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Segments 

 

ABSTRACT 

The demand of e-Health care has been dramatically increasing and is quickly 

becoming one of the fastest growing
 
areas of health-care today, due to today‟s rapidly 

aging society; service design has therefore become a critical issue in the e-Health 

industry. To design a successful e-Health system, one must consider the different 

characteristics and preferences of each patient and design a system from a practical 

point of view. According to the concept of fit through moderation, this research aims to 

propose an e-Health design framework that examines the correlational fit between 

e-Health features and patient preference for achieving the best performance. We 

conducted a survey, where data was collected from the e-Health care program at the 

National Taiwan University Hospital (NTUH). From these sources, we found that there 

is an existing fit between e-Health service features and the preferences of different 

patient segments. Our findings also coincide with our pervious hypotheses that the fit 

between service features and patient preference contribute the service performance. 

The contribution of study is to provide a better understanding of critical service 

features through a validated framework in order to develop a better service system 

design for the provision of e-Health service. 

 

Keywords: e-Health, service design, patient preference, e-Health service features 
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CHAPTER ONE: INTRODUCTION 

 

Introduction 

 

Due to our rapidly aging society (Celler, Earnshaw et al. 1995), the demand of home 

health care has dramatically increased, causing e-Health to become one of the fastest 

growing
 
areas in healthcare (Ruggiero et. al, 1999). In Taiwan, the impact of these 

trends has been seen already. The Executive Yuan (2010) estimated that 10.7% of the 

population was 65 years or older in2010 and will reach 60% in increment age groups 

by the end of the decade. To respond to the increasing challenge of maintaining 

quality healthcare, the Taiwanese government adopted information and technology 

(IT) in hospitals to provide more effective and efficient services to patients as early as 

the year 2000. The government has declared that the electronic-health initiative 

(e-Health) is one of the six emerging industries in Taiwan. (The Executive Yuan, 

2009) The usage of information and technology will be a critical step in enhancing the 

rapidly developing e-Health provision for following decades.  

Oh and Rizo et al. (2005) have pointed out that the term “e-Health”, a  familiar 

neologism in the health industry, has been identified with over 51 definitions by 

scholars and researchers. One of the most comprehensive of these defines e-Health as 

“an emerging field in the intersection of medical informatics, public health and 

business, referring to health services and information delivered or enhanced through 

the Internet and related technologies” Eysenbach (2001). In the foreseeable future, 

e-Health will play a critical role in offering better and more cost-effective healthcare 

services for people who have a chronic illness, are too old or debilitated to go to a 

hospital, or who live in sparsely populated areas that lack quality medical services.  

Therefore, the design of well-devised e-Health service that fulfills patients‟ 

needs is an important issue. Past studies have classified different service features 

(Lovelock, 1983; Silverstro and Fitzgerald et al, 1992; Kellogg and Nie, 1995; 

Tatikonda and Zeithaml, 2001). For example, some scholars emphasize that 

customization is a critical dimension of service schemes (Maister and Lovelock 1982; 

Maister, 1983; Silvestro et al, 1992; Kellogg and Nie, 1995; et al);they argue that a 

high quality service design should be able to deal with  customers‟ individual 

problems and deliver customized solutions to meet these customers‟ needs. (Davis 

and Manrodt, 1996; Karmarkar, 2004). Donabedian (1988) has indicated that 

interpersonal attributes (such as empathy, concern, caring, or tact) should be 

considered in the healthcare service design; additionally, non-interpersonal attributes 

(such as access, availability, or functionality) are should also be considered in order to 

1 
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avoid systemic incidents (Johnston, 1995). However, when choosing between 

interpersonal and non-interpersonal service quality, customers can have different 

priories of service choices and preferences (Driver and Johnson, 2001).  

Interestingly enough, however, some scholars have found that good service design 

doesn‟t always lead to good service quality (Johnston and Clark, 2001).  According 

to Teboul (2006), a design gap exists in the form of discrepancies between the 

analysis of general customer needs and the changing demand of an individual 

customer, where the changing demand is the main contributing factor of these 

discrepancies. After all, service design is not a one-size-fits-all task; designing a 

service framework that meets the needs of different customers with varying needs is 

still a challenge. In the context of e-Health, we find different patient groups have 

different expectations of service design; therefore, we argue that there exists a 

correlation between e-Health service features and the preferences of different patient 

segments.  Using the concept of “fit as moderation” (Venkatraman, 1989), this study 

proposes that patient segmentation moderates the relation between service feature and 

performance, and asserts that service design should consider patient segmentation to 

achieve the best performance. Our research questions are summarized as follows: 

1. What kind of service features would generate a better service performance of 

e-Health? 

2. In terms of generating better service performance, how do e-Health service 

features relate to different patient segmentations? 
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CHAPTER TWO: LITERATURE REVIEW 

To understand the correlation between E-health service design and patient needs, this 

section is divided into three parts. In the first part, we review the e-Health literature 

and summarize its important patient segments. In the second part, we discuss the 

general categories of the service design feature. And lastly, in the third part, we 

introduce the concept of fit. 

2.1 The Evolvement of e-Health 

Two decades ago, before the emergence of the Internet, telecommunication 

technology was widely used in healthcare to provide remote health services, (Craig et 

al, 1999) such as tele-medicine (Allen and Perednia 1995), tele-care (Gaudette et al., 

1992) and tele-health (Mitchell 1999). All of these have since evolved into the more 

familiar term, known as “e-Health service” (Eysenbach, 2001) the earliest definition 

of e-Health came from Mitchell‟s systematic summarization (1999), which stated the 

following: 

 

“E-Health is a broad-based term to describe the combined use of electronic 

communication and information technology in the health sector - the use in the 

health sector of digital data-transmitted, stored and retrieved electronically-for 

clinical, educational and administrative purposes, both at the local site and at a 

distance” (Mitchell 1999).  

 

Oh and Rizo et al (2005) also reviewed a wide array of studies and identified 51 

definitions of e-Health; out of these, Eysenbach's (2001) definition is the most often 

cited from the Internet: “E-Health is an emerging field in the intersection of medical 

informatics, public health and business, referring to health services and information 

delivered or enhanced through the Internet and related technologies.”  

 

2.2 E-Health Patient Segment 

According to Teboul (2006), different individuals have different expectations of 

service, so it‟s important to shape the customers‟ expectations to meet their needs. 

Market segmentation in general is a great means to gain strategic insight and 

optimization of service to customers (Dickson and Ginter, 1987). For this reason, 

Patient segmentation is commonly applied in medicine and health; useful in gaining 

higher patient satisfaction in terms of health care service, patient segmentation can 

optimize the fit between quality of service and the patient (Ross et. al, 1993). For 

example, Braunwald (1989) proposed a classification of patient segmentation that 
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included acute myocardial infarction and congestive heart failure, not only to 

communicate with these patients more effectively, but to also help provide basic 

diagnosis and treatment for individual patients.  

In order to provide a basis for segmentation classification, we use “degree of 

condition urgency” and “degree of disease variety” as our evaluating criteria. Degree 

of disease has been used pervasively as a classification criterion, especially in 

treatment areas such as emergency care, and has provided doctors with a method for 

understanding and treating patient problems. For example, the Australian Triage 

Assessment Form (ATS) provides a set of detailed physical assessment questions that 

doctors use to effectively evaluate a patient‟s condition (Consistency of Triage in 

Victoria's Emergency Departments, 2001). On the other hand, having multiple disease 

conditions in different patient segmentations is very prevalent. For patients suffering 

from several different kinds of chronic diseases, addressing these needs with different 

treatments is very commonplace. In this way, categorizing patients by the degree of 

diseases variety helps practitioners to optimize and allocate medical and health 

resources in an efficient way. 

As Table 2-1 shows, this study used the two dimensions: “degree of condition 

urgency” and “degree of diseases varieties” to illustrate patient segmentation. We 

divided the patients into the four different segments -- A1 to A4, as defined below: 

 A1: Patients in this category are discharged from hospital after an operation or 

serious medical crises. They suffer from varied and urgent disease conditions. 

