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摘要 

 

電子健康的創新為人們的健康與福祉，帶來了許多的貢獻，然而在日益發展

的同時，電子健康亦面臨了許多的挑戰，使得普及化非常困難。本研究綜合了相

關的現存文獻，包括了商業模式和服務理論，希望建置出一個服務導向的商業模

式，並以此來支持電子健康服務，使電子健康此項目得以永續經營。本研究所提

出之營運模式架構由五大支柱、十一個組件以及三個越來越具體的決策層次所組

成，以幫助組織針對每一個決策領域做出適當的決策，最後發展出適合的營運模

式另外，本研究的數據與資料來自臺灣最大的醫院之一，國立臺灣大學附設醫

院，希望將本研究框架應用在此，以幫助臺大醫院成功地建置與提供電子健康服

務。總歸出結論，本研究致力於建立一個服務導向的商業模式，並將此研究模型

的方法應用在臺大醫院的電子健康服務，期待研究成果可為國內和世界各地的醫

療保健產業提供新的前景。 

 

關鍵詞：商業模式、服務、電子健康、醫療保健 
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Abstract 

 

Electronic health (e-health) innovations have contributed to the welfare of many, 

but they have also presented several developmental challenges. This study synthesizes 

the extant literature regarding business models and service theories and seeks to de-

velop a business model in the service context that can support e-health services to 

maintain sustainable operations. The business model framework is composed of five 

pillars, eleven components and three increasingly specific levels to help organizations 

make decisions for each decision area to finally capture an appropriate business model. 

In addition, by utilizing data from the National Taiwan University Hospital (NTUH), 

which is one of the largest hospitals in Taiwan, this research framework can be ap-

plied to help NTUH to successfully deploy e-health services. In sum, this study is 

dedicated to establishing a business model for services and applying the business 

model approach to NTUH e-heath, which will contribute to providing new prospects 

for domestic and worldwide e-health. 

 

Key words: Business model, Services, E-health, Healthcare  
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CHAPTER 1 - INTRODUCTION 

 

Electronic health (e-health) has been developed to achieve universal coverage 

and improve the quality of healthcare (Piotti and Macome, 2007). The advancement 

of information and communication technologies (ICT) has provided healthcare insti-

tutions with different ways to deliver service and communicate with the healthcare 

community and end-users. These developments have provided a range of benefits, 

including an improvement in the quality of patient care, increased access to providers, 

and the reduction of unnecessary costs to the public (Karl et al., 2006; Botha, 2010). 

Many developing countries are investing in e-health (Fleming, 2010), and Taiwan is 

also actively developing many pilot projects that aim to support the sustainable opera-

tion of e-health services. There are many challenges to the development of e-health 

services in Taiwan. There are too many industries that involve e-health services, such 

as service providers, platform developers and device providers, to integrate them ef-

fectively within a single commercial operation. Other challenges relate to law, oper-

ating fees, and a delegation of responsibility among stakeholders. Furthermore, most 

of the pilot projects that have been undertaken have had to depend on grants from the 

government or have tended to fail because of financial difficulties. 

A business model can provide solutions to the challenges that are inherent in the 

deployment of e-health innovations (Amit and Zott, 2001; Broens et al., 2007). A 

business model refers to the method by which a firm will achieve profitability and 

create a sustainable competitive advantage over time through an interrelated set of 

decision variables in the areas of venture strategy, configuration, markets and eco-

nomics (Morris et al, 2007). Hence, with a business model approach, Mun et al. (2005) 

researched teleradiology; Barker et al. (2005) analyzed the Arizona Telemedicine 

Program; and Botha (2010) determined sustainable business models for e-health in 

Sub-Saharan Africa. While past research has used business models that were defined 

by the perspective of products, few studies have considered service-oriented business 

models. The business model construct builds upon the value chain concept (Porter, 

1985), which focuses on a set of logistics, activities and operations; therefore, the 

business models perspective has generally focused primarily on the product concept, 

leaving little room for service. Product-concept-based business models, which focus 

on production activities (Morris et al, 2007), do not seem to suit to healthcare institu-

tions that specialize in e-health service through back-end support and front-end deliv-

ery processes. Because of these limitations, service-oriented business models need to 

be developed. 
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The National Taiwan University Hospital (NTUH)
1
 is a top teaching hospital in 

Taiwan, concentrating on medical, teaching, research, service, medical care policies 

and social reforms in Taiwan. As a leader in the healthcare area, NTUH also develops 

new prospects for ICT and innovative e-health services; nevertheless, because of the 

above-described problems, NTUH has encountered difficulties in the successful de-

ployment of e-health services. 

To address the limitations of the traditional business model, a service-oriented 

business model must be developed that can fit into a service organization’s particular 

mode of functioning. Such a model would help healthcare organizations to operate 

more sustainably, and the NTUH would be able to define its own business model that 

would support the permanent offering of e-health services. Consequently, the aim of 

this study is to determine a sustainable business model for NTUH’s e-health services 

and provide a better prospect for healthcare institutes in general. The key objectives of 

this study are (a) to establish a business model in the service context, (b) to apply the 

business model approach to e-health, and (c) to develop a successful business model 

for NTUH’s e-health services.

                                                       
1 http://www.ntuh.gov.tw/en/about/about_us/Prospective.aspx [Accessed on January 11th, 2013] 

http://www.ntuh.gov.tw/en/about/about_us/Prospective.aspx
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CHAPTER 2 - LITERATURE REVIEW 

 

Because of the above-stated problems and needs, a business model for services 

must be established. First, we will establish what a business model is and how to use 

it; then we will introduce questions of service design and determine how to develop a 

business model in the service context. Therefore, our literature review is composed of 

two parts; the first section will address the standard business model, and the second 

section will explore the possibility of developing new designs for a service-oriented 

business model. 

2.1 The business model 

There is no general definition of the term “business model.” Stewart and Zhao 

(2000) describe the business model as “a statement of how a firm makes money and 

sustains its profit stream over time.” Slywotsky (1996) refers to “the totality of how a 

company selects its customers, differentiates its offerings, defines the tasks which 

ones it performs itself or outsources, configures its resources, goes to market, creates 

utility for customers and captures profits.” Morris et al. (2007) propose that “a busi-

ness model is a concise representation of how an interrelated set of decision variables 

in the areas of venture strategy, architecture, and economics are addressed to create a 

sustainable competitive advantage in defined markets.” To summarize, a business 

model can be described as a method by which a firm can determine a successful 

strategy. 

In addition to the definition of a business model, many authors have gone further 

to define of the components that are contained in a business model. Components, also 

referred to as the elements, building blocks, functions or attributes of a business mod-

el, are the individual aspects of a business model that help managers to better under-

stand and describe the make-up and operation of a firm (Osterwalder, 2004). Next, we 

will review some representative business models, study their frameworks, compo-

nents and features, and extract the supporting concepts of these models. 

Timmer (1998) indicates that a business model needs to illustrate the organiza-

tional architecture of issues regarding product, service, and information flows, with a 

description of the various business actors and their roles, the potential benefits for 

these actors as well as the revenue sources, and finally the necessity of providing a 

marketing strategy to accomplish a business mission. 

Chesbrough and Rosenbloom (2002) propose that a business model is composed 

of six main functions. These functions are the value proposition, target markets, in-
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Customer 

Interface 

Fulfillment & Support 

Information & Insight 

Relationship Dynamics 

Pricing Structure 

Core 

Strategy 

Business Mission 

Product/Market Scope 

Basis for Differentiation 

 

Strategic 

Resources 

Core Competencies 

Strategic Assets 

Core Processes 

 

Value 

Network 

Suppliers 

Partners 

Coalitions 

 

Customer Benefits Configuration Company Boundaries 

Efficient / Unique / Fit / Profit Boosters 

ternal value chain structure, cost structure and profit model, value network, and com-

petitive strategy. See Table 1. 

Table 1 Chesbrough and Rosenbloom (2002) business model components 

Function Description 

Value  

proposition 

The first step is to define a potential value proposition, which is “what 

form of products or services should be offered,” or from the customers’ 

viewpoint, “what problems need solving?” 

Target markets 

The definition of the value proposition is based on the idea of a target 

market. Different markets have diverse properties. A firm needs to identi-

fy its target market and develop its value proposition in consideration of 

its customers’ needs. 

Internal value 

chain structure 

A firm must construct a value chain within the firm. This value chain has 

two aims: to create value for its customers and to obtain value. The value 

depends on a balance between customers, suppliers, and competitors. 

Cost structure 

and profit 

model 

A firm should determine which mechanisms to use, such as its customers’ 

method of payment, customer costs, and how to create value that is shared 

between customers, businesses, and suppliers. 

Value network 
This function describes a firm’s position within the value network, in-

cluding the identification of complementors and competitors. 

Competitive 

strategy 

The final function of a business model is to help a firm determine what 

type of competitive strategy it should use. 

Hamel (2000) presents a business model that consists of four main elements, 

which are connected by three “bridges” and divided into different sub-elements. The 

business model illustrates a view of the overall structure of a firm. See Figure 1 and 

Table 2. 

Figure 1 Hamel’s (2000) business model concept 

Table 2 Hamel’s (2000) business model components 

Element Sub-element Description 
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Core  

strategy 

Business mission Captures a firm’s overall goals. 

Product/market 

scope 
Defines a firm’s product/market scope. 

Basis for  

differentiation 

Outlines the qualities of a firm that make it different  

or better than its competitors. 

Strategic  

resources 

Core  

competencies 

Describes a firm’s knowledge base, skills and unique 

capabilities. 

Strategic assets 
Refers to a firm’s key assets, such as infrastructure, 

brands and patents. 

Core processes 
Outlines what a firm actually does to accomplish its 

business. 

Customer  

interface 

Fulfillment & 

support 

Refers to the way in which a firm reaches its cus-

tomers (e.g., channels). 

Information & 

insight 

Defines the knowledge that is collected from and 

used to analyze customer behavior. 

Relationship  

dynamics 

Refers to the interaction between a firm and its cus-

tomers. 

Pricing Structure 
Explains what a firm charges its customers for and 

how it bills them. 

Value  

network 

Suppliers 
Represents a firm’s partners that typically supply the 

critical components for a final product or solution. 

Partners 
Refers to a firm’s partners that its business, reduce 

risk, or acquire resources. 

Coalitions 
Represents the alliances between non-competitors to 

reach a strategic purposes. 

Bridge Description 

Configuration 

The link between a firm’s core strategy and its strate-

gic resources, referring to the unique way in which 

strategic resources are combined to support the core 

strategy. 

Customer benefits 

The connection between a firm’s core strategy and its 

customer interface, defining the benefits that are of-

fered to the customers. 

Company boundaries 

The bridge between a firm’s strategic resources and 

its value network, referring to the decisions that are 

made about a firm’s activities and outsourced activi-

ties. 
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Afuah and Tucci (2001) indicate that a business model should answer some 

questions, including what product or service to offer customers, which customers to 

target, how to price the product or service, who pays for it, what strategies to adopt, 

how to provide the target level of value, and how to sustain a firm’s competitive ad-

vantage. See Table 3. 

Table 3 Afuah and Tucci (2001) business model components 

Component Questions 

Customer  

value 

What can a firm offer customers that is distinctive or better than compet-

itors? 

Scope 
Which customers benefit from a firm’s product or service and what range 

of products or services bring value? 

Pricing How does a firm determine the price of a product or service that it offers? 

Revenue  

source 

Where does a firm’s revenue comes from, what is the amount that cus-

tomers will pay for  a product or service and under what conditions, and 

what are the margins in a given market, and what drives that market? 

Connected  

activities 

What activities does a firm perform to generate value and when, and how 

are those activities are connected? 

Capabilities 

What are a firm’s capabilities, which capability gaps does a firm need to 

fill, and how are these capabilities distinctive or better than those of other 

firms or difficult to imitate? 

Implementation 
How do a firm’s organizational structure, systems, people, and environ-

ment best suit the connected components? 

Sustainability 

How does a firm continue to stay economically viable, how does a firm 

make it difficult for other firms to imitate it, and how does a firm sustain 

its competitive advantage? 

Applegate (2001) presents a business model framework that consists of three 

basic components regarding concept, value and capabilities. Additionally, the com-

ponents contain some second-order conceptions. See Table 4. 

Table 4 Applegate (2001) business model components 

Component Description 

Concept 

Concept refers to products and services offered, market opportunities, a 

strategy to capture dominant market share, an evolutionary business 

strategy, and competitive dynamics. 

Capabilities 

Capabilities are performed within an organization’s structure and culture, 

infrastructure model, operating model, marketing and sales model, man-

agement model, and development model that is built by personnel and 
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partners. 

Value 

Value is generated from a business model, including financial perfor-

mance, benefits returned to stakeholders and to the firm, brand and repu-

tation, and market share. 

Mitchell and Coles (2003) suggest that a business model consists of seven main 

components that give an enterprise the ability to provide products or services to cus-

tomers and end-users. See Table 5. 

Table 5 Mitchell and Coles (2003) business model components 

Component Description 

Who 
All stakeholders that a firm meets and affects (e.g., customers, partners, and 

business actors) 

What 
Product or service offerings, and the advantages and disadvantages of those 

offerings for stakeholders 

When The proper time to affect stakeholders 

Where The places that firm delivers value to and affects 

Why The reasons for stakeholder participation in a firm’s business 

How The way in which a firm provides value 

How much The prices and all of the costs that customers spend for products or services 

Osterwalder et al. (2005) developed a business model framework that is com-

posed of nine building blocks; based on their properties, these components can be 

classified into four pillars. See Figure 2 and Table 6. As opposed to other models, Os-

terwalder et al.’s business model emphasizes that links among the components and the 

properties of the components. 

