).

f. Gene therapy: is also an option still researched (Abdullatif, 2015).

For optimal treatment of thalassemic patients, all patients should be
managed in a specialty program and undergo at least an annual
comprehensive assessment and a periodic monitoring of the blood ferritin
level to assess iron level and vital organs functions (liver, heart, hermons,
bones... etc) every 3 to 6 months to control complications, stop
deteriorations of these organs, to provide the needed medication and
referring who is in need to other specialties. Therefore, an established
network of care between thalassemia centers, local providers, and patients
is required and each component of this network should follow the standards
of care guidelines and communicate frequently. This must have close

collaboration with the blood bank and other laboratory services and
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coordinates a multi-disciplinary team of specialists working closely
together for holistic care and prevention of complications (Sayani et al,

2009; Cappellini et al., 2008).

Cost of treatment

Basic thalassemia treatment costs between 10-15 thousand dollars
every year for each patient without bone-marrow transplantation and
without new treatment (Exjade). With new treatment (Exjade) each patient
costs around 45-50 Thousand US/ year. (Exjade) can be considerably more
expensive depending on the dose; it costs $750 per box (28 tablets) with
doses altered proportionately according to patient weight. Also, bone-
marrow transplantation is very costly; bone marrow costs around more one
than 100,000 US dollars without follow up (Salman, 2015; Shahin, 2014).
Besides that, the moral losses due to the absence of the work or school.
Consequently, when patients are well monitored and treatment is given
systematically, fewer complications will result and therefore the medical
cost is kept to the minimum. The cost to treat the serious complications of
thalassemia by the health system is 10 times the cost of giving patients their

daily needs and proper follow-up (TPFS, 2013a).
Prevention and control of Thalassemia

Ultimately, thalassaemia is a preventable disease and the only way to
prevent thalassemia is avoiding new births affected of thalassemia through

premarital screening and counseling. It is advisable that all prospective
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couples who wish to get married should be screened for the detection of
thalassemia trait. On the other hand, reduce the phenomenon of
intermarriage between relatives. Besides that, provision of counseling and
health education for the thalassemics, their families and the public.
Furthermore, provision of prenatal testing for thalassemia done during

pregnancy (Abdullatif, 2015; ETS, 2013).

2.3.5 Psychological and Social Effects of Thalassemia

The treatment of thalassemia poses a very severe burden for patients
and their families; because it requires constant review and frequent
admission to hospital which includes frequent tests, also suffering during

periodic blood transfusion and daily iron chelation (Saini et al., 2007).

Thalassemia is a disease that, if allowed, can control your life.
Thalassemia and its complications particularly cause major social and
financial burdens on patients, families and healthcare system (Prasomsuk et
al., 2007), also have a significant psychological impact, causing an
emotional burden, hopelessness, frustration, disappointment and difficulty
with social integration (Economou et al, 2006). Patients with thalassemia
feel different from their peers and develop negative thoughts about their
life, a sense of guilt, lack of confidence and low self-esteem (Saini et al.,
2007). Furthermore, feelings of being unloved, isolation, anger, fear of
death and helplessness due to inability to practice different activities and
delay in academic achievement and the difficulty in obtaining suitable

work or a family (Yahia et al., 2013; TIF, 2016).
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Within the family, Thalassemia in some cases can cause to the
disintegration of the family because of guilt, each parent blames another
that is causing disease, which may lead to divorce cases. Furthermore,
economic problems especially, if financial income for parents medium or
weak, especially places where not free treatment exists (Prasomsuk et al.,
2007; TIF, 2016). The sad part of the story, however, is seen in affected
countries with limited resources where patients in these countries die at
very young ages, often undiagnosed or misdiagnosed, and inappropriately

treated or not treated at all (TIF, 2016).

2.3.6 Thalassemia in the world

The term “Thalassemia” is derived from the Greek word
“THALASSA” which means the sea; “HEMIA” means blood “in reference
to anemia of the sea (Galanello and Origa, 2010). Thalassaemia was
originally thought to be a disease limited to the Mediterranean region, in
countries such as Greece, Italy and Cyprus. Therefore, the name given to
the disease: “Mediterranean Anaemia or thalassaemia” (Weatherall, 2010).
However, this 1is incorrect because the population migration and
intermarriage between different ethnic groups has not left any regions
untouched with thalassemia and introduced it in almost every country of
the world, including Northern Europe where thalassaemia was previously

absent (Cappellini et al., 2014; Christopher et al., 2013).