 A2: Patients in this category have heart failure disease which requires urgent 

treatments, but the diseases they suffer are similar. 

 A3: Patients in this category suffer from a variety of chronic diseases, but the 

conditions are much more stable than those in A1 and A2. 

 A4: Patients in this category suffer from terminal cancer and need a qualitative 

and comfortable hospice treatment for their rest of life. The diseases among 

patients are similar and relatively stable. 

   Table 2-1. Patient segmentation in e-Health project of NTUH 

 

Degree of disease  

urgency 

Degree of  

disease variety 

High 

Low 

Low 

High 

A3 

Chronic 

patient 

A1 

Discharged 

patient 

A4 

Hospice 

patient 

A2 

Cardiac 

patient 

4 
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2.3 E-health Service Design Issue  

 “Service” has been widely understood in terms of four inherent characteristics 

─intangibility, inseparability, heterogeneity and perishability (Parasuraman, Zeithaml 

and Berry et al., 1985); these characteristics have helped researchers categorize 

various types of service into basic groups, based on their service features (Maister and 

Lovelock, 1982; Silverstro and Fitzgerald et al, 1993; Kellogg and Nie, 1995; 

Tatikonda and Zeithaml, 2002). Using past studies, our research will present an 

e-Health service feature framework that moderates different patient segments to fit the 

best service feature.  

Over the past few decades, researchers have thoroughly studied service 

industries to try to develop a universal typology that could transcend boundaries and 

provide helpful insight into the best practice and managerial approaches for each 

service type (Lovelock, 1983; Silvestro et al; 1992).  

The classification model proposed by Silvestro et al. (1992) includes the 

following six criteria for classifying services: people/equipment focus, service contact 

time, degree of customization, discretion, front/back office, and process/product; in 

addition, the model accounts for three  service types: professional service, service 

shop, and mass service.  Professional services include those that require relatively 

high experience in a specific field, e.g. business consulting or law services. On the 

other hand, mass service relies on relatively the same type of experience and provides 

an all-encompassing solution, e.g. public transport or mail services. Service shops are 

located at the center of both extremes and often include examples such as bank or 

hotel services. The SP/SP matrix proposed by Kellogg and Nie (1995) combined the 

service process and service customization components into a single service 

package/service process dimension. In this context, service process was defined as the 

extent to which a customer is a part of the service process and their influence upon it 

(Chase, 1978; Mills and Margulies, 1980; Chase, 1981; Chase and Tansik, 1983; 

Lovelock, 1983; Chase and Bowen, 1989; Wemmerliv, 1990; Kellogg and Nie, 1995). 

We will continue our discussion of service processes in our framework, discussed in 

following section. 

In addition, Lovelock (1983)‟s service classifications have also been applied to 

service categorizations in industry for decades and have paved the way for a greater 

understanding of service typology. Extent of customization has been used in countless 

service classifications and is a very significant factor (Maister and Lovelock1982; 

Maister, 1983; Silvestro, et al, 1992; Kellogg and Nie, 1995; et al). In general, the 
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more highly customized a service, the more focus there is on unique experience; we 

will discuss this trend more in the next section.  

In our e-Health framework, service customization and the extent to which 

demand fluctuates in relationship to service processes follow Lovelock‟s (1983) and 

Kellogg and Nie (1995)‟s classifications. In order to evaluate our framework as an 

extensive classification, we have organized a comparison table of our proposed 

framework with those of past studies in Table 2-7. 

In this paper, we have outlined e-Health service design issues based on the 

following evaluative questions: by whom, what, for whom, when, and how (Goldstein 

et al, 2002).  These questions include: 

1. Through what kind of devices are e-Health services delivered? 

2. What service offerings are customized? 

3. What are e-Health services trying to achieve? 

4. Under what conditions are services are demanded by patients? 

5. How should services be delivered to patients? 

The five design schemes are thus related to the following key ideas: device 

complexity, service customization, value focus, demand wave, and process 

complexity. We will describe each in the following section. 
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2.3.1 By whom: Information Communication Technology Complexity 

Telecommunication technology is the major method of healthcare service delivery 

when patients and practitioners are located a long distance away from each other (Lin, 

1999; Scalvini et al, 2004). In recent years, traditional telecommunication technology 

has been gradually replaced by a new, Internet-based information technology. This 

information communication technology (ICT) has shown impressive results in 

advancing service delivery and making e-Health services more efficient (Mitchell, 

1999; Della Mea V, 2001). From a service development point of view, ICT also can be 

taken as the reinforcing factor in supporting service process (Tatikonda and Zeithaml, 

2002). Kellogg and Nie (1995) have suggested that the all types service matrices, 

from expert service to service factory, should utilize ICT to facilitate service processes 

(Kellogg and Nie, 1995). Morever, Bose (2003) has suggested that a strong ICT 

infrastructure is essential to all e-Health activities. In fact, several past studies have 

considered e-Health as a combination of health care and ICT. The most common ICT 

applications of e-Health services are summarized in Table 2-2. 

Table 2-2. The common ICT application in e-Health care service 

  

At this point, we believe that the degree of complexity of technology involved is 

an important service feature needs to be addressed.  

Common ICT Application in e-health care Description 

Telecommunication technology 

Uses telephones to provide remote 

care for old or persons with 

physical disabilities in their own 

living place. (Celler et al,1999) 

Videoconferencing system 

Provides more interactive care 

through two-way consultations via 

camera conveyances; used when 

patients are located long distances 

away.  

Electronics devices/ electronic sensor 

Monitors the patient‟s clinical 

measurements through electronic 

sensors in the hospital or at home 

(Celler, Lovell and Basilakis, 

2003). 
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2.3.2 What: Customization 

Some scholars emphasize customization as a critical dimension of service 

schemes (Locklock, 1980; Lovelock, 1983; Maister, 1983; Silvestro et al, 1992; 

Kellogg and Nie, 1995; et al); they argue that a good service design should be able to 

deal with individual customers‟ problems and deliver customized solutions to meet 

their needs (Davis and Manrodt, 1996; Karmarkar, 2004). Customization is an 

important dimension that has been applied in numerous service frameworks. In the 

SP/SP matrix proposed by Kellogg and Nie (1995), service packages can be 

differentiated into four categories of customization: unique, selective, restricted, and 

generic. Unique package offers a one-of-a-kind service with maximum discretion to 

its customer. Selective package has a small portion of standardization in service with 

considerable discretion in terms of available selections.  The restricted category 

provides only limited options for the customer, as most of the service content is 

standardized. The Generic package provides standardized service with very little 

discretion to its customer. Lovelock (1983) believes that the amount of leeway given 

to customer contact personnel to exercise judgment should also be used as another 

dimension to define the level of customization; for example, service personnel in 

high-class hotels are usually empowered with a wide range of freedom and judgment 

to meet their customer‟s highly customized needs. In addition, Silvestro et al (1992), 

who organized a very comprehensive classification of customizations using past 

research, state that the level of customization should be determined by the complexity 

of the service process. Highly customized services often utilize more sophisticated 

process tasks within the service process in order to meet customer‟s need (e.g. 

surgical operations or managerial consultations); in contrast, less customized services 

can often be completed using less complicated processes and include standardized 

tasks such as post-office operations or mass transportation (Schmenner, 1986; 

Shostack, 1987, Silverstro et al, 1992).  

Maister and Lovelock (1982) combined the extent of customer contact, defined 

as the of a customer‟s length of interaction with the service (proposed by Chase, 

1978), with service customization to produce the four schemes: service factory, 

service shop, mass service, and professional service. We organized the different 

criteria of customization with their corresponding studies in Table 2-3, shown below. 
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Table 2-3. The meaning of customization from past studies 

Criteria for customization Representative Literature 

Extent to which a service is customized Kellogg and Nie (1995) 

Extent of personnel‟s judgment Loveloock(1983) 

Extent of options provided to customer Kellogg and Nie (1995) 

Extent of process complexity Silverstro et al, (1992) 

Healthcare, defined as a type of expert service in the service matrix, emphasizes 

customization even further (Kellogg and Nie, 1995). Most past studies emphasize 

customization is an important dimension in service classification; however, few have 

investigated the degree to which a higher customized service fulfills the customer‟s 

need. In this study, service customization will be applied to different patient 

segmentations, the details of which will be discussed later on. 