Figure 2 Osterwalder et al. (2005) business model canvas 

Table 6 Osterwalder et al. (2005) business model components 

Finance 

Offer Infrastructure Customer 

Value 

Proposition 

Customer 

Segments 

Customer 

Relationships 

Channels 
Key 

Resources 

Key 

Activities 

Key 

Partners 

Revenue 

Streams 

Cost 

Structures 
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Pillar Description 

Offering 
The value propositions, described as a bundle of 

products or services that a firm offers to its customers 

Customer 

Identifies who purchases products or services from a 

firm, how the products/services are delivered, and 

how relationships can be built with them 

Infrastructure 

How a firm employs its resources to perform activi-

ties, and with whom a firm cooperates to bring value 

to its business model 

Finance 

The costs that result from the other components and 

revenues that are generated through customers to 

sustain a firm’s business model. 

Pillar Component Description 

Offer 
Value  

proposition 

An overall view of a bundle of products or services 

that a firm offers to solve its customer problems and 

to satisfy customer needs. 

Customer 

Customer  

segments 

Defines one or more of several customer segments to 

whom the firm wants to offer value propositions. 

Channels  
A means of communicating with and reaching cus-

tomers to deliver value propositions. 

Customer  

relationships 

Describes the type of links that a firm establishes and 

maintains with customer segments. 

Infrastructure 

Key activities  
Describes the arrangement of activities that a firm 

must perform to make its business model work. 

Key resources 

Refers to the assets that are required to offer and de-

liver other components by executing certain activities 

to create value for customers. 

Partner network 

A cooperative relationship between two or more 

firms that outsource certain activities or acquire cer-

tain resources. 

Finance 

Cost structure 
The representation in currency of all of the methods 

that are employed in a business model. 

Revenue streams 

Refers to a variety of revenue flows that are generat-

ed from customer segments to whom a firm offers 

value. 

Michael et al. (2005) introduce a six-component framework for characterizing a 

business model. These components are applied at three different levels. The business 
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model introduces three levels that reflect the different managerial purposes of a model; 

different decisions are made at each level. See Table 7. 

Table 7 Michael et al.(2005) business model components 

Component Description 

Offering How do we create value? 

Market Who do we create value for? 

Internal capability What is our source of competence? 

Competitive strategy How do we competitively position ourselves? 

Economic How do we make money? 

Personal/investor What are our time, scope, and size ambitions? 

Level Description 

Foundation level Defining generic decisions to identify the universal business models 

Proprietary level Creating unique combinations to gain marketplace advantage 

Rules level Establishing guiding principles to execute the business models 

After reviewing the extant literature, we conclude that these business model 

components, according to their similar natures, can be divided into eleven categories, 

including an organization, customers, service proposition, relationships, channels, re-

sources, activities, partners, finance, customer value, and benefits (see Table 8). From 

the classifications, we can determine what general components form a business model. 

In addition, we adopt the concept of pillars, which are the basis of a business model 

and contain the essential issues that a firm needs to address (Osterwalder et al., 2005) 

as well as three increasingly specific levels of decision making, which can help a firm 

to make a series of decisions to fulfill its business model (Michael et al., 2005). A 

general and integrative business model framework is presented. 
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Table 8 The classification of business model components 

Source Components 

category organization  customers 
service 

proposition 
relationships channels resources activities partners finance customer value benefits 

Timmers 

(1998) 
    

marketing 

strategy 

product/service/information 

flow architecture 

business actors 

& roles 

revenue 

sources 
 

actor  

benefits 

Chesbrough 

&Rosenbaum 

(2002) 

competitive 

strategy 

target  

markets 

value  

proposition 
  

internal value chain  

structure 

value  

network 

cost structure 

and  

profit model 

  

Hamel (2000) 

business mission;

 basic for 

differentiation 

market scope product scope 
relationship 

dynamics 

information & 

insight;  

fulfillment & 

support 

strategic  

assets; core 

competencies 

core  

processes 

suppliers; 

partners; coali-

tions 

pricing  

structure 
  

Afuah & 

Tucci (2001) 
sustainability market scope 

product/ 

service scope 
  capabilities 

implementation; 

connected ac-

tivities 

 
price;  

revenue 
customer value  

Applegate 

(2001) 

organization 

structure & 

culture,  

evolutionary 

business strategy;

 competitive 

dynamics 

market  

opportunities 

products and 

services  

offered 

 
marketing and 

sales model 
people 

infrastructure, 

operating, 

management, 

development 

model 

partners 
financial per-

formance 
 

market share; 

benefits  

returned to 

stakeholders 

and the firm;  

brand and  

reputation 

Mitchell & 

Coles(2003) 
why, when who what  how, where   who how much  what 

Osterwalder 

et al. (2005) 
 

customer  

segments 

value  

proposition 

customer  

relationships 
channels 

key  

resources 

key  

activities 

partner  

network 

cost  

structure;  

revenue 

streams 

  

Michael et 

al.(2005) 

personal/  

investor,  

competitive 

strategy 

market offering   
internal  

capability 
  economic   
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2.2 Service design 

To shape a business model in the service context, using a general business model 

as a foundation, we can determine how to design a service-oriented business model. 

Service design is an important issue because it helps a service organization to move 

from a strategic to an operational level (Roth and Menor, 2003). Additionally, 

Ponsignon et al. (2007) suggest analyzing and designing service systems from a pro-

cess-centric perspective. On the other hand, Shostack (1982; 1984; 1987) indicates 

that it is necessary for service design to integrate the customer’s viewpoint into a 

model. Based on the above-described context, we will consider service design from 

the perspectives of strategy, process and customers. Therefore, in the following sec-

tion, we will review the service strategy triad that is based on strategic concepts, a 

service process that focuses on process-thinking, and a service encounter that includes 

the perspective of customer experience. 

2.2.1. Service strategy triad 

To address the design, the delivery, and the evaluation of services as well as 

transposing a company’s strategy to an operational level, Roth and Menor (2003) 

present a service strategy triad. The triad consists of target markets, service concepts, 

and a service delivery system, which shows an integrated way to consider service de-

sign (see Figure 3). The service strategy triad is valuable because it helps a service 

organization to implement the strategy of the service design. 

Figure 3 Roth and Menor (2003) the service strategy triad 

The three elements can be explained as follows:  

 Target Market: Identifying a firm’s target market and satisfying its needs 

and expectations is of great importance for service design (Goldstein et al., 

2002; Gouillart and Sturdivant, 1994; Roth and Menor, 2003). For service 

Target Market 

Who are the right  

customers? 

Service Delivery  

System Design Choices 

How will services be 

delivered? 

Service Encounter 

What happens when 

services and customers 

meet and interact? 

Service Concept 

What is the service or 

product bundle offered? 
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companies, creating a service that matches or exceeds customer expecta-

tions is the overarching purpose of the design activity (Slack et al., 2004). 

Additionally, some researchers suggest that service providers can segment 

their customers into groups that are based on their characteristics so they 

can serve them in personal ways (Pine and Gilmore, 1999; Sampson and 

Froehle 2006). On one hand, a firm should promote customer satisfaction 

(Dabholkar and Overby, 2005), maintain customer retention (Cronin and 

Taylor, 1992), and obtain loyal customers (Reichheld and Sasser, 1990). On 

the other hand, a firm needs to acquire new customers (Brown, 2000; Hart 

et al., 1990). By designing its service model properly, a firm can ensure that 

both its service outcome and its process of service delivery are perceived as 

being of good quality by customers and consequently maintain a competi-

tive edge in the marketplace (Mohr and Bitner, 1995; Shostack, 1984; Ver-

ma et al., 2002). 

 Service Concept: A service can be defined as an outcome, the what, and, as 

a process, the how (Ponsignon et al., 2007). The service concept represents 

the outcome, which refers to that which is received by customers (Lovelock 

and Wirtz, 2004). A description of a service can contain a portfolio of core 

and supporting elements, its features as well as benefits and the value it 

provides for customers (Roth and Menor, 2003; Heskett, 1987; Scheuing 

and Johnson, 1989). It can be tangible or intangible (Goldstein et al., 2002). 

A service concept is also known as a service offering, service package, and 

service or product bundle (Roth and Menor, 2003). Before developing a 

service outcome, a firm should first decide on its marketing orientation 

(Cook et al., 1999), which is a critical factor for success. 

 Service Delivery System: In terms of service, a service delivery system can 

be defined as a process that emphasizes how the service outcome is received 

by a customer (Ponsignon et al., 2007; Goldstein et al., 2002). A service de-

livery system should be seen from a holistic perspective, as a whole busi-

ness process in a service context (Ponsignon et al., 2007). The service de-

livery system consists of multiple, interdependent service processes (John-

ston and Clark, 2001) and constitutes a hierarchically organized process ar-

chitecture (Ponsignon et al., 2007) that involves people, technology, facili-

ties, layout, and processes (Heskett,1987) and thereby generates a service 

outcome. A service delivery system connects a service strategy with its ex-

ecution and the customers’ perceived value in their service encounters 

(Ponsignon et al., 2007). 
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2.2.2. Service process 

In Gummesson’s (1994) opinion, process-thinking is at the core of service deliv-

ery. Ponsignon et al. (2007) consider that a holistic view of service delivery processes 

can help in the design of service systems and that a systems-approach is advised for 

combining sub-processes to form a core business process as a service system, which is 

also part of a wider system in the organization. A service delivery system, as a whole 

business process in a service context, is therefore proposed to account for the 

end-to-end nature of service processes, to transcend functional boundaries and to rec-

ognize the process architecture that is inherent in service systems (Ponsignon et al., 

2007). 

With regard to service process design, a service blueprint has gained widespread 

support (Kim and Kim, 2001; Lynch and Cross, 1995; Shieff and Brodie, 1995). A 

service blueprint is an enhanced flowchart that depicts all of the steps, flows, and 

roles of a service company’s employees, customers and the organizations that are in-

volved as well as all of the interactions that occur in the process of service delivery 

(Zeithaml et al., 2006). The advantage of a service blueprint is that it emphasizes the 

relationships between processes instead of focusing on specific, isolated elements 

(Shostack, 1987). 

A service process plays the role of ‘delivery’ to ensure that the expected service 

outcome is received by the customer (Goldstein et al., 2002) and leaves the customer 

either satisfied or dissatisfied with the service experience (Mayer et al., 2003). In the 

service process, the service organization produces and delivers the service to custom-

ers through a sequence of activities and steps and through the flows and interactions 

between those activities and resources (Slack et al., 2004). 

From a concept that is rooted in customer contact theory, a service process can 

be broken down into the front-office and the back-office (Ponsignon et al., 2007). The 

front-office or the front-end of the delivery process, where the customers are, involves 

service operations management, while the back-office or the back-end, where pro-

cesses are executed without directly involving the customers, focuses on using manu-

facturing techniques and concepts (Sampson and Froehle 2006; McLaughlin et al., 

1991; Chase, 1978). The main purpose of establishing these two sections is to distin-

guish the differences and links between customer experiences in the front-end as well 

as the activities and related supporting processes in the back-end. 

2.2.3. Service encounter 

A service encounter occurs between a service provider and a customer in a ser-
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vice delivery system. Through service encounters, service providers contact their 

customers, meet their needs and expectations, and create service experiences for them. 

Bateson (1985) views the service encounter as a triad that is formed by the interacting 

interests of a service organization, its contact personnel, and a customer. It is mutually 

beneficial for the three parties to work together to create an efficient service and to 

achieve a service experience that is perceived by customers as positive (Elnaghi et al., 

2008; Cook et al., 2002) (see Figure 4). 

Figure 4 Bateson (1985) the service encounter triad 

The service encounter triad displays the relationships between the three parties 

and can suggest if there are sources of conflict (Fitzsimmons and Fitzsimmons, 2001). 

As a result, services need to be approached in an integrated way: an organization’s 

system, employee competencies, behavior and feelings, and customers’ needs and 

preferences should all balanced; a service organization requires efficiency to remain 

economically viable; contact personnel need to be flexible and empowered to make 

decisions; customers need to receive satisfactory and effective service (van Looy et al., 

1998; Fitzsimmons and Fitzsimmons, 2001). The three elements can be explained as 

follows: 

 Service Organization: A service organization takes control over service 

processes and better manages customer encounters (Elnaghi et al., 2008). A 

service firm establishes its culture and physical surroundings to support the 

service encounter and to encourage their employees to focus on delivering 

exceptional service (Fitzsimmons and Fitzsimmons, 2001). Based on the 

above-described context, we identify that a service organization involves: (a) 

culture, which is a system of orientations that are shared by an organiza-

tion’s members and that can be distinguished from those of other organiza-

tions (Hoy et al., 1991) and (b) empowerment, which enables contact per-

sonnel to be motivated, competent, committed, and well-trained to make 

decisions; a successful service organization invests in its contact personnel 

by supporting them through technology, considering their recruitment and 

Service 

Organization 

Contact 

Personnel 
Customer 

Perceived 

Control 

Efficiency 

versus 

Autonomy 

Efficiency 

versus 

Satisfaction 
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training and to link compensation to their performance (Fitzsimmons and 

Fitzsimmons, 2001). 

 Contact Personnel: The importance of contact personnel and other employ-

ees cannot be underestimated in any successful service organizations, and 

managers should be concerned with the quality of the organization’s climate 

and culture (Elnaghi et al., 2008). Contact personnel are on the front line of 

the service process by meeting and interacting with customers. Hence, a 

service firm should focus its resources on selecting and training its contact 

personnel (Fitzsimmons and Fitzsimmons, 2001). 