Thalassemia disease is widespread throughout the world; it has

mostly dominated the region known as “the thalassemia belt” ranging from
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North West Africa and Mediterranean region to South FEast Asia
(Christopher et al., 2013). It is more prevalent in the Mediterranean basin,
the Middle East, Southern and Eastern Asia, the Indian Sub-continent, the
South Pacific and South China, with reported carrier rates ranging from 2%

to 25% (Cappellini al., 2008).

Based on the report of the World Bank, recent statistics indicate that
approximately 7% of the global population are carriers of blood disorders,
and that 300,000 to 500,000 children are born annually with a severe
haemoglobin disorder (WHO, 2006). On the other hand, B-thalassemia is
highly prevalent, with 80 to 90 million people reported to be carriers across
the world (1.5% of the global population) of which approximately 60,000-
70,000 annual new birth cases of thalassemia in the world (Colah et al.,

2010; Higgs al., 2012; Abolghasemi et al., 2007).

The highest carrier frequency of [ thalassaemia is reported in
Maldives (18%), Cyprus (14%), Sardinia (10.3%) and Southeast Asia (3-
5%) (Cappellini et al.,, 2014). In the Arab world, the incidence of
Thalassaemia is varied; (8.5%) in UAE, (4.6%) in Libyan Arab Jamabhiriya,
(4.5%) in Tunisia, (2-4%) in Jordan, (2-3%) in Lebanon, Algeria, and
Morocco, and (3%) in Saudi Arabia (Babiker et al., 1999; Hamamy et al.,
2007; Baysal, 2011; Taher, 2011).

Countries such as India, Pakistan and Iran are seeing a large increase

of thalassemia patients due to lack of genetic counseling and screening.
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Actually, thalassemia affects all races. In the United States, approximately

1,000 individuals have B- thalassemia major (Colah et al., 2010).

Generally, there is growing concern that thalassemia may
become a very serious public health problem in the next 50 years,
one that will burden the world's blood bank supplies and the health
system. Ultimately, there is an urgent need to reduce the disease incidence
through implementation of prevention programs, global collaboration on
Hb disorders and enabling all countries to benefit from each other’s

experience (Cappellini et al., 2014).

2.3.6.1 Thalassemia in Palestine

The territory of state of Palestine is composed of two separated
geographical areas; West Bank (WB) and Gaza Strip (GS). Based on
estimates prepared by Palestinian Central Bureau of Statistics (PCBS), the
total population of Palestine at mid 2015 was about 4.68 million (2.86

million in WB and 1.82 million in GS).

Palestine is at a transition phase where the incidence and prevalence
of the non-communicable diseases have increased at the same time the
health sector is facing a significant challenge of controlling the incidence of
some communicable diseases (MOH, 2014-2016). In 2011, PCBS reported
that total health expenditure was 12.3% of gross domestic product (GDP)
reached $1679 per capita for 2012 which is s 2.7% increase from 2011

(PCBS, 2015). In fact, as of the year 2011, despite an adult literacy rate of
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92.4%, Palestine suffers from an unemployment rate that hovers around
23%, with 1.5 million Palestinians living below the poverty line of $3.10
per day, and a donor-based economy with roughly 25% of GDP comprising
direct foreign assistance (PCBS, 2015). This created an atmosphere
embedded with great difficulties hindering the availability, accessibility

and, ultimately, quality of healthcare services.

The structure of the Palestinian healthcare system includes primary
healthcare centers (PHCs), secondary healthcare centers and tertiary
healthcare providers. On the other hand, the Palestinian healthcare sector
can best be described as indiscriminate; this is due to the composition
consisting of healthcare providers share responsibilities in healthcare
service provision ranging from governmental health sector (Ministry of
Health), UNRWA, Non-governmental organizations (NGOs) and private

sector, with a developing governmental health insurance system.

As Palestine is one of the Mediterranean basin countries in which
thalassemia disease is prevalent. There are about 863 registered thalassemia
patients, (552 in West Bank + 311 in Gaza Strip). In Palestine the
frequency of this thalassemia mutation is equivalent to more than 4-6% of
the total population. In other words, there are an estimated around 200,000
carriers of genetic trait in the Palestinian territory increasing the risk of

having two couples marry with this gene (Shahin, 2014; TPFS, 2013a).