2.3.3 For Whom: Value Focus: Interpersonal and Non-interpersonal Aspect 

While previous studies on e-Healthcare rarely considered value focus as an important 

feature, numerous studies on general healthcare did. Donabedian (1988) has indicated 

that the interpersonal factor, which expresses the intangible “well-intentioned value” 

of a service, should be considered during the delivery of care; several interpersonal 

factors such as caring, friendliness, thoughtfulness, listening, honesty, and empathy 

have had profound impacts on the performance of health care. However, he posits that 

it would be difficult to include the interpersonal factor as one of the measurements of 

healthcare performance, due to variable degrees of patient expectations. According to 

Armistead (1990), hard attributes that can be easily quantified (e.g. the availability of 

service or response time to a customer) have explicit value; and, consequently, have 

been applied in several assessment scales measuring service quality. Attributes which 

embrace entirely physical and calculable quantities on the other hand are 

distinguished as non-interpersonal attributes (Johnson 1995). Both attributes play an 

important role in the assessment of service quality.  

In 2001, Johnson formed an exploratory study that compared interpersonal and 

non-interpersonal aspects of service quality, where customers were taken from 

segment groups with different preferences and value focuses (results shown in Table 

2-4). Soft attributes, which consist of the implicit, interpersonal values in care, such as 

courtesy or friendliness, are seen as aspects of value preference; on the other hand, 

hard attributes, which consist of explicit and quantifiable values such as effectiveness, 

functionality, and availability, are considered another type of value preference. 

Non-interpersonal and interpersonal attributes have been extensively applied in 

evaluation assessments of health care services (Donabedian, 1988). Consequently, we 

will consider “hard or soft” value focus as another important service feature. 
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2.3.4 When: Demand Wave Over Time 

To store or inventory a service is out of the realm of possibility (Parasuraman et al, 

1988); therefore, to understand factors that affect the customer demand, we‟ve made 

the balance between supply and customers‟ needs another key issue. (Lovelock, 

1983) In this study, the demands of patients with acute diseases, recently discharged 

from a hospital, will be more fluctuating than the demands of patients with stable 

chronic diseases (Table 2-5).  

Table 2-5. The character of demand for e-Health patient segmentation 

 Degree to demand of wavelike pattern over time 

 Very Fluctuating Stable 

Common Service 

 Electricity 

 Natural gas 

 Telephone 

 Hospital maternity 

 Insurance 

 Legal services 

 Banking 

 Laundry service 

 

Table 2-4. Example of soft and hard attributes(Johnston, 2001) 

Hard(non-interpersonal) Attribute Soft(interpersonal) Attribute 

Access Care 

Comfort Courtesy 

Functionality Flexibility 

Integrity Friendliness 

Aesthetics Helpfulness 

Cleanliness/tidiness Communication 

Competence Commitment 

Functionality Attentiveness 

Reliability  

Responsiveness  

Security  
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2.3.5 How: Process Complexity 

According to Chase (1973), “length of customer contact” is defined as the extent to 

which a customer is physically present during a service. This dimension is an 

important evaluation assessment of the complexity of service process (Silverstro and 

Fitzgerald et al, 1993). For higher levels of customer contact services, the service 

process is usually professional,  more complicated than standard services, and 

focuses more on front-stage processes; take for example, law consulting or accounting 

services (Chase,1978; Maister,1983, Fitzgerald and Johnston, 1992). In the lower 

levels of customer service processes , customer contact is generally more simple and 

focuses more on back-stage processes such as car repairs; for the customer, the only 

contact they will have is sending the car to the store and picking it up after it‟s 

repaired (Lovelock,1983, Silvestro et al, 1992). In addition, Kellogg and Nie (1995) 

added “customer influence”, which is the extent to which a customer can influences a 

service process, as another assessment  dimension in the SP/SP matrix; more 

specifically, this means that a customer can part influence service design and delivery 

(e.g. customer-salesperson interactions at a travel agency) (Fitzsimmons and Sullivan, 

1982; Schmenner, 1986). In that sense, higher process complexity requires a higher 

level of knowledge and technical support to facilitate quality service (Kellogg and Nie, 

1995). For this reason, we will include degree of process complexity into our 

proposed framework and add complexity of process as a service feature. We 

summarize the different meanings of process complexity in Table 2-6, as shown 

below. 

Table 2-6. The meaning of process complexity from past studies 

Process Complexity Representative Literature 

Extent to length of customer contact Chase(1978), Chase(1981) 

Extent to customer influence Kellogg and Nie(1995) 

Front/ Back stage focus Maister(1983) 

In sum, we have summarized past studies and made comparisons with our 

proposed framework to understand factors that influence service processes; however, 

designing adequate e-Health services to fulfill patients‟ needs is still an important 

issue. According to Teboul (2006), design gaps exist as discrepancies between the 

analysis of customer needs and the changing demands of an individual customer, 

where the latter accounts for most of the gaps these services. Service design is not 

one-size-fits-all task; designing a service that meets the changing needs of a wide 

variety of customer segments is still very much a challenge today. In next section, we 

will introduce the concept of using “fit” in moderation (Venkatraman, 1989), and we 

explore the relationship between service feature and service performance, using the 

concept of patient segmentation, in order to derive the best quality service. 
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Table 2-7. Proposed frameworks from literature

           Proposed Framework 

 

Literature review 

Service 

Customization 

Extent to Demand 

Fluctuations 

Complexity of 

Process 

Comparison with proposed 

framework 

Service Process/Service Package (SP/SP)matrix 

(Kellogg and Nie,1995) 
◎ – ◎ + 

The Customer Contact Approach 

(Chase,1981) 
– – ◎ + 

Classification of High-Low Contact (Chase,1978) – – ◎ + 

Service Process Matrix 

(Schmenner,1986) 
– – ◎ 

Adds “degree of labor  

intensity” and “degree of 

interaction” to matrix 

Five Service Schemes 

(Lovelock,1983) 
◎ ◎ – + 

Industrialization Strategy 

(Karmarkar,2004) 
◎ – ◎ 

Provides strategy matrix for 

firm to relocate process 

Three Types of Service Process 

(Silvestro,Fitzgerald,Johnston,1992) 
◎ – ◎ 

Adds the “people/equipment 

focus” to schemes 

–Not included , ◎ Included  

+ The same definition 
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 Table  2-7 Proposed Frameworks from Literature (count.) 

           Proposed Framework 

 

Literature review 

Service 

Customization 

Extent to Demand 

Fluctuations 

Complexity of 

Process 

Comparison with proposed 

framework 

Service Positioning 

(Shostack,1987) 
– – ◎ 

Positions  strategy to  

service position location; 

adds “divergence” to model 

The Customer Contact Mode 

(Chase and Tansik, 1983) 
– – ◎ + 

Taxonmy for Service Process 

(Wemmerliv,1990) 
– – ◎ 

Adds degree of routinization 

and object of process to 

provide a basic taxonomy 

The Model of Service Processes 

(Silvestro et. al, 1992) 
◎ – ◎ + 

Managing Facilitator Services 

(Lovelock and Maister, 1982) 
◎ – – + 

Service Classification for Customer view 

(Cunningham et. al,2004) 
◎ ◎ ◎ 

Uses  “the level of 

customer-employee 

contact”,  instead of “length 

of customer contact” 

Classification of Services 

(Lovelock,1980) 
◎ – ◎ + 

–Not included  ◎ Included  

+ The same definition 
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2.3.6 The Concept of Fit 

Over the past few decades, the contingency theory has greatly impacted 

organizational design and performance. The concept of fit is the primary principle of 

this theory; however, it is difficult to test because of its lack of homologous schemes 

(Drazin and Ven, 1985; Venkatraman, 1989). Drazin and Ven (1989) developed three 

congruence fit approaches to test the development of the contingency theory: systems, 

interaction, and selection approaches. Drazin and Ven also proposed six perspectives 

to describe fits as well: moderation, mediation, matching, gestalts, profile deviation, 

and co-variation. Each concept of fit addresses the corresponding characteristic in its 

testing scheme and has been adapted to a variety of areas. According to Drazin and 

Ven(1989), when viewing fit in terms of  moderation, the moderator (e.g. 

environment) is associated with its jointly affected  predictor variable (e.g. strategy); 

additionally, the moderator can also be taken as a type of characteristic, and it can 

influence the relationship between a predictor variable and dependent variable 

(performance) as Figure 2-1 shows. 