 Customer: Each interaction between a service provider and its customers is 

crucial (Carlzon, 1987). It is a chance to influence the customer’s percep-

tions of service quality (Fitzsimmons and Fitzsimmons, 2001), and it is im-

perative to consider customer perceptions when designing a service en-

counter (Chase and Dasu, 2001). Customers participate in the service deliv-

ery process and play a part in coproduction (Solomon et al., 1985). As a 

partial employee, customers experience service operations through service 

encounters with contact personnel (Dean, 2004). They have to learn the ap-

propriate behaviors for the situation, follow a script that has been defined by 

the organization and experience the benefits that are inherent in the particu-

lar design of the service that is being offered (Fitzsimmons and Fitzsim-

mons, 2001; Solomon et al., 1985). 

In conclusion, a service organization offers customers services through a series 

of service processes that can be divided into the organization’s back-end and the 

front-end. The back-end of the service process is designed to support services that are 

offered by the front-end, and the front-end is engaged in the process of delivering ser-

vices to customers. Furthermore, the delivery process contains service encounter and 

service delivery. Service delivery is the way in which services are received by cus-

tomers, and on the basis of service delivery, a service provider is able to establish ser-

vice encounters with each customer segment. An important issue in the service en-

counter is how the three parties, including an organization, its contact personnel and 

customers, work together to create service experiences. From this issue, we also rec-

ognize the importance of organization and empowerment. The organization represents 

a distinctive identity and guides the development of the business model, and empow-

erment describes how to empower personnel to support and offer services. From this 

issue, we also recognize the importance of organization. The organization represents a 

distinctive identity and guides the development of the business model.
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CHAPTER 3 - RESEARCH FRAMEWORK 

 

A good business model should be simple but comprehensive (Mitchell and Coles, 

2003), and it should describe the rationale of how a firm creates, delivers and captures 

values (Osterwalder et al., 2005). We have conducted a comprehensive review in the 

area of business model components and derived eleven general components from the 

extant literature to form an integrative business model (See Table 8). Additionally, we 

have integrated the service concept into the business model, including the service 

strategy triad, service process, and service encounter. Further, the pillars offer a rough 

categorization of the components based on their characteristics to provide a rudimen-

tary description of the business model (Osterwalder et al., 2005). 

In conclusion, for the construction of a business model in the service context, we 

propose a framework that illustrates a general and integrative business model and 

contains service perspectives. The business model framework is composed of five 

pillars and eleven components (see Figure 5). Our model conveys what a firm should 

consider, do and obtain when preparing a business blueprint. The details regarding the 

pillars and components of the business model are discussed in the section 3.1 and 3.2 

Figure 5 The business model framework 
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It is also important for a framework to be applicable to firms in general and ca-

pable of satisfying the needs of an individual firm (Mitchell and Coles, 2003). As a 

result, we adopt the three increasingly specific levels to help firms make decisions for 

each component that represents a basic decision area (see Figure 6). We will introduce 

the three levels in section 3.3.  

Figure 6 Three levels of decision making 

3.1 The five pillars 

We have been influenced by business model ontology (Osterwalder, 2004) and 

the literature on service process, and we consider that a business model is built on the 

basis of five pillars, which include the five essential issues that a firm has to address. 

First, a service organization needs to identify its position in the context of its sur-

roundings. Next, a service organization should be concerned about what services it 

offers, how to deliver its services in the front-end, and what type of support should be 

offered to improve service in the back-end. The last issue addresses a firm’s value for 

its customers. The five pillars are as follows: 

 Service Position 

Service position is on the top of a business model and plays an important 

role in shaping services’ overall direction. It is the most basic consideration 

when a firm develops its business model. The discussions in this area in-

clude issues of organization and customer segments. 

 Service Offering 

A service offering is a service package, more specifically, it is a bundle of 

products and services that a firm offers to its markets. 

 Delivery Process (Front-end) 

Delivery process is the front-end of a firm’s service processes and is de-

scribed as being “where the customers are.” A firm that is devoted to deliv-

ering services and creating service experiences for its customers focuses on 

delivery process. In the delivery process, a firm should identify how to de-

liver services to them and how to interact with and satisfy them. 

 Supporting Process (Back-end) 
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Value 

Service Offering 

Service Position 

Back end 

Supporting Process 

Front end 

Delivery Process 

A supporting process is the back-end of service process and is defined as 

“where processes that do not directly involve customers are carried out.” A 

firm configures its business activities that are associated with offering ser-

vices through supporting processes. In the supporting process, a firm con-

siders what resources are needed, what activities are performed, and with 

whom they need to cooperate to bring value to its business model. 

 Value 

To achieve a business model’s sustainability, a firm obtains financial value 

to sustain its business, it creates customer value to retain them, and it ob-

tains operating value to sustain its business. 

Mitchell and Coles (2003) conclude that, from a hierarchy perspective, a busi-

ness model conveys more comprehensive concepts from the economic to the opera-

tional to the strategic levels. In our business model, each pillar emphasizes hierar-

chical perspectives. Value, at the foundation of a business model, represents the eco-

nomic level, which concerns the value generation that is required to sustain the busi-

ness. The middle of the business model includes the supporting process, service of-

fering and delivery process, which refers to the operational level. On this level, the 

focus is on creating and delivering value. Service position is at the top of the business 

model, and it represents a firm’s strategy to shape its overall direction (see Figure 7). 

 

Figure 7 The pillars on hierarchical perspectives 

Moreover, in Osterwalder’s (2004) opinion, the pillars are a rough categorization, 

and the interrelated components are the core of the business model. Therefore, we will 

introduce the eleven components in the next section. 

3.2 The eleven components as decision areas 

As mentioned above, components are the core of a business model. Each one of 

them is viewed as a decision area, but there are interrelated relationships among them. 

There are components that correspond to each pillar: the service position includes or-

ganization and customer segments; the delivery process contains service delivery and 
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service encounter; service offering represents service proposition; the supporting pro-

cess comprises key resources, key activities and key partners; and, finally, value con-

sists of financial, customer and operating values. Therefore, the eleven components in 

our business model are as follows: 

 Organization 

Organization describes a firm’s structure, systems, environment, culture, 

missions, objectives, goals, differentiation, advantages, strategies, chal-

lenges and problems, which is a decision area for a firm. An organizational 

structure, its systems, and environment create the best fit for its connected 

components (Afuah and Tucci, 2001). Culture involves the shared orienta-

tions that hold a firm together and give it a distinctive identity that distin-

guishes it from others (Hoy et al., 1991; Mintzberg, 1989). A business mis-

sion captures a firm’s vision from an overall viewpoint (Hamel, 2001). In 

addition, the time, scope and size of a firm’s investment also need to be ad-

dressed (Michael et al., 2005), including a firm’s objectives, long-term, me-

dium-term and short-term goals. Strategy helps a firm to position itself in 

the industry and to distinguish itself from its competitors. It is defined as the 

way in which a firm forms methods of sustaining its competitive advantage 

(Afuah and Tucci, 2001). A firm retains its advantageous position by com-

peting differently or better than other firms (Hamel, 2001) and strives to 

maintain its advantages with evolutionary business strategies (Applegate, 

2001). Moreover, a firm also should consider challenges and problems fac-

ing the development of services. 

 Customer Segments 

Before developing a service proposition, identifying the right market for a 

firm is of great importance. Different markets have diverse characteristics, 

and therefore a firm should segment its customers and provide appropriate 

services for each segment (Chesbrough and Rosenbaum, 2002). Addition-

ally, after gaining an understanding of who its target markets are, a firm’s 

purpose is to match or exceed the market’s needs and expectations (Slack et 

al., 2004), to manage customer retention, and to acquire new customers. 

The question of how to satisfy customers is addressed in the service en-

counter description below. 

 Service Proposition 

After it has determined its market’s demands, a firm develops service prop-

ositions to satisfy its customers’ expectations. From the customers’ view-

point, a service proposition emphasizes the services that an organization can 
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offer to solve their problems and match their needs (Chesbrough and Ros-

enbaum, 2002). The service proposition is considered to be service package, 

a bundle of services or products, service offerings, or service outcomes 

(Roth and Menor, 2003; Lovelock and Wirtz, 2004). 

 Service Encounter 

A service provider contacts and interacts with its customers, matches their 

needs and expectations, and creates excellent experiences for them in the 

service encounter. The service encounter plays a critical role in the deliver-

ing process because it balances the relationships among a service organiza-

tion, its contact personnel and its customers. To ensure that services are 

positively perceived by customers, an organization is responsible for taking 

control over the service encounter (Elnaghi et al., 2008); contact personnel, 

in the front line of the service process, are dedicated to meeting customers’ 

needs (Fitzsimmons and Fitzsimmons, 2001); customers, who also partici-

pate in the service coproduction, must interact with contact personnel, and 

follow a script that is defined by the organization (Fitzsimmons and Fitz-

simmons, 2001; Solomon et al.,1985). 

 Service Delivery 

A service organization offers customer service through the service delivery 

system. Service delivery refers to “how” and “where” service delivery and 

affects stakeholders (Mitchell and Coles, 2003). It is a means of reaching 

customers to deliver services, including the process of awareness, evalua-

tion, contact, delivery, and after services (Osterwalder et al., 2005). In addi-

tion, through the execution of service delivery, an organization is capable of 

collecting information from customers and analyzing customer behavior 

(Hamel, 2001) as well as establishing service encounters with its customers. 

 Key Resources 

A firm requires key resources to support the deployment of other compo-

nents and use them to execute certain activities to create value for its cus-

tomers (Osterwalder et al., 2005). Resources, which can be tangible and in-

tangible, include two categories: assets and competencies. Assets refer to 

certain basic or strategic resources, such as infrastructure, technology, 

brands and patents (Hamel, 2001). Competencies refer to a firm’s capabili-

ties that are distinctive or better than those of other firms, such as 

knowledge or unique skills (Afuah and Tucci, 2001). Resources have four 

type, containing physical, intellectual, human and financial resources (Os-

terwalder et al., 2005). 
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 Key Activities 

A service organization needs to perform a number of key activities to sup-

port the services that it offers. The service organization’s management and 

operating of activities make its entire business model work (Osterwalder et 

al., 2005). This decision area concerns those activities in which a firm actu-

ally engages and how the firm connects the activities to accomplish its 

business aims (Hamel, 2001; Afuah and Tucci, 2001). According the past 

literatures, activities contain production (or operating systems), platform 

and network, R&D (or technology, creative or innovative capability, intel-

lectual), problem solving (or offering service), selling (or marketing, pack-

aging), information management and mining, financial transactions and ar-

bitrage, supply chain management, networking and resource leveraging, re-

cruitment and training, etc. 

 Key Partners 

Cooperating with key partners completes the part of a business model that a 

firm lacks or in which it demonstrates deficiencies. The cooperative rela-

tionship among firms is built up due to certain activities that are outsourced 

or based on certain resources that have been acquired outside of the firm 

(Osterwalder et al., 2005). Consequently, a description of a firm’s various 

business partners and their roles is necessary (Timmers, 1998). Suppliers 

supply a firm’s critical complements; partners optimize a firm’s business, 

reduce risk, or acquire resources; alliances between non-competitors can 

help a firm to fulfill certain strategic purposes (Hamel, 2000). 

 Financial Value 

Financial value comes from the balance between a revenue model and cost 

structure. It is an economic decision area, which focuses on how much a 

firm earns. The revenue model explains a variety of revenue flows that are 

generated from a firm’s customers (Osterwalder et al., 2005). Cost structure 

represents a firm’s expenses for the services that are included in its business 

model (Mitchell and Coles, 2003). Consequently, a firm should decide on 

its mechanisms, such as how much customers need to pay, the level of mar-

gins in each of its markets, and how to generate a system of profit between 

customers, businesses, and partners (Chesbrough and Rosenbaum, 2002). 

 Customer Value 

When providing customers with services in use or after use, a firm delivers 

value to its customers and helps them in various ways, a process that is de-

fined as customer value. We consider customer value to be either tangible 
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or intangible. Quality is tangible because it can be measured, such as a cus-

tomers’ physical fitness. Satisfaction is intangible, and it is used to judge 

whether customers are satisfied with services. As a result, customer value, 

including quality and satisfaction, is important because it can assist a firm in 

measuring customer acceptance and the benefits that it provides for its cus-

tomers. 

 Operating Value 

When developing a business model, operating value is generated from prac-

ticing experiences or business benefits to help a firm and its stakeholders. 

For example, a firm can cultivate its management performance to decrease 

time cost or to reduce mistakes. In Applegate (2001)’s opinion, in addition 

to increasing the market share, offering markets services also help a firm 

and its stakeholders to develop brands, reputation and benefits. It can be 

viewed form the perspectives of management and personnel. 

In conclusion, our business model framework is composed of five pillars and 

eleven components. Here is the overview of the business model. See Table 9. 

Table 9 The five pillars and eleven components 

Component Definition 

Service Position 

Organization 

Organization represents a distinctive identity and holds the employees to-

gether. It describes the structure, systems, environment, culture, missions, 

objectives, goals, differentiation, advantages, strategies, challenges and 

problems. 

Customer Segments 
Customer segments are served in different ways by identifying their di-

verse characteristics and needs. 

Service Offering 

Service Proposition 
Service proposition is what services a firm provides for customers to 

match their needs. 

Front End- Delivery Process 

Service Encounter  

Service encounter takes place when services and customers meet and in-

teract. It describes relationships among the organization, contact person-

nel and customers. 

Service Delivery 
Service delivery is a means of how a firm delivers services to customers, 

containing awareness, evaluation, contact, delivery, and after services. 

Back End- Supporting Process 
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Key Resources 

Key resources are what resources a firm requires to support other compo-

nents and offer services, containing physical, intellectual, human and fi-

nancial resources. 

Key Activities 

Key activities refer to what a firm actually performs to make the business 

model work, including production, platform or network, R&D, problem 

solving, selling, information management, financial transactions, supply 

chain management, networking and resource leveraging, recruitment and 

training, etc. 