During the last 20 years a lot of efforts resulted by collaboration

between Ministry of Health and Thalassemia Patients’ Friends Society
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(TPFS) were invested to raise awareness towards the issues of Thalassemia
in Palestine. While specialized medical care for thalassemia patients is the
responsibility of Ministry of Health, TPFS which was established for
supporting patients, awareness-raising and information-sharing about
Thalassemia; plays a central role in training the Ministry of Health team,
organizing scientific conferences, and other activities directed toward

raising the knowledge of the medical staff (Karmi, 2010).

These collaborative efforts achieved many accomplishments. MOH
during TPFS first conference in 1997 granted Thalassemia patients and
their families' free medical insurance in addition to free coverage of blood
for the patients where before parents used to go through tremendous
difficulties to provide their children with a unit of blood. Furthermore,
quality health services were found to meet the patients' needs through
establishing care units at large governmental hospitals, pinpointing the
importance of constantly securing safe blood donations, secure the
availability of medications, provide social psychological support and the
promotion of equal access to quality health care for every patient in

Palestine.

On the other hand, creating a social dialogue among the Palestinian
community has yielded and promoted the development of policies and
regulations, resulting in: issuing binding instructions to attach the pre-
marriage certificate with a blood test that indicates that one of partners is

free from Thalassemia disease as of 2001. Since that time the number of
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new born patients has gradually decreases every year as shown in Figure
(2.9). It has dropped from 30-40 cases per year before 2004 to less than 10
registered cases annually since 2004 and to a promising figure of zero cases
in the year 2013. This translates into a savings of more than US$ 35 million

(Karmi, 2010).
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Figure (2.9): The Number of New Thalassemia Cases (TPFS, 2013b)

It is worth mentioning that the quality of health services provided for
patients have been improved which reflect on increasing the life
expectancy rate, where the average age of Thalassemia patients in Palestine
had increased from 7-8 years to 18-19 years throughout the last two

decades.
2.4 Research Theoretical Framework

Based on the extensive previous literature, theories, models,
guidelines and exploratory interviews; the most significant factors that

involved in the application of QFD model were identified.
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These factors were grouped in two sets: one for the thalassemia
patients' requirements that serve as input for the WHATSs in HOQ; and the
other for the technical requirements that are the pool of HOWs in HOQ. In
this study, the list of patients' requirements was captured by listening to the
voice of thalassemia patients; which may state their needs and requirements
subjectively; in vague and ambiguous terms; therefore these should be
captured unadulterated. In the same way, patients cannot evaluate the
technical quality of health care service due to their lack of knowledge of
the technical aspects of medical care (Lam, 1997). As a result, in order to
yield an effective patient-oriented performance measurement for the health
service quality provided in hospitals, the collected data of VOP was
analyzed and organized using affinity diagram as well as classified into six
categories with the aid of popular service quality SERVQUAL scale; which
is accepted as a standard for measuring consumers' perceptions of service
quality, accessing different dimension of service quality and facilitating

comparison with other findings.

According to the above, the five dimensions of the SERVQUAL
model have been adopted in this study and have been modified based on
the nature of the medical services provided for thalassemia patients to suit
the purpose of this study, such as an additional dimension has been
included according to the results from patients' interviews analysis
specifically; as discussed in Chapter Four. Eventually, the first set of

research factors has been sorted under the six dimensions, namely: (1)

Availability & Accessibility (AA), (2) Tangibility (T), (3) Reliability (RL),
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(4) Responsiveness (RS), (5) Assurance (AS), and (6) Empathy (E). A total
of 48 thalassemia patients' requirements have been identified, as shown in
Figure (2.10). Furthermore, other factors related to the patients'
characteristics may influence a patient's assessment of hospital
performance have been included. Such as: location, gender, age, level of

education, having a job, monthly income and health status.

On the other hand, the list of technical requirements has been
determined on the basis of patients' requirement transforming these
qualitative requirements into quantitative and measurable service quality
specifications. A brainstorming among experts was used together with
literature reviews to develop these specifications. The second set of
research factors has been classified under four aspects: (1) Staffing, (2)
Physical facilities, (3) Information, and (4) Care delivery. A total of 45
service quality specifications have been identified, as shown in Figure

(2.10).
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Patients' Requirements

Availability & Accessibility

Providing separate daycare units

Providing filtered & safe blood units

Providing constantly drugs and medical supplies

Having multidisciplinary team

Providing periodic laboratory tests

Sufficient number of doctors/ staff/ equipments / beds
Information system and patient database

Easy access to center location and transportation cost

Easy appointment booking and transferring between to specialties
Availability of treatment in emergency