 

 

 

 

 

 

 

 

 

 

 

Goodhue and Thompson (1995) developed an empirical Task-Technology Fit 

model and argued that there is a certain fit between usage of technology and 

individual performance. Bensaou and Venkatraman (1995) also indicated that there is 

a correlation between information processing and information processing capabilities 

(1995). Following their reasoning, we propose that there is a fit between service 

feature and patient segmentation; the supporting research framework will be discussed 

in the following section. 

 

 

 

Figure 2-1. The model of fit as moderation (Venkatraman, 1989) 

Predictor variable 

Dependent variable 

 

Interaction between 

predictor and moderator Moderator 
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CHAPTER THREE- RESEARCH MODEL AND HYPOTHESIS 

 

3.1 Research Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our research framework is as follows: we argue that in order to generate better 

e-Health service performance, hospitals need to achieve a certain fit between e-Health 

features and preferences of patient segmentations. Our research framework is shown 

in Figure 3-1 with reference to relevant issues that will be discussed:  

We use the concept of “fit as moderation” (Drazin and Ven, 1989) to argue that 

patients characterized by the two medical conditions: “degree of disease varieties” 

and “degree of disease urgency” have different service expectations of e-Health 

service, which would moderate the impact of service features on service performance. 

In our study, we evaluate service performance by comparing satisfaction ratings from 

an assessment questionnaire that included the following five scales of measurement: 

degree of ICT complexity, value focus, service customization, service delivery, and 

service process); we will review this evaluation methodology in the following chapter. 

Based on past literature, we are interested in five dimensions of e-Health features: 

ICT Complexity, value focus (i. e. hard or soft value factors), service customization, 

demand wave, and process complexity (Lovelock, 1983; Silverstro et. al, 1993; 

Kellogg and Nie, 1995; Tatikonda and Zeithaml, 2002; Johnston, 2001). 

Figure 3-1. Research framework 
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3.2 e-Health Service features 

 

3.2.1 ICT Complexity 

ICT has rapidly developed as a critical element for the more efficient and convenient 

delivery of e-Health services (Mitchell, 1999; Della Mea V, 2001). We defined ICT 

complexity as the numbers and varieties of ICT-facilitated devices (e.g., electric 

sensors, video-conferencing monitors, etc.) that are involved in the provision of 

e-Health service to patients. For patients with higher degrees of disease urgency, 

obtaining care using simpler devices would help them interact with case managers in 

a more efficient and convenient way than if they used devices with higher ICT 

complexity. Similarly, if patients with high degrees of disease varieties had to rely on 

these complicated devices to moderate their diseases, the costs would be unreasonably 

high, making this alternative unfavorable. Therefore, we develop the following 

hypotheses: 

H1：Patients with high degrees of disease urgency prefer service delivery with lower 

ICT complexity than higher ICT complexity. 

H2：Patients with high degrees of varied diseases prefer less ICT complexity involved 

in service deliver than higher ICT complexity. 

3.2.2 Value Focus 

As discussed in the previous chapter, Driver and Johnston (2001) have distinguished 

service value attributes from interpersonal attributes (or soft attributes) which consists 

of personal social characteristic like care, courtesy, and friendliness. 

Non-interpersonal attributes (hard attributes) consist of  values that are quantifiable 

and systematic like effeteness, functionality, and security. Their study identifies two 

relative customer groups based on their preferences of value attributes: relaters and 

nonrelaters. Customers in the nonrelaters‟ group emphasize hard service attributes 

more significantly than soft attributes. In contrast, relaters prefer soft service 

attributes to hard attributes. In terms of our study, we propose that patients with higher 

degrees of disease urgency may fit into nonrelaters‟ group because services with hard 

attributes like responsiveness or reliability would ensure that patients receive 

treatments in a timely manner. Conveniently, tangible and measurable value indicators 

are easy to assess in the conditions of emergency. Therefore, we develop hypothesis 

H3 as follows: 

H3：Patients with higher degree of disease urgency prefer hard attributes than soft 

attributes. 
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3.2.3 Service Customization  

Customization is one of the most important features in service classification (Maister 

and Lovelock1982; Maister, 1983; Silvestro et al, 1992; Kellogg and Nie, 1995; et al) 

and should be delivered according to the customer‟s needs (Davis and Manrodt, 1996; 

Karmarkar, 2004). 

In order to maintain highly efficient service deliver, the “one size fits all” service 

package is more attractive than the customized service package for patient with a 

higher disease of urgency. In that sense, consuming customized treatment for a variety 

of diseases is both time-consuming and costly to the patient; thus, less customized 

service is often the more preferred service. Our hypotheses are as follows: 

H4：Patients with a higher degree of disease urgency prefer less- customized service. 

H5：Patient with a higher degree of varied diseases prefer less- customized service. 
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3.2.4 Process Complexity 

Many past studies have proposed different discussions and definitions of process 

complexity; (Chase, 1978; Maister, 1983, Fitzgerald and Johnston, 1992, Silverstro 

and Fitzgerald et al, 1993, Kellogg and Nie, 1995) in our research, we define process 

complexity in terms of the number of back-stage process steps used in operations. If 

patients with a high degree of disease urgency are treated with high process 

complexity, the service process will cost more time during the back-stage steps than 

during front-stage part of the operation. For this reason, high complexity of process is 

not suitable for patient with a higher degree of disease urgency, because in many cases 

the patient has an emergency and cannot wait. . On the other hand, if patients with a 

higher degree of varied disease are treated with a high complexity of process, the 

service will be too time-consuming and tedious for the patient. Therefore, we argue 

that patients with a higher degree of varied diseases would be more suitable for less 

complex process services. 

H6：Patients with a higher degree of disease urgency prefer less complex process 

services. 

H7：Patients with a higher degree of varied diseases prefer less complex process 

services. 

3.2.5 Demand Wave 

Since it‟s impossible to quantify services (Parasuraman et al, 1988), understanding the 

extent of demand fluctuations over time and controlling the balance between the cycle 

of the demand wave and the supply/service capacity is important (Lovelock, 1983). In 

our case, patients with acute diseases, who were either recently discharged from the 

hospital or who had a heart attack, will have more fluctuating demands than patients 

with stable chronic diseases. Expanding upon this, it is clear that patients with acute 

diseases will need more intensive care than others. 

H8：Patients with a higher degree of disease urgency will have more intensive and 

fluctuating demands than patients with lower degree of disease urgency. 

High 

Low 

Degree of varied disease 

 

Low 

High 
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CHAPTER FOUR- RESEARCH METHODOLOGY 

 

4.1 Case background 

According to the Taiwan Ministry of the Interior and Executive Yua, e-Health care has 

been emerging as fastest growing service section in Taiwan, due to its the percentage 

of its population growing with age (Government Information Office of R.O.C., 2009). 

In this context, we‟ve carried out this research with the cooperation of the National 

Taiwan University Hospital (NTUH), one of the largest and most remarkable hospitals 

in Taiwan.  