Key Partners 
Key partners are the cooperative firms which acquire some resources or 

outsource some activities. 

Value 

Financial Value 
Financial value generates from the balance between revenues from cus-

tomers as well as costs from other components. 

Customer Value 
Customer value is defined as what value customers gain from the service 

in use or after use, including satisfaction and quality. 

Operating Value 

Operating value comes from the process of practicing the business model, 

and it brings benefits to a firm and stakeholders. It can be viewed form the 

perspectives of management and personnel. 

3.3 The three levels of decision making 

We adopt the three levels of decision making, which is proposed by Mitchell and 

Coles (2003). The three levels include the foundation, proprietary, and rules levels. 

These levels reflect a firm’s increasingly specific managerial purposes. Three levels 

not only ensure general decisions in the industry, but they also can support the devel-

opment of distinctive decisions that fit a firm’s individual characteristics. 

Accordingly, we present our whole business model framework, which combines 

three levels of decision making with eleven components. At each level, eleven com-

ponents, as basic decision areas, will be considered. Finally, through a process of de-

cision making, an organization will define its own business model. The details of the 

three levels are explained as follows: 

 Foundation Level 

At the first level, a service organization should make general decisions in 

the industry. These types of decisions can be made by answering some basic 

questions or addressing certain generic decisions that must be made by all 

organizations, such as what type of business they plan to conduct. The 

foundation level tries to find universal models as well as general compari-
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sons across firms. We address some basic questions to provide references 

for each component. See Table 10. 

Table 10 The basic questions in the foundation level 

Component Consideration 

Organization 

 What are a firm’s structure, environment, culture, and mission? 

 What characteristics does a firm have? 

 What does a firm focus on most? 

 How is a firm different from its competitors? 

 What advantages does a firm have? 

 Which of a firm’s advantages are the most important? 

 What are a firm’s strategies? 

 How costly are these strategies? 

 What value do these strategies bring? 

Customer Segments 
 Who do a firm provides services for? 

 Who are a firm’s most important customer segments? 

Service Proposition 

 What problems does a firm solve for customers?  

 What needs does a firm satisfy for customers? 

 What services does a firm deliver to customers? 

 What services does a firm offer to each customer segment? 

Service Encounter 

 What type of service encounter is ideal for customer segments? 

 Which services have an established firm? 

 How costly are these service encounters? 

 How to integrate them with the rest of the business model?  

 What should a firm do in a service encounter? 

 Who are the contact personnel? 

 Who are the most important contact personnel in the service? 

 What should contact personnel do in the service encounter? 

 What should customers do in the service encounter? 

Service Delivery 

 Through which service delivery do customers want to be reached? 

 How does a firm currently reach its customers? 

 What are the best modes by which to reach customers? 

 Which of these modes are most cost-efficient? 

 How to integrate service deliveries? 

 How to integrate service deliveries with customer routines? 

Key Resources 
 What resources do other components require? 

 Which component is the most important? 

Key Activities 
 What activities do other components require? 

 Which of those activities is most important? 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

25 

 

 How to invest in employees? 

 How to use IT to enable employees? 

 What elements are critical for recruitment and training? 

 How much to pay for performance? 

 What abilities or knowledge should employees have?  

 Which abilities or knowledge are the most important? 

Key Partners 

 Who are our key partners? 

 What resources does a firm acquire from partners? 

 Which activities do partners perform? 

Financial Value 

 For what service propositions are customers willing to pay? 

 For what services do customers currently pay? 

 How are customers currently paying? 

 How would customers prefer to pay? 

 How much does each revenue stream contribute to overall revenues? 

 What are the most important costs that are inherent in our business 

model components? 

Customer Value 

 What types of satisfaction and quality do a firm’s services provide 

for its customers? 

 How to evaluate customer satisfaction and quality of experience of a 

firm’s services? 

 What is the most important aspect of service that is provided to a 

firm’s customers? 

Operating Value 
 What operating value can a firm receive? 

 Which type of operating value is most important? 

 Proprietary Level 

At the second level, a service organization hopes to reach its marketplace 

advantage by developing unique combinations among decision areas. In 

each of the eleven decision areas, by discerning what can make a firm dif-

ferent or superior, a firm can determine its market position. The proprietary 

level mandates that a firm needs to customize its own business model. 

 Rules Level 

At the last level, a service organization is supposed to establish specific 

guidelines and methods of execution to allow its business model to run. 

Some disciplines, regulations, operations, execution, guidelines or manuals 

should be drawn up to provide regulations of range, limits, or indicators. 

The rules level plays a role in guiding a firm’s principles and leading to the 

execution of decisions that are made at the foundation and proprietary levels.
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CHAPTER 4 - THE PROCESS OF ANALYSIS 

 

The business model framework consists of five base pillars, eleven components 

considered to be decision areas, and three increasing levels of decision making. By 

adopting this framework, we hope to help NTUH successfully deploy e-health ser-

vices. We use the case study methodology for our two-part research framework. The 

first part takes place on the foundation level to identify general decisions about 

e-health services in the healthcare industry. In this part, we search for related repre-

sentative cases of e-health services in Taiwan and analyze their common properties 

and distinguishing features. The second part includes the proprietary and rules level 

that helped develop competitive NTUH e-health services. In this part, we determine 

the advantages and differences of NTUH and then propose some feasible ideas for 

e-health services that present a good fit for NTUH. Then, we evaluate these ideas 

through interviews, questionnaires, analysis and reports. After making a series of de-

cisions, the business model for NTUH e-health services will be drawn up. See Figure 

8. 

Figure 8 The research roadmap 

4.1 Case background: NTUH e-health services 

NTUH is a top teaching hospital, and it is well known not only domestically but 

Business model framework 

Five pillars and eleven components  

Three levels of decision making 

The business model for  

NTUH e-health services 

Industry analysis 

Search for related representative cases of 

e-health services and analyze them 

Foundation level 

Define general decisions of e-health services in 

the healthcare industry 

Case analysis: NTUH e-health services 

Collect data from NTUH and determine its 

advantages and differences 

Proprietary and rules level 

Evaluate the feasibility of unique decisions 

through interviews, questionnaires and reports 
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also internationally. It focuses on teaching, research, educational systems, diagnostic 

and treatment techniques, as well as innovative research and development. NTUH 

contributes to the development of medical treatment and plays a leading role in the 

healthcare industry. E-health service is an emerging and important area in the medical 

field, and it also attracts the investment of healthcare organizations. NTUH always 

pursues innovation and advancement to promote human health, and it consequently 

has sought to develop e-health services. 

NTUH is currently developing a project in hopes of developing a sustainable 

e-health services operation. The project seeks to construct a continuous, integrated 

personalized healthcare platform. Through the platform, each patient acquires e-health 

services at home, obtains immediate and continual care and consultation from case 

managers, and receives medical care and treatment in case of emergency situations. In 

addition, the mobile platform allows patients to receive e-health services regardless of 

time and location (see Figure 9). The goal of the project is to improve patients’ physi-

ological condition and their quality of life, to promote favorable medical outcomes for 

NTUH, to help people lead healthy lives and to demonstrate a successful case for the 

healthcare industry in Taiwan. 

 
Figure 9 The Continuous, Integrated Personalized Healthcare Platform framework 

4.2 Data collection 

We collected data from interviews, questionnaires, related extant literature, in-

dustry reports, final reports of pilot projects, and newspaper and magazine reports. 

The first part of the study is to execute an industry analysis through searching for 
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related representative cases of e-health services in Taiwan and to analyze their com-

mon properties and distinguishing features: 

 Case Study 

We choose the following cases to conduct an industry analysis: National 

Taiwan University Hospital (NTUH) Telehealth Center, Changhua Chris-

tian Hospital (CCH) Long Distance Health Management Center, Far East-

ern Memorial Hospital (FEMH) and Far Eastone Telecommunications 

(FET), Cheng Hsin General Hospital (CHGH) Telecare Services Center and 

Min-Sheng Healthcare (see Table 11). 

Table 11 The case study list 

Case Description 

NTUH Telehealth Center
2
 

The center offers a personalized Telehealth platform and 

services enabling patients to receive care at home. It targets 

patients with chronic or cardiovascular disease or people who 

want to become healthier. 

CCH Long Distance Health 

Management Center
34

 

It is the leading hospital for diabetes care in Taiwan. It focuses 

on offering diabetes care and management for individual 

users, communities, and institutions. 

FEMH and FET 880 Mobile 

Care Services
5
 

It targets cardiovascular disease patients and offers mobile 

care services on the basis of the medical advantage of FEMH 

and the telecommunication services platform of FET. 

CHGH Telecare Services 

Center
6
 

It is the first hospital to adopt a round-the-clock Telecare 

System in Taiwan to provide patients with cardiovascular or 

chronic diseases with heart disease care and chronic care. 

Min-Sheng Healthcare
78

 

It focuses on offering postoperative care for the base 

customers of Min-Sheng Healthcare through its medical 

resources combined with the remote medical technology of 

Smart Care. 

For the second part of the study, we interviewed administrators, physicians and 

case managers from different viewpoints of related stakeholders to determine the fea-

sibility or possible difficulties of developing NTUH e-health services. In addition, to 

                                                       
2 http://telehealth.ntuh.gov.tw/ [Accessed on July 23rd, 2013] 
3 http://www.cch.org.tw/home.aspx [Accessed on July 23rd, 2013] 
4 http://www2.cch.org.tw/bsdm/slim_distancecare.html [Accessed on July 23rd, 2013] 
5 http://depart.femh.org.tw/cardiology/service10.htm [Accessed on July 23rd, 2013] 
6 http://home.chgh.org.tw/chgh/passport/index.jspx [Accessed on July 23rd, 2013] 
7 http://www.e-ms.com.tw/homepage.aspx [Accessed on July 23rd, 2013] 
8 http://www.smart-care.com.tw/ [Accessed on July 23rd, 2013] 

http://telehealth.ntuh.gov.tw/
http://www.cch.org.tw/home.aspx
http://www2.cch.org.tw/bsdm/slim_distancecare.html
http://depart.femh.org.tw/cardiology/service10.htm
http://home.chgh.org.tw/chgh/passport/index.jspx
http://www.e-ms.com.tw/homepage.aspx
http://www.smart-care.com.tw/
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develop the e-health business model, it is necessary to understand the customer’s ex-

act needs, so we also used a questionnaire survey to understand the patients’ expecta-

tions for e-health services: 

 Interview 

The primary data sources were interviews conducted from April 2012 to 

January 2013. Each interview was limited to about 1 hour. The interview 

questions were designed according to each component. The notes were 

summarized at the end of each interview, and interview content was ex-

tended and corrected in the next interview. The details regarding the inter-

viewees, the schedule and the interview questions are listed below. See Ta-

ble 12 and Appendix A - The Interview Questions. 

Table 12 The interview list 

Role Description Interviewee 

Administrator 

From the administrators’ 

viewpoint, we want to know 

the business problems and so-

lutions that are needed to de-

velop an e-health services 

model. 

 Project director 

 Director of Telehealth Center, NTUH 

Physician 

From the professional physi-

cians’ viewpoint, we want to 

study the feasibility of e-health 

services for areas such as dia-

betes, metabolism or endocri-

nology. 

 Doctor A, Department of Internal Medi-

cine, NTUH 

 Doctor B, Department of Family Medi-

cine, NTUH 

 Doctor C, Department of Family Medi-

cine, Jin-Shan Branch Hospital (JSH) 

 Doctor D, Department of Family Medi-

cine, Jin-Shan Branch Hospital (JSH) 

Case manager 

From the case managers’ 

viewpoint, as an e-health ser-

vice provider on the front line, 

we want to understand key 

factors in the process of deliv-

ering e-health services. 

 Case Manager A 

 Case Manager B 
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Table 13 The interview schedule 

Interviewee Time Position 

Case Managers A and B April 24th, 2012 NTUH Original Building 

Project director October 8th, 2012 NTUH Main Building  

Doctor A, Department of Internal 

Medicine, NTUH 
October 22nd, 2012 NTUH Main Building  

Doctor B, Department of Family 

Medicine, NTUH 
October 23rd, 2012 NTU Medical College 

Director of Telehealth Center, NTUH October 25th, 2012 NTUH Telehealth Center 

Doctors C and D, Department of 

Family Medicine, JSH 
January 1st, 2013 JSH 

 Questionnaire 

The subjects were people who had already joined the project and used the 

e-health platform. The questionnaire was designed to explore users’ satis-

faction with e-health services and to investigate the potential e-health ser-

vices that users expect in the future. (See Appendix B - The Questionnaire) 

From 2012/4/25 to 2012/9/24, we administered anonymous questionnaires 

in the e-health platform. After logging in, users could freely choose to fill 

out questionnaires. During that time, we sent the questionnaires to 108 users 

who joined the project and received 49 questionnaires. The response rate 

was 45%. 

After finishing the case study in the first part as well as conducting the interview 

and questionnaire in the second part, related extant literature, industry reports, final 

reports of pilot projects, newspaper and magazine reports and so on were also gath-

ered and examined for cross-reference. The information collected was arranged into a 

table to define general decisions at the foundation level, competitive decisions at the 

proprietary level and executing guidelines at the rules level to eventually capture an 

e-health business model for NTUH. An example of the decision making in the organ-

ization was analyzed with the proposed research framework presented in Table 14. In 

addition, to ensure construct validity, internal validity, external validity and reliability, 

we followed the recommended case study tactics (Yin, 2003). See Table 15. 