Easily providence of the necessary care when needed admission
Adequate health insurance coverage for the costs of medication
Sufficient working hours

Transferring system for treating abroad ,coverage costs & follow-

up

Tangibility

Modern ,update medical supplies and equipment

Clean and comfortable environment in healthcare center
Neat and professional appearance of doctors/staff
Appropriate physical facilities (buildings and equipment)
Confidentiality and privacy during treatment

Reliability

Carrying out the medical services correctly at the first time
Providing medical services at the appointed time
Doctors/staff are professional and competent

Continued training of doctors/ staff on the modern ways
Sincere care to solve the patients’ problems

Keeping accurate, documented and fast retrieval records
Systematic follow up &supervision of the staff, not frequent
rotation

Informing patients accurately how services will be performed
Accurate diagnosis of the disease and its complications
Giving sufficient time to examination & give instructions

Responsiveness

Doctors/staff always willing to help patients

Informing patients precisely when services will be performed
Prompt response to requests &take quick actions in emergent cases
Easy access to doctors/staff when needed

Reducing waiting time for delivered medical service

Assurance

Instilling confidence and trust in the patient through staff’s behavior
Friendly, trustworthy & courteous staff & having good communication
Feeling secured and safe in receiving healthcare

Using medical equipment safely ,quickly and skillfully

Treating the patient with respect and dignity

Possessing staff a wide spectrum of knowledge to answer questions

Empathy

Creating atmosphere of fun &making efforts to comfortably treatment
Giving individual attention to each patient

Having patient’ best interest at heart

Paying attention to the feelings of the patient ,family &easing pain
Psychosocial, emotional support &non-marginalization ,negligence
Encouraging self-care and compliance with treatment

Getting feedback from patients

Understanding specific needs of patients

A comprehensive Set of Technical

Requirements

Staffing

Doctors/ staff qualification level

Staff training, education & development programs
Multi-disciplinary approach

Hiring Enough full-time doctors/staff
Mechanisms to ensure staff accountability

Staff motivation skill level

Staff empowerment and involvement in decision
making

Behavior and attitude of staff

Teamwork, knowledge & communication excellence
skills level

Physical Facilities

Space of facility

Facility layout and ambient conditions

Hygiene and cleanness of facility

Closeness of facility location

Building structure security & safety

Excellent housekeeping

Having enough equipments, furniture & treatment
supplies at point of care

Technical equipments strength

Frequency of equipments & facilities maintenance
Uniforms and dress code for staff

Information

Quality documentation and record-keeping
Computerized information system
Frequent patient contact and information exchange

Care Delivery

Voluntary blood donation

Storage capacity

Reliability of suppliers

Medication adherence

frequency requisition of drugs, needed materials &
medical consumables

Buffer stock of drugs ,needed materials &
consumables scheduling & monitoring
Patients scheduling for treatment

Routine monitoring

Documentation of well-aligned policies and
procedures for clinical pathways

Capacity for expert diagnosis

Following correct protocols of treatment
Staff time and Workload

Cost- effectiveness system

Quality & safety controls

Quality culture orientation

Swiftness of Administrative Procedures
Staff response speed

Time saving setup

Patient complaint handling

Entertainment activities

psychosocial support programs

Patients and family education programs
patient feedback Surveys

Figure (2.10): The Factors involved in the application of QFD model
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Chapter Three

Research Methodology

3.1 Chapter Overview

In order to develop a generic QFD model and answer the questions
of the research, a convenient research methodology was chosen. A
description of the characteristics of the methodological approach and data

collection technique is provided in this chapter.
3.2 Research Approach

Each research has its properties and uniqueness; thereby the selection
of research approach is completely dependent upon the nature of research
itself (Alhamadni et. al. 2006). Research approach can be categorized
according to its purpose. According to Saunders et al. (2003), who have
classified it as exploratory, descriptive, and explanatory. Exploratory
research is a valuable method of finding out “what is happening; to seek
new insights; to ask questions and to assess phenomena in a new light”
(Robson, 2002). It conducts for a problem that has not clearly defined and
examines the relevant factors in detail to get an appropriate description of
the reality of the existing situation (Brink and Wood, 1998). Descriptive
research is ‘to portray an accurate profile of persons, events or situations’
(Robson 2002). In this type, the problem is known; so it needs to provide
an accurate description of the current situation of the problem and measure

the characteristics described in a research questions.
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Explanatory research is “conducted in order to explain a cause- and-
effect relationsh