Our research subjects were selected from patients who have been participating in 

the e-Health project, conducted by NTUH since October of 2009. NTUH has also 

established a tele-health center for conducting this healthcare reforming project as 

known as the “Ubiquitous Healthcare service system (U-Health), which utilizes 

physical home healthcare service and electric sensor networks to provide quality care 

treatment to those patients living in distant areas (Chang et al., 2010). Four service 

components are combined in the U-Health system: post-discharge care service, heart 

disease care service, chronic disease care service and hospice care service (as shown in 

Figure 4-1).Each component represents a  segment of patients,  selected based on 

criterion designed for each specific health care service component. 

The research method we implemented in this study was the case study survey. 

First, we selected key persons involved in NTUH project to interview for our focus 

group in order to add additional insight to our research. The purpose of this survey was 

to ensure that the e-Health service items provided by this program were suitable for 

targeted patients and provided adequate service performance. Our completed research 

road map is shown in Figure 4-2 and the specific operational paths of the e-Health 

system are shown in Figure 4-3. 

Figure 4-1. U-Health service system in NTUH 
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Figure 4-2. Research road map 

Figure 4-3. Operation path of U-Health system in NTUH 

Survey e-Health service related research issues and participate e-Health 

service program in NTUH; we find that e-Health system may not generate 

the expected service performance to its patients 

Search for relevant literatures 

to help identify the key factor 

influencing on performance 

Define research questions via 

literatures review 

Build framework Identify and analyze four 

cases 

Cases analysis Conduct a focus group 

interview in e-Health program 

Framework                          Support for our  

Testing                               Model 
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4.2 Data Collection 

Seven focus group interviews were conducted from February 2010 to May 2010. We 

interviewed 5 physicians and 6 case managers across four service programs to include in our 

discussion. In order to gain research insight from each interview, we designed an interview 

format that embraced semi- structured questions and specific statements that were directed to 

each service division. In addition, we set the length of interview to be at least 60 minutes to 

ensure a thorough examination.  The interviews, some preliminary analyses from the 

interview records, and basic background on the 4 different service divisions are summarized 

in Table 4-2 (for Chinese version of the interview, please see Appendix B). In order to ensure 

the internal validity, external validity, construct validity, and reliability of case study, we 

applied Yin (2003)‟s Tactic for the case study phases, as shown in Table 4-1. The analyzed 

results of the interviews applied to our research framework are summarized in following 

section.  

 

Tests 
Case Study Tactic and the phase  

in which tactic occurs (Yin, 2003) 
Implementation in this study 

Internal 

validity 

In the data analysis phase, conduct an 

explanation-building to research. 

We conducted a cross-case analysis of 

our four cases and examined the 

framework application by doing a 

series of regular and iterative tasks. 

External 

validity 

In the research design phase, use 

replication logic in multiple cases to test 

the validity of the research. 

We developed our research 

framework to apply the 4 case studies 

in order to test external validity of our 

research hypothesis (see Figure 3-1).  

Construct 

validity 

Use multiple sources of evidence in the 

phase of data collection. 

Our primary data sources were 

collected via several focus group 

interviews. We also used official 

government documents, weekly 

regular minutes, and e-Health 

program information papers as 

important data sources. 

Reliability 

Use case-study protocol as a key part of 

the research phase. 

We used a semi-structured guide to 

all focus interviews. Several open 

questions were included in the 

interview questionnaire that allowed 

participants to give flexible responses 

(see Appendix A). 

Table 4-1. Validities and reliability tests 
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Segmentation A1 A2 A3 A4 

Service Division Post discharge Care 
Cardiovascular Disease 

Care 
Chronic Disease Care Hospice Care 

ICT applications involved  Telephone 

 Telephone 
 Ctrocardiogram 
 Hemadynamometer, 
 Glucometer, 
 scales, 
 Thermometer, 
 Pulsimeter 

 Telephone 
 Hemadynamometer 
 Glucometer 

 

 Telephone 
 Webcam 

Patient Selection 
Discharged from 
Hospital after an 

Operation 
Heart Failure Disease Chronic Disease Terminal Cancer 

Service Content 
 Caring Phone Call 
 Call in Consult 

Service 

 Caring Phone Call 
 24H Call in Service 

 Call In/Out Service 
 Condition Track 
 Medicine Usage 

Consultancies 
 Help patient Schedule 

An Appointment 

 Call In/Out Service 
 Video Caring 
 Customized 

Service(Religion, 
Psychologist, 
Spiritual Mentor, 
Pain Alleviation) 

Service Charge Free 
First month for free, 

following month charged 
5000NT dollars. 

First three months for free, 
following month charged 

400NT dollars. 

100 NT dollars per day, 
first month for fee. 

Employees 
4 physicians 

8 case managers 
3 physicians 

9 case managers 
10 physicians 

11 case managers 
3 physicians 

4 case managers 

Cumulative Case 
Numbers in 7 Months 

432 167 215 52 

Table 4-2. Description of the fours case in e-Health program 
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4.3 Framework Application 

In different situations, understanding which service feature is more suitable for 

different patient segments is essential to the generation of quality service performance. 

In this section, we will analyze these interview minutes and apply the service feature 

applications we proposed in pervious the chapter to the four different cases. The 

summarized results will be shown in Table 4-5. 

ICT Complexity, by definition, is described as “the number of e-sensors or ICT 

applications used in a service category”; in other words, the higher the ICT 

complexity, the greater the number of ICT devices or applications involved. ICT 

devices greatly facilitate the efficient enhancement of service performance. Using 

these devices, patients are able to check body conditions such as their blood pressure 

or blood sugar at home, instead of having to go back and forth to a clinic. From the 

perspective of paramedical personnel, devices also save medical resources. 

In the division of post discharge care (A1), only telephones are involved as an 

ICT device; from the case managers‟ point of view, they don‟t need physiological data 

like blood pressure or blood sugar from the patient, because they just need to keep 

track of the patient‟s condition by phone call. “Once patients have different demand or 

any disease occur that we can‟t handle, we have them admitted to the A2 or A3 

service divisions,” one A1 case manager said. Similar comments were also made by 

the A1 physicians,  

“We don‟t use overly complex devices, because it‟s hard for one single device to 

cover all the needs of the diseases. Additionally, indicators of the patient‟s 

condition which can be easily measured without a device can be asked through 

phone”. 

Another concern is the “free of charge” policy and cost-spending issue; once 

complicated ICT devices are involved in the A1 division, the cost of personnel 

training may increase significantly and, service operations may become too 

complicated to control “Easy to use, low-cost models are the ideal devices for us,” the 

physician said. Realistic concerns such like the free of charge policy, high costs, and 

disease variety are the reasons to limit ICT use. 

Six ICT devices involved in cardiovascular disease care (A2) are: the telephone, 

electrocardiogram, hemadynamometer, glucometer, scales, and thermometer. From a 

case managers‟ point of view, the reliability and accuracy of the ICT device is of great 

concern, because case manages have to totally rely on the device to make a judgment 

on their patient‟s condition. And because the patients in this division are aged, the 
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design of the device UI (user interface) is of great concern when operating the device. 

“Honestly, our patients are not very familiar with using high-tech devices,” an A2 

physician added. The A2 division has to rely on ICT devices a lot; thus, the reliability 

and accuracy of device are great concerns for improving service performance. 

The chronic disease care division (A3) also relies on IT device, though only 3 in 

total are involved: the telephone, hemadynamometer, and glucometer. A3 introduces 

two kinds of devices: one, which can be used to measure the patient‟s blood pressure 

and one to monitor the patient‟s blood sugar. From the physician‟s point of view, an 

important criteria for case selection includes restricted mobility; not only would the 

device help doctors monitor patient conditions, but it would also get around the 

problem of patients having white coat syndrome, which is where a patient experiences 

higher than normal blood pressure at a clinic in the presence of a doctor, as compared 

to their blood pressure at home. Therefore, letting the patients stay at home and 

measure their blood pressure on their own is probably a better idea. A3 thus relies on 

IT devices for two reasons: to avoid white coat syndrome and provide an easier way 

for patients to measure their blood pressure. 