Table 14 An analysis example of the component: Organization 

Foundation level 

Missions of Home Care: 

 Establish a people-centered and integrated care model 

 Apply information and communication technology 

 Improve the quality of e-health services 
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 Promote accessibility in e-health services 

 Integrate medicine, care and life concepts into an e-health business model 

Proprietary level 

NTUH’s culture: 

 Not taking your money, but making you healthy 

NTUH’s missions: 

 Bring patients health and life 

 Improve medical and care outcomes 

 Innovation in medicine, teaching, research, service, etc. 

 Provide a contact channel for people in need 

 Offer continuous monitoring and care 

 Provide early intervention therapy 

Rules level 

NTUH’s objectives: 

 Reduce the number of outpatient visits, hospitalizations, etc. 

 Contribute to marginal benefits for NTUH 

 Have the ability to independently balance revenues and costs 

NTUH’s goals: 

 Short-term: 

Incorporate the project’s diabetes care into the NTUH Telehealth Center 

 Medium-term: 

Become a routine, comprehensive and independent department 

 Long-term: 

Become an important department to maintain people’s health 

Table 15 Validity and reliability tests 

Tests Tactic (Yin, 2003) Implementation in this study 

Construct validity 

Use multiple sources of evi-

dence in the data collection 

phase 

The primary data sources were collected from case 

studies, interview contents and survey results. 

Other information from related extant literature, 

industry reports, final reports of pilot projects, and 

newspaper and magazine reports were considered 

simultaneously. 

Reliability 
Use case study protocol in the 

data collection phase 

Interview questions were designed according to 

each component. The interview included several 

open format questions to provide participants 

flexibility in their responses. The questionnaire 

was designed to investigate users’ characteristics 

and attitudes toward the e-health platform, and the 

potential e-health services that users expect in the 
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future. 

External validity 
Use replication logic in the 

research design phase 

Each case applied the same theoretical framework 

for the analysis (Figure 5), and these replications 

in the theoretical framework could be considered 

as general decisions on the foundation level. 

Internal validity 
Build explanations in the data 

analysis phase 

A series of literary works were conducted to ex-

amine the framework, leading to the three-level 

analysis in our case study. 
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CHAPTER 5 - CASE ANALYSIS 

 

5.1 Industry Analysis 

Past and current cases in developing e-health services can be classified according 

to the leading industries, including medical units, security companies, telecommuni-

cation companies, medical equipment manufacturers, system or platform developers, 

construction companies, etc. The leaders in different industries will develop distinct 

e-health services and business models due to different positioning, resources and 

strengths. For example, medical units focus on disease treatment and medical re-

sources; security companies concentrate on security services by using the existing 

structure composed of the reporting center and security personnel; telecommunication 

companies develop mobile care services through cooperation with hospitals. Table 16 

presents an overview of past and current e-health cases in different industries. 

From Table 16, we can observe that the business models led by medical units 

tend to operate successfully. The possible reason for this success is that disease treat-

ment or health management hospitals indeed satisfy some people’s demands, such as 

those of severe cardiovascular disease patients or solitary elders. Additionally, the 

e-health business model of the project is also led by NTUH. Therefore, we will focus 

on cases that are hospitals and have the same medical basis to execute industry analy-

sis in the hope of developing an innovative e-health model. The cases include the Na-

tional Taiwan University Hospital (NTUH) Telehealth Center, Changhua Christian 

Hospital (CCH) Long Distance Health Management Center, Far Eastern Memorial 

Hospital (FEMH) and Far Eastone Telecommunications (FET) 880 Mobile Care Ser-

vice, Cheng Hsin General Hospital (CHGH) Telecare Services Center and Min-Sheng 

Healthcare. The comparison of these cases is seen in Table 17. 

From Table 17, we find that each hospital has different service positions and ac-

cordingly develops a distinct service offering by getting support from the front-end 

and the back-end, and finally generates diverse value. By analyzing these cases and 

collecting related research and information, we generalize basic e-health service deci-

sion making, which happens at the foundation level. In the next section, we will detail 

this analysis. 

Table 16 Overview of the e-health industry 

Organization The leading industry Services & Products 
Formal 

Operation 

NTUH Telehealth Center Medical unit  Telehealth Center Yes 
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 Personalized telehealth 

platform 

 Heart care service, health 

management, etc. 

CCH Long Distance 

Health Management Center 

Medical unit  Long Distance Health 

Management Center 

 Telecare information platform 

 Diabetes care service health 

management, etc. 

Yes 

FEMH and FET 880 

Mobile Care Service 

Medical unit  Care center 

 Card Guard 

 880 Mobile Care Services 

Yes 

CHGH Telecare Services 

Center 

Medical unit  Telecare Services Center 

 Card Guard 

 Heart care service, chronic 

care service, etc. 

Yes 

Min-Sheng Healthcare Medical unit  Call center 

 Project smart care system 

 Postoperative Care 

Yes 

Taiwan SECOM Security company  Security Call Center 

 MyCASA 

Yes 

Lifecare Personal emergency or 

tele-homecare 

 PERS Call Center 

 Lifeline Service 

Yes 

Netown Corporation Systems/platform 

vendor 

 Telecare System, Wisdom 

Healthcare Platform, etc. 

Yes 

Century Digital Science & 

Technology Co. 

Construction Company  Smart House No 

Farglory Land Construction Company  Farglory Future City No 

DailyCare BioMedical Inc Medical equipment 

manufacturer 

 Remote monitoring and 

management system for heart 

disease 

No 

Taiwan Pujidi Corporation Personal emergency or 

tele-homecare 

 Portable guide care system No 

Chunghwa Telecom and  

Chang Gung Medical 

Foundation 

Telecommunication 

company 

 Care for asthma via mobile 

phone 

End 

Asia Pacific Telehealth 

Technologies 

Personal emergency or 

tele-homecare 

 Tele-health Center 

 Tele-health Service 

End 
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Table 17 A comparison of e-health business models 

Service position Service offering 
Front-end 

Delivery process 

Back-end 

Supporting process 
Value Successful factors 

NTUH 

 Cardiovascular dis-

ease patients 

 Patients with chronic 

diseases 

 Postoperative patients 

 The elderly 

 People who feel 

healthy but hope to 

become healthier may 

also participate 

 People who feel un-

well but hope to re-

turn to their original 

healthy states may 

participate 

 Long-Distance 

Physiological 

Measurement 

 Long-Distance 

Continual Care 

 Real-Time 

Long-Distance 

Outpatient Services 

 Emergency Care 

Consultation 

 Health Reports 

 Telehealth 

Center 

 Personalized 

telehealth 

platform 

 Attending 

physicians 

 Case managers 

Medical equipment 

manufacturer: 

 DigiO2 

Platform developer: 

 NTU 

 A free trial period 

of 2 weeks 

 After the trial 

period, four 

customized 

payment plans are 

available based on 

the different 

equipment  

 During the official 

usage period, a 

minor daily fee of 

a few dozen NTD 

is charged for 

instrument rental 

and hospital 

service fees  

 NTUH brand 

 Professional medical 

team 

 Heart disease care 

 Health management 

service 

 Synchronously 

 Medical staff 

analyze the data 

around the clock 

 Only inform the 

patients with 

abnormal 

physiological data 
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CCH 

Home care:  

 Discharged patients 

 Outpatients 

Community care: 

 Physicians 

 Nurses 

 Local cases 

Institutional care: 

 Institutional care per-

sonnel 

 Institutional residents 

Home/Community care:  

 Physiological 

measurements 

 Client health 

management 

 Video counseling service 

 Health education, 

medication safety 

service 

 Resource referral 

 Emergency notification 

service 

Institutional care: 

 Video tele-consultation 

 Physiological 

 Measurements 

 Video visitation 

 Health education 

 Medication safety 

service 

 

 Long Distance 

Health 

Management 

Center 

 Telecare 

information 

platform 

 Physicians 

 Case managers 

 Social workers 

Medical equipment 

manufacturer: 

 TaiDoc 

 ApexBio 

 Roche 

Platform developer: 

 CCH 

Information 

 Technology 

Department 

 Qisda 

Care provider: 

 Mountain area 

and off-coast 

health centers 

 Primary care 

facilities 

 Chronic care 

centers 

 Care management 

service for over-

weight people: 

$300 NTD per 

month 

 Home service for 

solitary and dia-

betic elders: about 

$2,000 NTD per 

month 

 Develop specialized 

medicine and help 

disadvantaged 

groups 

 Professional medical 

team 

 Diabetes care 

 Health management 

and weight loss 

 Support from CCH 

healthcare system 

 Home, Community, 

and Institutional care 
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FEMH and FET 

 Cardiovascular dis-

ease patients 

Mobile care:  

 Heart disease care 

services 

 Mobile tracking service 

 Registration 

 Customer service 

 Query prescription 

 Reserve prescription 

 Medicine consultation 

 Reserve special clinic 

 Reserve Health Center 

 Reserve Beauty Center 

 Care center 

 Physicians 

 Nurses 

Medical equipment 

manufacturer: 

 Card Guard 

Telecommunication 

company: 

 FEMH 

 Medical team ser-

vice fees: $ 2,500 

NTD per month 

 Buy Card Guard: 

$ 35,000 NTD 

 Rent Card Guard: 

$ 1,500 per week 

NTD 

 Professional medical 

team 

 Heart disease care 

 Mobile care 

CHGH 

 Cardiovascular 

disease patients 

 Patients with chronic 

diseases, such as dia-

betes or hypertension 

 Patients who need 24 

hr home care 

 Institutional residents 

 Home blood 

pressure/blood glucose 

monitoring 

 Portable 

electrocardiogram 

(EKG) monitor 

 Tracking services 

 Emergency notification 

 Telecare 

Services Center 

 Physicians 

 Nurses 

Medical equipment 

manufacturer: 

 Card Guard 

 Aescu Technology 

 TaiDoc 

 Blood pressure ser-

vice fee (per month): 

$500 NTD  

 Blood glucose ser-

vice fee (monthly) 

(excluding paper): 

$500 NTD 

 EKG service fee (10 

 Professional medical 

team 

 Heart disease care 

 Synchronous data 

transfer 

 Medical staff 

analyze the data 

around the clock 
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 Physiological value 

analysis 

 Regular health report 

 Sync notify 

physiological 

information of relatives 

days): $2,000 NTD 

 EKG service fee 

(monthly) (asyn-

chronously): $2,000 

NTD 

 EKG service fee 

(monthly): $4,000 

NTD 

 EKG service fee (3 

months): $10,000 

NTD 

 EKG service fee (6 

months): $15,000 

NTD 

Min-Sheng Healthcare 

 Postoperative patients  Physiological 

measurements 

 Reminder services: 

measurements/medicines

/outpatient 

 Regular phone calls 

 Health consultation 

 Call center 

 Project smart 

care system 

 Physicians 

 Nurses 

Platform developer: 

 Smart Care 

 First month: free 

 Second month: 

$600 NTD per 

month 

 Professional medical 

team 

 Postoperative care 

 The support from 

Min-Sheng 

healthcare system 
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5.1.1. Service Position 

For the development of e-health services, the first step is to start at the service 

position to decide its overall future direction by finding the organization’s advanta-

geous and differential strengths compared with other competitors in the e-health in-

dustry and by choosing its customer segments. 

5.1.1.1. Organization 

To capture organizational characteristics, we need to know the organizations’ 

structure, systems, environment, culture, missions, objectives, differentiation, ad-

vantages, challenges and problems as they develop e-health services. 

First, the organizations participating in e-health are almost all hospitals that have 

performed a number of pilot projects in the field of e-health services. Each hospital 

has a different culture and will set different missions, objectives and goals according-

ly. In accordance with The Development Plan of Telecare Service of the Department 

of Health of Executive Yuan, there are three care models of e-health, including Home 

Care, Community Care and Institutional Care. These three models have diverse mis-

sions. For example, the mission of Home Care is to establish a people-centered and 

integrated care model for the general public; that of Community Care is to implement 

community-based long-term care services policy; and that of Institutional Care is to 

develop and promote an e-health business model for hospitals and long-term care in-

stitutions. An organization’s culture and mission are important in order to decide its 

future direction. 

In addition, after a number of case analyses, we found that utilizing the differen-

tiating qualities and advantages of the hospital leads to greater success. In general, 

these differentiations and advantages may involve cooperating with other medical 

units, obtaining strategic alliances with different business fields, and providing other 

related or innovative e-health services. 

Last but not least, there are some challenges to developing e-health services in 

Taiwan. If a hospital wants to employ e-health, it should consider these problems. 

First and the most important are regulatory restrictions, such as the Physicians Act 

and Personal Information Protection Act; second, the fact that e-health services have 

still not been included in National Health Insurance (NHI); third, that Taiwan has a 

good healthcare environment, which makes it easy for patients to see a doctor -- only 

if their diseases are urgent, such as heart disease, would they be willing to take part in 

e-health services and pay for them; finally, it is difficult to control the balance be-

tween automation systems and personalized medicine. For these reasons, most hospi-
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tals fail to operate e-health services independently and sustainably. Additional details 

can be found in Appendix C - The decision area: Organization. 

5.1.1.2. Customer Segments 

The organization needs to identify its target customers and then design different 

service propositions to satisfy each customer group. 

Overall, customer groups that most hospitals choose include patients with chron-

ic diseases, such as diabetes or hypertension, cardiovascular disease patients, postop-

erative patients, the elderly, and people who want to lose weight or manage health; in 

addition to individual customers, hospitals also target community residents, institu-

tional residents and enterprise employees. 

The three care models will have their own target customers, and these customers 

are all a bit different. For Home Care, hospitals place an emphasis on patients with 

diabetes, hypertension, mild or moderate disability or mild dementia, elderly people 

living alone, chronic patients’ primary caregivers, and needy people whom the case 

managers consider appropriate; for Community Care, their customers are similar to 

Home Care and also include local cases; for Institutional Care, they concentrate on 

offering services to institutional residents, their relatives or care personnel. Additional 

details can be found in Appendix D - The decision area: Customer Segments. 

5.1.2. Service Offering 

According to the hospital’s strategies and target customers, it designs e-health 

services to meet users’ needs and expectations. Service offerings are based on the 

front-end delivery process and the back-end supporting process to construct the ser-

vices as a whole. 

5.1.2.1. Service Proposition 

After reviewing related cases, reports and secondary data, e-health services can 

be divided into several categories, including remote services, front-end services, mo-

bile services, other related services, innovative services and group services. In remote 

services, users receive services at home or in other places, such as remote physiologi-

cal measurements and monitoring; as for front-end services, service personnel would 

actually be in contact with customers to offer services, such as visiting services. Addi-

tionally, mobile services enable users get services anywhere and anytime, such as us-

ing mobile phones to make an appointment. Related and innovative services also can 

be linked to e-health services, such as weight and health management, social net-

working websites for patients or 24-hour convenience store blood pressure and blood 
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sugar measurement stations; in addition, some hospitals develop services for group 

customers, such as population health analysis and proposals of employee health 

checks. 

Because the three care modes target different customer features, their e-health 

services also differ accordingly. 

After understanding e-health service content, we also need to know the way in 

which services are packaged. Hospitals mostly provide patients with several standard 

service options that are composed of different combinations. For example, service op-

tion A has blood pressure monitors and blood glucose meters, and service option B 

has electrocardiography (EKG). Such standard service options seems less flexible to 

some patients to satisfy their needs. Additional details can be found in Appendix E - 

The decision area: Service Proposition. 

5.1.3. Front End- Delivery Process 

After defining the service offerings, a hospital needs to consider how to deliver 

services to customers at the front end, namely the delivery process. The delivery pro-

cess includes how to interact with customers and how to execute each process. 

5.1.3.1. Service Encounter 

In the service encounter, there are three important roles that involve a hospital, 

its service personnel and customers, and each role has duties to complete.  

The hospital needs to establish e-health centers or 24-hour call centers to provide 

patients with a contact channel, as well as an e-health platform, mobile platform and 

measuring instruments to create a continuous link with patients, such as keeping track 

of their physical condition. In addition, the hospital should develop a mature envi-

ronment to enable contact personnel to offer services for patients, such as building up 

a clinical decision support system (CDSS) to automatically diagnose patients’ situa-

tions to reduce the burden on service personnel. 

Service personnel include physicians, case managers, health educators, health 

managers and dieticians, among others. Physicians bring value to e-health services 

and attract their patients to these services. As for case managers, health educators, etc., 

their roles are similar. They hold important roles in e-health services in the front-end 

contact with patients, as a communicative bridge between patients and physicians. 

They are responsible for assessing the status of cases and giving personalized health 

management. 

Patients, as customers, also have some essential responsibilities. They should 
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upload blood glucose, blood pressure, medication, diet, exercise and other records to 

the e-platform. With the connection of the platform or instruments, the system would 

remotely monitor their health situation so that case managers are able to provide per-

sonalized health services. In addition, patients’ relatives can also take part in the 

e-health service to care for patients. For example, through video surveillance, obser-

vation of patient medical information, and syncing e-mail, they can understand pa-

tients’ physical condition. Additional details can be found in Appendix F - The deci-

sion area: Service Encounter. 

5.1.3.2. Service Delivery 

Service delivery is how and where services are delivered and affects stakeholders. 

In e-health services, there are three processes, including enrollment, care and case 

closure. 

First, we discuss enrollment. The awareness channels whereby cases know about 

e-health services may be through an introduction by physicians, relatives, patients’ 

associations, websites, newspapers or magazines. As for the contact channel, inter-

ested people can go to e-health centers, use online registration or call services to apply 

for registration. The general application process is shown in Figure 10. 

Figure 10 The general application process 

Second is the care process. Cases should upload physiological measurements, 

and in this way, the platform receives data. After assessing the data, case managers 

will give personalized care or health management and physicians give recommenda-

tions and judgments in a timely fashion. The center will offer emergency treatment in 

critical conditions or introduce cases to referral departments if necessary. Additionally, 

cases need to regularly come back to the clinic for professional examinations and to 

make adjustments. In the care process, there are other services for cases, such as 

phone visits, medical and health consultation, reminders for measurements, etc. 

If participants have no intention to continue or are short-term participants, such 

as postoperative patients that have completed their treatment, then cases are closed. 

More details can be found in Appendix G - The decision area: Service Delivery. 

Registration 
Health consultation and 

filling out basic infor-

mation 

Consult physicians 

Assessment by Case 

managers/Health educa-

tors/Health Managers/ 

Dieticians 

Customize personalized 

care / health management 

programs 
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5.1.4. Back end - Supporting Process 

The e-health services offered depend on the aid of the back-end supporting pro-

cesses, containing key resources to use, key activities to perform, and key partners to 

work with. 

5.1.4.1. Key Resources 

This part concerns what resources a hospital needs. There are four types of key 

resources: physical, intellectual, human or financial resources. 

Physical resources refer to the e-health center, e-health platform, mobile platform, 

instruments and other medical partners. Intellectual resources include hospital brand 

reputation, innovative technology and unique patents. Human resources are the most 

important resources in e-health services, including physicians, case managers, health 

educators, health managers and dieticians. Finally, financial resources describe gov-

ernment grants or National Health Insurance (NHI). Additional details can be found in 

Appendix H - The decision area: Key Resources. 

5.1.4.2. Key Activities 

A hospital should use resources to execute a series of activities to enable the of-

fering of e-health services.  

To offer e-health services, the hospital may first have an e-health platform, a 

mobile platform or instruments. They can build and maintain e-health and mobile 

platforms as well as develop instruments on their own, or cooperate with platform 

developers and instrument manufacturers. Then, the hospital needs to decide the way 

to offer e-health services. There are four types of telemedical data transfer and analy-

sis (see Table 18). The hospital should choose the best way for its e-health model. The 

hospital is also supposed to balance the gap between profit and cost. Additionally, 

because developing e-health services involves many industries, the hospital should 

leverage its network and resources, such as cooperation with instrument manufactur-

ers, platform developers, etc. Another important activity involves e-health service 

personnel recruitment and training. The hospital must enable these service personnel, 

such as case managers, to offer services to patients. Additional details can be found in 

Appendix I - The decision area: Key Activities. 

Table 18 Four types of telemedical data transfer and analysis 

 Data transfer Data analysis 

Provide patient 

management and 

contact with medical 

Case 
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team 

1st generation 

Asynchronous Medical staff cannot 

analyze the data imme-

diately 

No CCH 

2nd generation 

Synchronous Medical staff can ana-

lyze the data immedi-

ately only during office 

hours 

No Taipei City 

Hospital 

3rd generation 

Synchronous Medical staff analyze 

the data around the 

clock 

Only inform the pa-

tients of abnormal 

physiological data 

Taiwan 

SECOM 

MyCASA 

4th generation 

Synchronous Medical staff analyze 

the data around the 

clock 

Provide patient man-

agement and contact 

with medical team 

NTUH Tele-

health Center 

5.1.4.3. Key Partners 

As previously mentioned, offering e-health services involves so many industries, 

such as instrument manufacturers or platform developers, that the hospital cannot ex-

ecute the whole model on its own. Therefore, it is necessary to cooperate with other 

partners. 

 

Figure 11 The framework of partnership in e-health 
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For example, for medical equipment, cooperation is necessary with medical 

equipment and supply manufacturers; for client hardware, hospitals must seek client 

equipment manufacturers; for the platforms or systems, hospitals must outsource their 

development to platform developers; for medical care, they may collaborate with pri-

mary care facilities, mountain area and off-coast health centers or cooperative medical 

units; for daily care, chronic care centers, social welfare service units, or personnel 

allocation are possible options for collaboration; additionally, hospitals may also con-

sider whether to cooperate with security service providers, insurance providers and 

telecommunication service providers. 

A hospital’s most important partner is the government, including the Department 

of Health, Bureau of National Health Insurance (NHI), Bureau of Health Promotion, 

etc. They play critical roles in e-health service delivery because they manage the di-

rection of policy, such as fee-for-service or case payment, or the limits of the Physi-

cians Act and Personal Information Protection Act. Additionally, the grants from 

governments are necessary for some hospitals that barely maintain e-health services 

because of imbalanced finances. The whole framework of the partnership in e-health 

is shown in Figure 11.Additional details can be found in Appendix J - The decision 

area: Key Partners. 

5.1.5. Value 

What value e-health service will eventually be able to generate is critical to sup-

port the sustainable operation of e-health services. This pillar includes financial value, 

customer value and operating value. 

5.1.5.1. Financial Value 

Financial value is composed of costs and revenues, and it determines whether the 

hospital could maintain operation of the e-health business model. Even if the hospital 

has been able to obtain profits from e-health services and even balance the costs and 

revenues of them, it is still possible for these services to eventually fail. 

Costs include self-financing, salaries, equipment costs (including transfer fees), 

platform costs, materials and costs of supplies, rental fees, etc. Revenues can be gen-

erated from National Health Insurance, private insurance, grants from the government, 

customers’ self-paid premium services, etc. Additional details can be found in Ap-

pendix K - The decision area: Financial Value. 

5.1.5.2. Customer Value 

For e-health services, the customer value is the customers’ direct feedback, the 
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most important factor, as well as proof of successful services. The customer value is 

made up of quality and satisfaction. 

Quality refers to cases’ physical conditions, such as blood sugar, blood pressure, 

etc. Satisfaction refers to whether cases are satisfied with the e-health services, plat-

forms and instruments. Additional details can be found in Appendix L - The decision 

area: Customer Value. 

5.1.5.3. Operating Value 

In addition to using financial value and customer value to assess whether 

e-health services are successful or not, the operating value should also be considered. 

It can be discussed from the perspective of management and personnel. 

In general, almost all hospitals only consider financial value and customer value, 

and in previous studies, the operating value rarely receives attention. From the per-

spective of management, hospitals are only concerned with economies of scale, such 

as the number of enrollments, and do not consider stakeholder value from the person-

nel side. Additional details can be found in Appendix M - The decision area: Operat-

ing Value. 

5.2 Case Analysis 

The above section concludes the foundation level, and through interviews, ques-

tionnaires and related data collection, we develop the proprietary and rules levels of 

the NTUH e-health business model. In this section, we attempt to determine the ad-

vantages and differences of NTUH, propose some feasible ideas for e-health services 

that present a good fit for NTUH, and finally evaluate those ideas. After a series of 

decisions, the business model for NTUH e-health services will be outlined. 

5.2.1. Organization 

NTUH is a top teaching hospital in Taiwan focused on medicine, teaching, re-

search, services, medical care policies and social reforms. It has an international rep-

utation and a complete medical system offering patients integrated medical services 

and outstanding medical teams ensuring that patients obtain excellent quality of med-

ical care. Its culture is not of taking patients’ money, but of making patients healthy; 

thus, NTUH has a different mission from other hospitals to consider when developing 

e-health services. 

The type of e-health mode NTUH develops is Home Care. Other hospitals may 

hope to attract a greater number of outpatient stays through e-health services. Howev-

er, NTUH wishes to bring patients healthy lives and accordingly reduce the number of 
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outpatient stays, hospitalizations, emergency department (ED) visits, etc. to improve 

bed turnover rates and provide more patients with medical services. In addition, 

through e-health, NTUH hopes to provide a contact channel for people in need, offer-

ing continuous monitoring and care and realizing early intervention therapy. There-

fore, NTUH’s objectives for Home care are to develop innovation in medicine, teach-

ing, research or services, contribute to marginal benefits for NTUH, such as reducing 

the hospital length of stay and enhancing bed turnover rates, and eventually having 

the ability to independently balance revenues and costs. Hence, NTUH set three goals 

for Home care: the short-term goal is to incorporate Diabetes Telecare into the NTUH 

Telehealth Center; the medium-term goal is to become a routine, comprehensive and 

independent department; and the long-term goal is to become an important depart-

ment to maintain people’s health. 

There are some strengths to consider in developing NTUH’s e-health services. 

First, its brand influence can influence many patients to take part in such services; in 

particular, NTUH can bear the losses and invest in e-health on the basis of a high 

number of patients and outpatient visits, which other hospitals may not be able to do. 

In addition, NTUH can utilize resources from each department as well as link chan-

nels of these departments to develop integrated e-health services in order to provide 

complete medical care services for patients. Another advantage is that NTUH actively 

researches and develops innovative service systems and products. 

From these differentiators, advantages and strategies, we conclude that NTUH 

can develop a suitable e-health business model in the extreme disparity between the 

exclusive market of “crisis management” and the mass market of “health manage-

ment” to balance its finances or sources of cases. NTUH can try to make this model 

feasible and successful, and in the future, copy and diffuse the business model to other 

hospitals to achieve a Transfer of Technology (TOT). 

In addition, NTUH’s Jin-Shan Branch Hospital (JSH) is also actively engaged in 

the e-health model of Community Care. To develop this e-health model, JSH’s mis-

sion is to build up a positive relationship with the community and provide patients 

with care for more diseases. Therefore, the goals for JSH are to extend the types of 

disease care, ranging from diabetes to heart diseases or hypertension (HTN), in the 

short term as well as to promote this model to the community in the medium term, 

using methods such as establishing Health Stations. 

The strength of JSH is having medical back up from NTUH. Its strategies are to 

actively make home visits to maintain a positive relationship with patients and to set 

up Health Stations in the community to maintain a positive relationship with the 
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community. 

However, there are difficulties in the development of e-health for JSH. Because 

patients are almost exclusively elderly and their socioeconomic status is usually not 

high, the payment is difficult for patients and acceptance of e-health platforms or in-

struments is also low in this group. Additional details can be found in Appendix C - 

The decision area: Organization. 