2 ICT devices, telephone and webcam monitor are involved in the hospice care 

division (A4). However, from the manager‟s and physician‟s point of views, relying on 

IT devices is not the proper method to serve patients; only through warm care from 

the healthcare personnel and other support staff like psychiatrists can proper service 

be administered. Webcams are only used to monitor patient‟s condition. The A4 

department takes the view of relying on device only as a channel to take care of their 

patients. In summary, we sort the ICT device complexity of each division by ranking 

them from one or no any device used as low, two to three as middle and four to more 

as high. In conclusion, we mark device complexity of A1 is low because of only one 

device involved. A3 and A4 are marked as middle ICT complexity because of two to 

three devices offered and A2 has the highest ICT device complexity in light of more 

than five devices involved. 

Preference in soft or hard value. Soft attributes are defined as interpersonal factors 

which are intangible and implicitly expressed, i.e. caring, friendliness, thoughtfulness, 

and honesty. On the other hand, hard attributes are indicated by easily quantified 

measurements such as the availability of service packages and response time; these 

are explicit values that have been widely applied as assessment scales in service 

quality. 

In the post discharge care (A1) division, case managers said that, “usually, we 

have to make more than 10 phone calls to arrange clinic appointments for the patients 
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and for emergency purposes.” “What we can do is to provide them with call in and 

care service, in case the patient encounters any problem, then we will arrange for 

them to visit the clinic again.” As one A1 physician explained, “Therefore, if patients 

have any problem during the evening, they can call us immediately.” In this case, hard 

value components are emphasized by A1, such as the service availability and 

emergency prevention procedures taken to increase value. The main objective of this 

division is to monitor the patient‟s condition; “if the patients have any questions or 

emergence cases, they can call us for medical help” A1 physician added. 

Hard values especially are emphasized in cardiovascular disease care (A2). From 

the case manager‟s perspective, these include providing “first aid” service to prevent 

any problem occurring or giving the patient a way to call in for food or medicine 

consulting. The case managers could also then inform the patients‟ on matters such as 

food, medicine, or life style. The call in/ out service is available 24 hours a day, so the 

patients can call at any time as a key hard value of service availability. Soft value can 

be also taken as a benefit to patient. “We‟re close to our patients and their families,” 

one A2 case manager commented. But from a case physician‟s point of view, the 

major objective of the service is to find out any problems in advance before any 

complications occur, to improve the patients‟ quality of life, and to adjust their 

medicines to the appropriate amounts. The hard values that patients would perceive 

are food and life-related consultation, and the monitoring of their disease condition; 

additionally, they would experience soft values such as friendship with the case 

manager but this one is not a decisive value patients‟ should perceive, though from the  

case managers‟ perspective, most close to patients‟ thought, “the most important value 

is their disease condition can to be monitored intensively in case of any emergency 

happened. That‟s why our service is 24 hours available. Once they have any question, 

they can call back soon”. In other word, the hard values like stabilizing patients‟ 

disease condition or service availability would be the main priority of service. Rather 

than providing intangible interpersonal values, A4 aims to provide service availability 

and functionality based on these hard attributes. 

The chronic disease care division (A3) provides call in/out service to patients and 

usually make phone calls three to four times a week. If patients have any questions, 

they can call in at any time. The responsibility of the physician is to stabilize the 

patient‟s condition and to make they feel better. Disease-control and empathetic care 

are the main services provided to patients. Unlike A1 and A2 division, in A3, patients‟ 

disease condition is stable and need long-term care by case managers so interpersonal 

value should be emphasized by A3 in order to keep a long term relationship with 

patients. 
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To the hospice care department (A4), providing warm and soft value to relieve 

patient stress and stabilizing their minds are the main priorities for this special needs 

division. If a patient has a particular religious demand, a tutor will be brought to talk 

with patient and listen their needs. Referring to human-caring service, the key services 

for the patients include pain relief, mental care, and so on. From a physician‟s point of 

view, “warm care and quality service are key values we provide to patients through 

case managers and other support organizations like psychiatrists or life tutors.”  

Since most services in the A4 division are designed for stabilizing patients‟ inner 

feelings, we conclude that A4 mainly provides mainly soft value-oriented services. 

Customization. Various definitions of customization have been proposed in the past 

decades. In our case, in order to incorporate all the different categories, we define 

customization by, “the number of service options offered in the service category”, 

which indicates that the more service items provided, the higher the possibility that 

the service can be customized to meet the customer needs. 

The following Table 4-3 shows how many service offers are involved in the 

different service divisions. 

 

In this study, we sort out the degree of service customization into three ranges: high, 

middle, and low to test out our hypotheses. We‟ve categorized divisions with less than 

two service items as having low customization, three to four service items as having 

middle customization, and five or more service items as a high service customization. 

Conclusively, A1 provides two service offers, the least number of services offered, so 

we mark A1 as a low service customization. A2 and A3 are marked as middle service 

customization because of three to four service offering. A4 is to the highest service 

customization among four cases by providing more than 6 service offers. 

Demand/Supply wave. As far as business goes, understanding the patients‟ demand 

wave overtime and adjusting the corresponding supply service to fit that same demand 

A1 (2 service offers) 
tracks  patients conditions by phone call, call in 

consultation service 

A2 (3 service offers) 
caring phone calls, 24H call in consultation service, monitors 

patients„ condicions through devices 

A3 (4 service offers) 
call in/out Service, monitors patients„ condicions, medicine 

usage consultance, helps patients schedule an appointment 

A4 (more than 6 service 

offers) 

call in/out service, tele-consultations, customized services 

(religious, psychologist, spiritual mentor, pain alleviation) 

Table 4-3. Service offers in different divisions 
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period is important.  

In the A1 division, the scheduling to offer phone calls to the patient is designed 

as a series of progressively less frequent contacts during the period of a patient‟s 

discharge; in other words, hospital personnel would call the first, third, fifth, seventh, 

and 30th day after discharge to make sure no emergencies occurred. The schedule is 

designed to monitor patients‟ condition within 30 days of discharge, because most 

emergencies usually occur during that time period. Since this only occurs over the 

period of one month, the demand curve has a high fluctuation, but a short duration.  

In cardiovascular disease care (A2), the demand wave according to the patient‟s 

condition fluctuates in a very interesting way. One A2 physician states that, “I have a 

patient who feels uncomfortable and has hypertension during clinical visits, which 

makes it difficult for me to judge whether the hypertension is actually a problem.  

It‟s easier to let him stay at home and use our e-Health service to do a daily test.” “In 

addition”, the physician said, ”since most patients have diabetes, testing their blood 

sugar at least once a month is a regular task for the case manager.” If chest tightness 

and pain suddenly occur, the e-Heath service can catch this problem and provide 

instant-feedback function. As a result of these variable demands, the demand wave 

tends to fluctuate and takes place over a long time period. 

In chronic disease care (A3), the case manager‟s point of view has to test a 

patient‟s blood sugar three to four times a day; if their blood surge is higher than 

normal, they will modify the patient‟s eating style. Most patients usually suffer 

chronic diseases, so they have to go back to the clinic and to get medicine and 

monitor their conditions at least once every three months; for this reason, the contract 

agreement term is set to three months  The demand of this fluctuation is low, but 

length is long.  

In hospice care (A4), case selection is for the patients who suffer from terminal 

cancer and need qualitative and comfortable hospice treatment for their rest of life. 

Because patients with terminal cancer are the criterion for case selection for A4, the 

demand and kind of patient is stable, but the term length is short. The value of 

services to patients in this category places an emphasis on caring and mental care. For 

these reasons, the demand wave fluctuation is low and its length is short. 

In our assessment, A1 and A2 patients have higher disease urgency and 

fluctuation so service should be offered intensively in order to meet their fluctuated 

demand. Base on this point, we mark A1 and A2 high demand wave fluctuation. In A3, 

patients‟ disease condition is stable and less fluctuated so we mark the demand wave 

fluctuation is low. As for the condition of A4, the patients‟ disease fluctuation is stable, 
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but the mental and spiritual demand of patients is unpredictable so we mark demand 

wave fluctuation middle. 

Process Complexity. We define process complexity as number of operation steps 

involved in the service. Figure 4-4 (shown on the next page) summarizes the 

comparison between the four different service divisions.  

Usually, service item offers significantly influence the complexity of the process. 

For example, in the A1 division, the operations are much simpler than that of other 

divisions because of its free charge policy. The process of phone call care and call-in 

service follows a fixed standard of operations that is well-structured. The A1 won‟t be 

able to provide too many service items and its operation process must be simple in 

light of cost pressures and other factors. On the other hand, the operation process of 

departments A2 and A3 have comparatively similar device complexity and service 

items offers and normally follow the standard operation processes to deliver their 

services.  

 

Considering service items offerings, the operation process of A4 is the most 

complicated of the other three divisions. Because the service items provided by A4 are 

varied, this usually leads to complicated and unfixed processes; for example, if a patient 

has a need for pressure relief, then a case manager might find and use outside resources, 

such as linking the patient with a psychologist. A4 case managers have to face a variety 

of the patients‟ inner needs, each from the spiritual, religious, and/or social welfare 

perspectives. 
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Operation Process in Service Develiver 

A1  

 

 

 

A2  

 

 

 

A3  

 

 

 

 

 

A4  

 

 

 

 

 

 

Case enrolled 
Keep trace of patient‟s condition by 

phone (5 times a month) 
Case closed 

24 Call In service 

Figure 4-4. Service operation process in different divisions 

Case enrolled 
Keep trace of patient‟s condition 

by phone (more 2 times a week) 

24 Call In service 

Device installation 
Upload patient‟s 

physiological data daily. 

Case enrolled 
Keep trace of patient‟s condition 

by phone (3-4 times a week) 

 

24 Call In service 

Device installation 
Upload patient‟s 

physiological data daily. 

Case enrolled 
Caring phone call once a day/ 

making an appointment for patient 

Customized Service (6 offers) lead to complicated process 

Device installation 

24 Call In service 

Accompany with patient 

back to clinic 
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Service performance is the dependent variable in our theoretical model. We consider 

the rate of case completion to be the key measurement in the four cases; in other words, 

it reflects the rate of case withdrawal and the amount of patient satisfaction in that a 

higher rate of case completion is associated with lower rate of case withdrawal and, 

likewise, a lower percentage of dissatisfied patients. The statistical data acquired from 

the meeting minutes at the NTUH e-Health program were collected on a weekly basis 

from October 2009 to May 2010. Unfortunately, these meeting minutes are discrete and 

lacked uniform format because of our research limitations. Then we collected data and 

summarized it in Table 4-4, showing that in the A1 category, the average rate of case 

withdrawals was 5.59% from October 2009 to April 2010. In A2, the average rate of 

case withdrawals was 33.1%, the highest withdrawal rate among the four divisions, 

which showed that patients were not very satisfied with the service performance. The 

second highest, A3 was 18.75%. According to the A4 division policy, cases were 

enrolled on a day to day charge basis; in addition, the patient usually suffered from 

terminal cancer, so once patient passed away during the term of service contact, the 

case would be claimed as a “disposed case” rather than a withdrawal. From this point of 

view, the rate of case withdraw of A4 was zero, as summarized in the simple bar chart 

shown in Figure 4-5. 

 

 

 A1 case enrolled record A2 case enrolled record 

Period of Time 2009/10-2010/04 2009/11-2010/05 

Case enrolled 423 242 

Case withdrawal 23 80 

Case completed 400 126 

Rate of Case withdraw 5.59% 33.1% 

 

 A3 case enrolled record A4 case enrolled record 

Period of Time 2009/11-2010/01 2009/12-2010/04 

Case enrolled 32 38 

Case withdrawal 6 0 

Case completed 26 30 

Rate of Case withdraw 18.75% 0 

 

Table 4-4. Data collection summarized from A1-A4 division 
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 Result 

Factor Item Definition/ Evidence A1 A2 A3 A4 

Predictor 

variables 

1.ICT complexity 

Number of e-sensors and ICT 

Applications Used in the 

Category 

Low High Middle Middle 

2. Preference in 

soft or hard value 

Interpersonal and 

Non-interpersonal Attributes 

Preference 

Hard Hard Soft Soft 

3 Customization 
Number of Service Options 

Offered 
Low Middle Middle High 

4. Demand/Supply 

wave 

Supply to Degree of Demand 

Fluctuations Over Time 
High High Low Low 

5.Process 

Complexity 

Number of Operation Steps 

Involved 
Simple Simple Middle 

compli

cated 

Dependent 

Variables 

1.Service 

Performance 
Rate of Case Complete High Low Middle High 

Moderator 

Variables 

1.Degree of 

Disease Varieties 

Chronic Disease is 

Diversified and in Contrary, 

Cardiovascular Disease is in 

Limited Range 

High Low High Low 

2.Degree of 

Disease Urgency 

Post discharge Patient 

Usually Discharges from a 

Server Operation 

High High Low Low 

Figure 4-5. Rate of case withdraw in A1-A3 division 

 
Table 4-5. Analytical result of four cases 
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CHAPTER FIVE- DISCUSSION 

Making a thorough comparison between the four difference cases allows us to clearly 

determine the relationship between service feature and performance. These analysis 

results support our original hypothesis about moderation fit. Next, we will discuss our 

findings from this research. 

5-1 Data Analysis 

In this section, we analyze the fit for the four cases shown in Table 5-1. Based on 

research hypotheses made in previous chapter, we evaluate the fits between the patient 

segmentation and service features of each case in order to test our hypothesis, as 

proposed in the previous chapter. In order to calculate the total fit scores of the four 

cases, the fit score is calculated by the percentage of hypotheses are met.. After the 

calculation, we will assess the fit and summarize all the fit scores of the four cases in 

Tables 5-1 and 5-2.  

A1 perfectly fits the five service hypotheses. In this patient segmentation, its high 

disease emergency/variety fits with the four service features: ICT complexity, value 

focus, customization, supply and demand, and process complexity. In our hypotheses, 

patients with high disease urgency prefer lower device and process complexity in order 

to prevent the service to becoming too complicated or costly to fit their emergency 

needs. In the same sense, hard attributes like service availability or functionality would 

be more highly emphasized than soft attributes. In addition, patients with higher 

urgency usually corresponded to more highly fluctuating demands that had to be met 

with the same fluctuation of supply. Clearly, since the post discharge care (A1) division 

had five full fits that corresponded to its service features, this shows a 100% fit.  

Next, we discuss the A2 division. In this division, the ICT complexity isn‟t fit for 

urgent disease conditions. Our hypotheses state that once disease variety gets higher, 

then involving too many complex devices  can easily lead to costly and tedious 

processes and may confuse patients; therefore, this service category does not fit based 

on our hypotheses. For customization and process complexity categories, the division 

gets two moderate fits, because the process and service items offered in A2 are range 

between high and low, so we mark them as a moderate fit. Overall, cardiovascular 

disease care division (A2) has two service categories that fit fully and two with 

moderate fits; as a result, we calculated the total percentage of fit to be 60%.  

In A3, the device complexity is in the middle and fits moderately according to its 

patient segmentation. From the point of view of value focus, soft attributes are more 

suitable for low disease urgency cases than high, a trend that fits the other three service 
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categories as well. In total, A3 has two service categories that fully fit and three service 

categories that are moderate fits. Overall, the chronic disease care division (A3) gets a 

percentage of fit of 70%. The hospice care division (A4), which is almost the same as 

A1, gets four full fits and one moderate fit, resulting in a total fit of 90%. After a fit 

analysis was done for four cases, we organized our results into the cross-case analytical 

results table presented in Table 5-2. Next, we compared the service performance and 

analysis of fit to the four cases. In Figure 5-2., it shows the fit between patient segment 

and service features can contribute the service performance. 