5.2.2. Customer Segments 

In response to the previously mentioned challenges, NTUH can develop a suita-

ble e-health business model between the exclusive “crisis management” market and 

the “health management” mass market  

First, NTUH should utilize its medical and care advantages to obtain an exclu-

sive market, namely in crisis management, to establish high barriers against other 

competitors who want to enter this segment of the market. If NTUH has the intention 

to develop the exclusive market in “crisis management,” it can consider patients with 

Type 1 diabetes or severe cardiovascular disease, which are more difficult diseases to 

treat; additionally, other hospitals rarely run e-health platforms for these patients. Pa-

tients who have related conditions, such as Chronic Obstructive Pulmonary Disease 

(COPD), mental illness, diet management, pulse diagnosis, cancer, are also a potential 

source. In addition, we advise that NTUH targets patients with complications or he-

reditary, complex or long-term diseases to offer integrated and complete e-health ser-

vices. However, although targeting these severe cases can be a good niche market for 

NTUH, there are some issues: How does the system provide so many functions for 

different patients? Is it relatively easy to reach commercial operations by targeting 

severe cases? How is it possible to integrate the departments of NTUH, the platform 

and shared data? Such problems should be figured out if NTUH wants to operate in 

crisis management. 

There is another market in which to operate so that NTUH can expand its own 

business model and run independently: the mass market, namely health management. 

NTUH should spread its services to health management to satisfy those mass-market 

customers, including people who feel healthy but hope to become healthier or those 

who feel unwell but hope to return to their original healthy states. The simplest way to 

operate health management in order to offer e-health services for the public is through 

building a cloud database, using the sorting ability of the database to reach optimiza-

tion in machine learning, performing auto-detection through machine learning, and 

giving customers timely feedback with the help of artificial intelligence. 
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In this study, we used a questionnaire to survey users’ gender, age, disease, and 

level of education to learn the basic distribution of the current customers so that in the 

future, the hospital can provide different e-health services for different customer 

groups. After the survey, we found that almost all users participating in the e-health 

services of the project had Type 1 diabetes, were young and middle-aged, and had a 

long-term history of disease (see Table 19). For this customer group, we advise that 

from composite and multiple aspects, NTUH can design service content focusing on 

satisfying the basic necessities of diabetes patients, such as food, clothing, housing, 

and transportation to combine life with e-health services. For example, this may in-

clude providing patients with exercise and diet plans. 

Table 19 Characteristics of the users in the project 

Gender Number Percentage 

Male 29 59% 

Female 20 41% 

Disease Number Percentage 

Type 1 diabetes 31 63% 

Type 2 diabetes 18 37% 

Age Number Percentage 

Under age 20 1 2% 

Age 20-35 9 18% 

Age 35-50 15 31% 

Age 50-65 20 41% 

Age 65 and over 4 8% 

Education Number Percentage 

Less than junior high school graduate 4 8% 

High school graduate 10 20% 

Bachelor’s degree 29 59% 

Master’s degree or higher 6 12% 

Because it focuses on Community Care, JSH targets patients with chronic dis-

eases, such as diabetes or hypertension, the elderly, and community or neighborhood 

residents. As for service design, most patients in JSH are the elderly, and as a result, 

JSH can consider designing some life care services for these older patients. 
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Currently, because of limited human resources and equipment, JSH would need 

to choose appropriate patients to take part in e-health services. Therefore, physicians 

or case managers would judge whether the patient has the ability to operate a machine 

or whether his/her disease control is sufficient to recommend participation in the ser-

vices. Additionally, patients with the help of foreign caregivers are also potential cus-

tomers because foreign caregivers can learn how to use the instruments to assist pa-

tients. Additional details can be found in Appendix D - The decision area: Customer 

Segments. 

5.2.3. Service Proposition 

For e-health service propositions of NTUH Home Care, we propose two main 

services: integrated services and health management services.  

First, the real intention of providing integrated services is to realize comprehen-

sive care for patients by linking each department and their disease care. To have the 

ability to offer integrated e-health services, NTUH should integrate patients’ elec-

tronic medical records, physiological measurements, medical information platforms, 

related services, resources of each department, etc. Currently, NTUH tries to construct 

a comprehensive platform, integrating the medical records of the hospital, personal-

ized information of individual cases, and self-health management information of the 

e-health portal and the mobile platform in order to facilitate efficiency of care. In the 

future, e-health services will be integrated, and NTUH patients will receive more 

complete and comprehensive care. However, the realization of integrated services 

does not involve a single step but rather needs progressive development. As an 

e-health department gradually expands, it will also obtain more equipment, personnel, 

training, income and resources. Then, other departments and physicians will be more 

willing to introduce their patients to the services. Additionally, before the integrated 

service is ready, patients may need care or services from departments that have not 

been included in the e-health model, and case managers would then introduce the pa-

tients to referred departments. In the future, cardiac, diabetes, postoperative patients 

or rehabilitation departments will be successively contained in the integrated services, 

and finally, all departments will participate in e-health services, just like tele-NTUH. 

Second, for public health and the mass market, NTUH can provide preven-

tion-focused health management services aimed at connecting care services with as-

pects of patients’ lives, such as exercise and diet. Offering health management ser-

vices requires some professional abilities, but hospitals generally do not run these ar-

eas. Therefore, NTUH can consider cooperating with affiliate institutions, such as fit-

ness centers. After assessing a patient’s situation, for example, NTUH can recom-
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mend a fitness center to a patient, where they can participate in a particular diet or ex-

ercise plan. 

For e-health service propositions of Community Care, JSH chose to set up 

Health Stations in the community and provide community residents with blood pres-

sure, height and weight measuring services. In addition, because of these patient fea-

tures, JSH offers Life Care Services for elders, such as accompaniment to medical 

visits. 

Next, we discuss the ways in which services are packaged. As mentioned previ-

ously in the service propositions on the foundation level, hospitals mainly provide pa-

tients with several standard service options that are composed of different combina-

tions, which are less flexible for some patient needs. Thus, we propose to distinguish 

services on several levels to form basic and value-added services and to make the op-

tions more flexible. We think it is necessary to offer basic and value-added services. 

For example, not every patient needs 24-hour care services. If the hospital offers the 

same service options to every patient with different needs, it will not only cause a 

waste of resources but it will also not cater to the real needs of patients. 

How is it possible to set service options or basic and value-added services? We 

should classify services and distinguish some services on several levels. There are 

three ways of doing so: First, classifying services according to instruments, namely 

offering service options according different combinations of instruments, such as 

electrocardiography (EKG), blood pressure monitors, blood glucose meters and blood 

oxygen meters; second, classifying services according to diseases, namely offering 

service options depending upon the relevant types of diseases, for which there are 

basic and value-added services according to disease severity—for example, heart dis-

ease has a service package, and minor cases may only need basic services, but severe 

cases may need value-added services; third, classifying services according to the ser-

vice itself, namely the nature of the services. Some services fall under the service 

category instead of the disease category. For example, patients with heart disease cer-

tainly need medical treatment and care, but there are other services that could improve 

health, such as aerobic exercise or flexibility training. Additional details can be found 

in Appendix E - The decision area: Service Proposition. 

To know which e-health services can be developed in the future, we issued ques-

tionnaires to cases in order to investigate patients’ demands for e-health services as 

well as interview-related service personnel to assess the feasibility of these services. 

For these developing e-health services, we wanted to know their priority and feasibil-

ity, and for each service, which service options users prefer. For future e-health ser-
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vices, we wish to understand which services are potential and feasible. Table 20 

shows the users’ preference for service options of each e-health service. Table 21 

shows the priority of services in users’ minds compared to the feasibility of these ser-

vices from the perspective of service personnel. 

Table 20 The users’ need for e-health services 

Exception alert services Number Percentage 

No 16 33% 

Case managers take care of patients after assessing their sit-

uation. 
20 41% 

In addition to assessment and treatment by case managers, 

also send sync e-notification to patients’ relatives. 
4 8% 

In addition to assessment and treatment by case managers as 

well as sending sync e-notification to relatives, if patients 

are in an emergency situation, the system can automatically 

dispatch ambulances. 

9 18% 

Reminder services Number Percentage 

No 5 10% 

By phone 14 29% 

By cell phone text messages 28 57% 

By notifications on the platform 17 35% 

By e-mail 9 18% 

Inquiry services Number Percentage 

24 hours a day and 7 days a week 23 47% 

12 hours a day and 7 days a week, extra charge except dur-

ing business hours 
6 12% 

12 hours a day and 5 days a week (excluding holidays), ex-

tra charge except during business hours 
20 41% 

Regular health reports Number Percentage 

No 4 9% 

Send monthly reports by e-mail 38 78% 

Send monthly reports by regular mail 6 13% 

Sending sync e-notification to relatives Number Percentage 

Yes 17 35% 
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No 32 65% 

Regular phone visiting Number Percentage 

No 20 41% 

Once a week 29 59% 

Twice/thrice a week 0 0% 

Once a day 0 0% 

Home visiting Number Percentage 

No 28 57% 

Once a month 19 39% 

Once a week 2 4% 

Health education services Number Percentage 

No 12 24% 

Providing education videos in the platform 18 37% 

Periodic health clinics 28 57% 

Speeches on health 11 22% 

Community health services 3 6% 

Issuing propaganda 4 8% 

Periodic newsletters 11 22% 

Mobile care services (cell phone, PDA, etc.) Number Percentage 

No 10 20% 

Mobile e-health platform 27 55% 

Uploading physiological measurements by using mobile 

communications 
18 37% 

Sending care text messages 11 22% 

Mobile positioning services 11 22% 

Life care services Number Percentage 

No 33 67% 

Other relatives help patients receive medicine 6 12% 

Pickup services 4 8% 

Accompanied to medical visit 6 12% 
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Care videos 5 10% 

Logistics and distribution 4 8% 

Helping with chores and housework 3 6% 

Appliance repair 2 4% 

Table 21 The priority and feasibility of e-health services 

Users 
Service personnel 

E-health services Count Percentage 

Developing e-health services 

Exception alert ser-

vices 
26 53% 

 Need to define what is “abnormal” 

and identify anomalies through CDSS 

monitoring; The CDSS currently can 

only pick out cases that do not upload 

in the typical amount of time 

 The current approach: if the patients 

themselves or their families inform 

case managers, case managers may 

inform outpatient treatment immedi-

ately 

 A formal e-health center around the 

clock will be more feasible in the fu-

ture 

 Only patients have certainty in up-

loaded data; case managers and CDSS 

can monitor their situation 

Reminder services 25 51% 

 Case managers will present reminders 

flexibly according to the patient’s 

condition  

 Reminder services are more effective 

for aggressive patients 

 For those patients who are less ag-

gressive, reminder service has little 

effect 

Inquiry services 25 51% 

 Currently, in addition to office hours, 

case managers and physicians can be 

contacted by official telephone 
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 In the future, the official e-health 

center is available 24 hours a day and 

seven days a week, so the service will 

be more flexible 

Regular health reports 23 47% 

 Now patients can login to use this 

feature 

 Additionally, when patients go back 

to the clinic once every three months, 

physicians will describe their situa-

tion for them 

Mobile care services 18 37%  

Health education ser-

vices 
17 35% 

 Provide some relevant and deeper 

knowledge of health education, diet, 

medicines and other functions, etc. 

Regular phone calls 9 18% 

 Provide different options according to 

patients’ wishes  

 In the project, patients included few 

elderly and were almost all young 

adults; those young adults only need-

ed reminders via mobile phones using 

text messaging 

 However, if telephone calls occur too 

many times, it could greatly increase 

case managers’ burden 

 May cause inefficiencies if some pa-

tients gossip or harass case managers 

through this system 

Home visits 8 16% 

 Okay for the elderly, but young peo-

ple should have no need for it  

 Once a month is more appropriate, or 

it may cause a burden 

 Case manager as the service executor 

is ideal because case managers have 

increased likelihood of contacting pa-

tients and knowing more patient in-

formation 

 The services have much uncertainty, 

such as distance or the safety of case 
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managers 

 There are rarely home visits; addi-

tionally, even with home care, pa-

tients still should go back to the clinic 

every three months 

Life care services 8 16%  

Users 
Service personnel 

E-health services Count Percentage 

The future e-health services 

Priority registration 22 45% 

 Feasibility is not high 

 Physicians themselves are too busy, 

and for case managers, it is hard to 

add extra patients to the list of outpa-

tient cases 

Health management 21 43% 

 If these services are again handled by 

the case managers, case managers 

would be too busy 

 The feasible way is that another unit 

provides this service and the unit is 

ideally a permanent organization in 

NTUH 

Consulting remote 

physicians 
20 41% 

 Legal aspects of the problem 

Weight loss programs 10 20%  Same as health management 

Remote instant outpa-

tient services 
9 18% 

 Legal aspects of the problem 

Offering healthy meals 8 16% 

 About what to eat, in fact, patients 

themselves can grasp some of the 

principles 

Drugs delivered to 

your door 
7 14% 

 

24-hour convenience 

store blood pressure 

and blood sugar meas-

urement stations 

6 12% 

 

Life resource links 2 4%  
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To develop e-health services, we know that users favor Exception alert services, 

Reminder services, Inquiry services, Regular health reports, Mobile care services and 

Health education services but are less interested in Regular phone calls, Home visits 

and Life care services. We infer that users in the project were young and middle-aged 

and always busy at work so they did not need services related to visits and life care; 

however, they may need some services that can actually improve their health or re-

mind them of the services available. We will discuss the prioritization of e-health ser-

vices below: 

 Exception alert services 

A total of 53% of users are interested in Exception alert services. Addition-

ally, if an emergency occurs, 41% of users hope case managers can take 

care of them after assessing their situation; 33% of users say they do not 

need this service. Exception alert services will be feasible with an around 

the clock formal e-health center and a CDSS that can define what is “ab-

normal” and identify anomalies; additionally, patients will also need to ver-

ify uploaded data. The CDSS currently can only pick out cases that do not 

upload in the regular amount of time, and the current approach is that case 

managers will inform outpatient treatment immediately if the patients 

themselves or their families inform case managers. 