 

 Urgency/Varity Fit or not Device Complexity 

A1 High/High Fit Low 

A2 High/Low Did not fit High 

A3 Low/High Moderately fit Middle 

A4 Low/Low Moderately fit Middle 

 Urgency Fit or not Hard/Soft 

A1 High Fit Hard 

A2 High Fit Hard 

A3 Low Fit Soft 

A4 Low Fit Soft 

 Urgency/Varity Fit or not Customization 

A1 High/High Fit Low 

A2 High/Low Moderately fit Medium 

A3 Low/High Moderately fit Medium 

A4 Low/Low Fit High 

 Urgency Fit or not Demand/Supply wave 

A1 High Fit High 

A2 High Fit High 

A3 Low Fit Low 

A4 Low Fit Low 

 Urgency/Varity Fit or not Process Complexity 

A1 High/High Fit Simple 

A2 High/Low Moderately Fit Medium 

A3 Low/High Moderately Fit Medium 

A4 Low/Low Fit Complicate 

 

Table 5-1. Analysis results in A1-A4 divisions 
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Division Number of Fits to features Fit score (%) 

A1 5 fits 100 

A2 2 fits, 2 moderately fits, one does not fit 60 

A3 2 fits and 3 moderately fits 70 

A4 4 fits and 1 moderately fits 90 

 

Table 5-2. Analysis result of fit score in A1-A4 divisions 

 

 

Figure 5-2. Cross-analysis of four cases 

A1 A2 A3 A4

Device Complexity

Value Focus

Customization

Supply wave

Process Complexity

Fit 

Moderation 

Not Fit 

Figure 5-1. Analysis result of fit score to five service features in four cases 
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5-2 Finding 

After evaluating the cross-analyses and testing our hypothesis, we will discuss our 

findings by reviewing and comparing the analysis results from the four cases with the 

fit scores and service performance shown in Figure 5-2.  

Finding 1: The fit between service features and patient preference positively 

affects service performance. If we compare the two key indexes of the A1 division in 

detail, we can clearly see that the A1 segment totally fits the five service features and 

also boasts the highest service performance of all four divisions, which indicates that it 

has the lowest rate of case withdraw and highest rate of case completion in the e-Health 

program. 

This result supports our hypothesis proposed by previous chapter in that there was a fit 

between service features and patients‟ preference, both of which led to better quality 

service performance. The A1 division‟s policies, for example, maintain that free and 

minimally complex service is the key to delivering quality service to targeted patients, 

according to their specific preferences.  The next best case was A4 case, which had a 

90% fit and didn‟t have any withdrawn case records. Though the A4 division had the 

second-highest segmentation-service features fit, we still scored its performance to be 

equal to or slightly less than that of A1, due to the fact that the number of cases enrolled 

was smaller in A1 than in the other divisions (only 30 valid patients to be exact). If we 

look at the factor of device complexity in Figure 5-1, A4 gets a moderate fit for device 

complexity because the devices used (e.g. webcams) only facilitate the communication 

between the patient and case manager. “Caring and comfort are the values that we 

promise our patients, not devices.” A4 physician said. From this point of view, the 

service feature and value can be perfectly moderated by A4 patients‟ preference.  

Finding 2: A2 can improve its performance by enhancing the stability of its 

complicated devices. 

A2‟s performance is highly decreased by its unstable, complicated devices. For 

example, an electrocardiogram and hemadynamometer would not help in providing 

fist aid service for to any patient with a sudden heart failure or malady. Worse, the 

intricacy of the operation steps may actually confuse the user, causing them constant 

to make the complications worse, thus prompting a stream of customer complaints 

about the stability and accuracy of devices.  
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Finding 3: A3 can improve its performance by offering more customized 

solutions. 

“Our patients want more available customized services and their needs become 

diverse” A3 physician said. The analysis result shows that A3 has a moderate fit to 

customization category. When we discuss it deeper, our hypothesis to service feature 

of customization is as “patients with a lower degree of disease urgency prefer 

higher-customized service”, and another contrastive assumption is “patients with a 

higher degree of disease variety prefer low-customized service”. Obviously, there is a 

trade off effect existing between the two assumptions. In order to improve 

performance in A3, providing efficient and non-complicated customized services is 

the best-of-both solutions. 

Finding 4: A4 can improve its performance by providing high-quality device. 

“We believe our abundant service contents are well-fulfilled to our patients‟ need” 

commented by A4 case manager.  Indeed, A4 has four full fit scores to service 

categories and also maintain good service performance with no withdrawn case 

records. In the content of device complexity, the direction of less device complexity is 

proper but the quality of device can be enhanced. Webcam is the device used to 

monitor patients‟ disease condition and keep them company, but patients somewhat 

complained quality of picture and connection signal is weak while patient stay at 

remote site. So A4 can enhance service performance by improving the quality of the 

device which is an important channel between case manager and patient. 

5-3 Managerial Implications 

The results shown in Figure 5-2 demonstrate that fits between service features and 

patient segmentation have a positive influence on service performance, which very 

closely matches our original hypothesis. The influence of service features on service 

performance is moderated by patients‟ segmentation. We also found that, in the A2 case, 

patient dissatisfaction was mainly attributed to device drawbacks, such as 

inconvenience and unstable functionality; out of the other features, this was the most 

significant factor influencing service performance. One explanation for this is that 

service features have different impacts on service performance, despite different 

preference priorities. This is one of our future research topics. 

In conclusion, the analysis results support our hypothesis in that a good e-Health 

service design should consider patient differences and preferences; consequently, a 

good service feature fit would generate the best service performance for patients. 
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CHAPTER SIX- CONCLUSION 

6-1 Summary 

Nowadays, e-Health service is becoming a very important issue in aging societies, 

especially since many governments are aiming to provide cost- efficient and high 

quality services to people in need. This research discusses the fit between patient 

preferences and service features. We propose two dimensions of patient segmentation: 

(1) degree of disease urgency, (2) degree of disease variety, and five service features: (1) 

device complexity, (2) value focus, (3) demand wave, (4) process complexity, and (5) 

customization. 

 To test our framework, we proposed research hypotheses regarding four different 

cases undertaken by the e-Health program at the National Taiwan University Hospital 

(NTUH). Our research methodology incorporated a thorough focus group interview 

and a case study at the hospital, conducted from February of 2010 to December of 2010 

to gain general research insights. After collecting and analyzing our data, we found that 

our results closely matched our pervious hypotheses. Therefore, in order to achieve 

maximum performance, e-Health service systems should consider both the service 

features and patient preference simultaneously.  

6-2 Limitations and Implications for Future Research 

After going through the cross-case study research and testing the framework, our 

research showed that good service features that correspond to the patients‟ 

segmentation positively influences  service performance. Thus, the analysis result 

coincides with our original hypotheses. Additionally, we found out that each patient 

segment has a different degree of preference priority in regards to service features. One 

limitation in this research was that we were not able to do an empirical study because 

we couldn‟t acquire any data from the patients‟ point of view, as a result of the privacy 

policies at the hospital. In the future, this will still be a challenge to overcome. 
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Appendix A: Question List for the Focus Group Interview 

 

SECTION 1: Case Background  

 

1. How many case managers and doctors are involved in the service division? 

2. How many patients are involved in service division? 

3. What service options does this division provide to patients? 

4. Can you simply describe the whole service process provided to patient? 

5. How do you select targeted case to this program? 

 

 

SECTION 2: Service Design 

 

1. How many times of caring phone call do you provide to targeted patients? 

2. What kinds of devices are involved to facilitate the service performance in this 

division and do you think more devices need to be involved?  

3. What the key value does this categorized service provide to patients? 

4. Do patients have any different customized need? 

5. What is the characteristic of selected patient? 

 

SECTION 3: The Current e-Health System 

 

1. In your opinion, what is the biggest concern and challenge in this system? 

2. How does this division charge to patients?  
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Appendix B: Interview Contents and Framework Application 

(Chinese) 
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