 Reminder services 

A total of 51% of users need Reminder services, and 57% of users hope to 

receive reminders by cell phone text messages. Currently, case managers 

make the reminders flexible according to each user’s condition, and in the 

future, the system can automatically send text messages to users’ cell 

phones. 

 Inquiry services 

A total of 51% of users showed interest in Inquiry services. Additionally, 

47% of users prefer to have the ability to contact medical professionals 24 

hours a day and 7 days a week; 41% of users prefer 12 hours a day and 5 

days a week (excluding holidays) and support extra fees except during 

business hours. As mentioned previously, in the future, the official e-health 

center is available 24 hours a day and seven days a week, so the service will 

be more flexible. Currently, in addition to office hours, case managers and 

physicians can be contacted by telephone. 

 Regular health reports 
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A total of 47% of users need Regular health reports, and 78% of users hope 

to receive monthly reports by e-mail. In fact, patients can now login to use 

this feature. Additionally, when patients go back to the clinic once every 

three months, physicians will be able to describe their situation for them. 

 Mobile care services 

A total of 37% of users are interested in Mobile care services; 55% of users 

want a mobile e-health platform, and 37% of users hope to upload physio-

logical measurements by using mobile communications. 

 Health education services 

A total of 35% of users need Health education services, 57% of users want 

periodic health clinics, and 37% of users hope the hospital provides educa-

tion videos in the platform. In addition, NTUH can also provide some rele-

vant and deeper knowledge of health education, diet, medicines and other 

functions. 

Relevant to the formation of future e-health services, we know that users prefer 

Priority registration, Health management and Consulting remote physicians. We also 

discuss these services as follows: 

 Priority registration 

A total of 45% of users show interest in Priority registration. However, the 

feasibility is not high because physicians themselves are too busy, and it is 

hard for case managers to add extra patients to the outpatient list. 

 Health management 

A total of 43% of users like Health management. If the services are again 

handled by case managers, the case managers would be too busy. The feasi-

ble way is that another unit provides the service and the unit would ideally 

be a permanent organization in NTUH. 

 Consulting remote physicians 

A total of 41% of users want Consulting remote physicians, but it is cur-

rently not feasible due to legal reasons. 

5.2.4. Service Encounter 

NTUH, the e-health service team, and the case managers play three critical roles 

in the service encounter.  
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NTUH has had the Telehealth Center, the Continuous, Personalized Healthcare 

Integrated Platform and measuring instruments. In addition, NTUH can establish 

CDSS to automatically diagnose cases’ status to reduce the burden on service per-

sonnel. CDSS sets many care routines and plans, physicians’ medical knowledge or 

case managers’ care experience, and after setting them up, the elements of the system 

will automatically operate, such as reminder services. Only when an emergency situa-

tion occurs is it necessary for intervention from case managers. Additionally, patient 

associations and online patient associations, such as a diabetes patient association, 

facilitate relationships among patients. Like Facebook, patients can share any infor-

mation via online patient associations or provide emotional support. Some attractive 

services are necessary, such as offering useful articles about diabetes care. In addition, 

it is also a channel through which case managers can help patients. 

In the NTUH Telehealth Center, case managers are the communicative bridge 

between patients and physicians. The patients need to measure and upload physiolog-

ical measurements. Case managers are the main service providers and responsible for 

monitoring patients’ physiological measurements daily, giving health consultations, 

building patients’ personal health records, offering health reports monthly, and 

providing urgent care consulting. Physicians assess patients’ situations in a timely 

fashion (see Figure 12).  

Figure 12 The relationships among patients, case managers and physicians 

In the project, there are two case managers as the main players in the e-health 

service. Work is Monday to Friday from 8:00 am to 5:00 pm. Current job functions 

include handling machines or platform issues, phone calls, replying to messages from 

patients, reminding patients of measurements and to come back the clinic, etc. Distri-

bution of job responsibilities varies according to individual cases. A case manager 
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could be responsible for 50 cases, which is the limit of total cases . If there are more 

than 50 cases, hospitals must give case managers assistance by hiring extra case 

managers or building up efficient CDSS. As for physicians, their jobs are the same as 

originally specified. Patients would regularly come back to the clinic once every three 

months, or patients seldom contact physicians. Case managers’ main role is to interact 

with patients.  

If there are any problems, case managers mainly discuss them with health edu-

cators because physicians are too busy. However, with regard to drug use, it is neces-

sary to communicate with physicians to see patients’ blood sugar conditions and make 

the adjustments as necessary. To improve these issues, e-health has to pay a reasona-

ble salary to physicians or hire resident physicians in the e-health center. Therefore, 

should physicians stay in the e-health center during regular business times, case man-

agers would have the chance to discuss issues with them. Additional details can be 

found in Appendix F - The decision area: Service Encounter. 

5.2.5. Service Delivery 

There are three processes in e-health services, including enrollment, care and 

case closure. 

The first process is enrollment, namely how patients learn of NTUH’s e-health 

service, how patients contact NTUH’s e-health service and how patients enter the ser-

vice. From the questionnaire results, (see Table 22), 90% of users are introduced to 

e-health services by physicians. We know that with physicians promoting the service, 

the patients’ willingness to participate in e-health services will be higher. Additionally, 

because there are a few users introduced by relatives, friends or the patients associa-

tion, a future proposal is to consider these channels by which to expand customers. 

We also propose promotional videos: choosing young patients as protagonists to cre-

ate optimism and distinctive images in order to attract patients with Type 1 diabetes. 

Table 22 Users’ entering channels 

Channel Number Percentage 

Introduction by physician 44 90% 

Introduction by relatives of patients 2 4% 

Introduction by a patient association 2 4% 

Websites, newspapers, magazines, etc. 1 2% 

The second process is care. Figure 13 shows the whole care process in the 

NTUH Telehealth Center. In the beginning, physicians will give patients instructions 
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about physiological monitoring. After returning home, patients should upload physio-

logical measurements. The physiological information will be transferred to Digital 

Data Storage, including daily data uploaded to the Call Center as well as emergency 

data uploaded to the Intensive Care Unit (ICU). Case managers would provide pa-

tients with guidance related to diet, medication, health, etc., and if abnormal physio-

logical information occurs, the case manager will assist in arranging outpatient or 

emergency treatment. After medical treatment in the ICU, patients would be returned 

to physicians to receive new instructions. 

Figure 13 The care process in the NTUH Telehealth Center 

The final process is case closure. In the project, for patients who did not upload 

records for several days or who could not be contacted by case managers, had no wish 

to continue, etc., case managers would close the case. Additional details can be found 

in Appendix G - The decision area: Service Delivery. 

5.2.6. Key Resources 

There are four types of resources, including physical, intellectual, human or fi-

nancial resources. 

The physical resources that NTUH can utilize are its Continuous, Personalized 

Healthcare Integrated Platform, (online) patient association, instruments of Home 

Care, and resources of each department. Additionally, JSH also developed instru-
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ments of Community Care as a resource. The instruments have the feature of personal 

identification. When residents come to Health Stations and insert their ID card into 

the instruments, the instrument immediately identifies who they are, outputs their old 

data and inputs new data. 

 

Figure 14 The framework of the platform 

Figure 15 The integration architecture of the case management information system 

The Continuous, Personalized Healthcare Integrated Platform contains the case 

management information system and the health information portal (see Figure 14). 

This continuous, personalized case management information system is for case man-

agers. The system utilizes modular design to construct various subsystems in order to 

increase the repeatability of the system and the function of elastic amplification. The 
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system is built under the domain of NTUH and is presented as a web page. Case 

managers can use the system to access the list of outpatients, test data, medication 

records, etc. The integration architecture of case management information systems is 

shown in Figure 15, including the Diabetes care network, COPD care network, Tele-

health center website, Mental illness care center website, Diet care website, Pulse di-

agnosis medical system, and Hospice care network. The Personalized health infor-

mation portal is for patients. The portal provides the public with a health information 

network and ubiquitous healthcare services. The use of cloud computing ensures the 

scalability, stability and effectiveness of the system. 

From the questionnaire results of the e-health platform, for the current functions, 

users most commonly used Record of physiological values, Measurements of blood 

glucose, Insulin records, Three-month reports, etc. related to records and measure-

ment functions. For the future functions of the platform, users hope that NTUH will 

provide Calculating, recording and chart tracking of calories per meal, Medication 

consultation, Online registration, Customer consultation, etc. It shows that users wish 

that the future functions of the platform will focus on self-health management as well 

as easier access to medical resources to improve health. 

Additionally, each role in e-health services also proposes the improvement sug-

gestions of the platform. (see Table 24) As for the improvement suggestions of JSH’s 

instruments, physicians advise that interface design be user-friendly and graphical for 

the elderly. 

Table 23 User needs and the feasibility of the e-health platform 

Users 

Service personnel The most commonly 

used functions 
Count Percentage 

The current functions 

Record physiological 

values 
28 57%  

Measurements of 

blood glucose 
23 47%  

Insulin records 22 45%  

Three-month reports 17 35%  

Blood reports 14 29%  

Diet records 13 27% 
 Patients will feel it is extra work 

 For some patients, such as the el-
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derly, they are not familiar with 

the computer and cannot do this 

Daily record form 10 20%  The same as Diet records 

Control objectives 7 14%  

Education and health 

knowledge  
7 14%  

Drug history 6 12%  

History of diabetes 5 10%  

Exercise records 4 8%  The same as Diet records 

Stress scale records 4 8%  

Outpatient records 

and primary therapy 
2 4%  

Emergency contact 1 2%  

Family disease his-

tory 
0 0%  

Users 

Service personnel Desired functions in 

the future 
Count Percentage 

The future functions 

Calculating, record-

ing and charts track-

ing of calories per 

meal 

24 49%  

Medication consulta-

tion 
23 47% 

 Sometimes case managers can 

handle medication problems on 

their own 

 Additionally, they can access the 

Medication Information on 

NTUH’s website, or ask the 

health educator 

 The medication information on 

NTUH’s website is more than the 

portal system, such as uses and 

prescriptions. Case managers and 

patients can query medication in-
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formation there 

Online Registration 21 43% 

 Patients can link to online regis-

tration on the NTUH website; it is 

really convenient for them, as 

there is no need to specially login 

to the portal system to register 

Customer consulta-

tion 
20 41%  

Automatic transla-

tion of sport calories 

consumption 

16 33%  

Special clinic 15 31%  

Inquire about pre-

scriptions 
12 24%  

Health education 

videos 
12 24% 

 Platform can have videos to teach 

the patient how to inject insulin, 

for example. Videos can be more 

effective than plain text commen-

tary. 

Periodic newsletters 12 24%  

Purchasing services 

(such as health care 

supplies) 

10 20%  

Social network of the 

members 
8 16% 

 The entity patients association has 

to allow patients to have some in-

teraction; however, less type 1 

diabetes patients got involved. 

Care videos 2 4% 

 Patients need to have a webcam 

 If there is such a device, perhaps 

case managers can see patients’ 

problems via video  

 However, for case managers, the 

video interview would cause a bit 

more of a burden than the tele-

phone interview 

Sending sync 

e-notification to rela-
2 4%  
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Table 24 Improvement suggestions for the platform 

Roles Improvement suggestions 

Users 

 User-friendly interface: operates easily 

 Improve fluency: avoid getting lost when operating the platform 

 More information after arranging: the presentation of data needs 

to be read easily 

 More integrated: integrate each function and service 

Physicians 

 More useful indicators: in addition to blood glucose or blood 

pressure, some early indicators of complications are also 

important, such as microalbuminuria 

Case managers 

 Record temporary and acute changes: not only record 

physiological measurements but also record temporary and acute 

changes 

 Quickly browse and query key information: handle cases’ 

situation more easily and quickly 

 New record field: record some special situations, such as patients 

in the ICU 

 Arranging function: execute jobs easier 

Administrators 

 View data: such as the current number of patients, how much 

income and expenses, whether the medical costs, outpatient or 

inpatient time decrease after participating in the service 

 View process: which processes take the most time, what 

problems occur in the process, etc. 

 Make decisions: be able to make decisions according to the data 

and process information 

Regarding intellectual resources, NTUH has the brand influence and active re-

search experimental technology, such as noninvasive instrumentation, u-health and 

m-health instruments, and wireless communication with devices and mobile phone 

applications. Moreover, NTUH obtained several professional certifications, including 

the Government Service Quality Award, Ministry of Education, Telecare Industry 

Association Taiwan, 2012 Symbol of National Quality. 

As for human resources, in addition to physicians and case managers, NTUH 

may consider whether it is necessary to hire resident physicians in the future. When 

the e-health center reaches 1,000 or 2,000 cases, there may exist various types of dis-

eases that will need to be addressed. If resident physicians can be on standby in the 

tives 
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center, they can support the center in offering more disease care. 

The final resource is financial value. The e-health plan obtains long-term in-

vestment from NTUH, which shows NTUH’s determination to develop e-health ser-

vices. In the future, NTUH hopes to successfully copy and diffuse the e-health busi-

ness model to obtain technology transfer fees. Additional details can be found in Ap-

pendix H - The decision area: Key Resources. 

5.2.7. Key Activities 

A hospital needs to execute a series of activities to make e-health services ready 

to offer patients. NTUH should develop Continuous, Integrated Personalized 

Healthcare Platforms, develop CDSS to assist service personnel, offer e-health ser-

vices for Home Care by using synchronous/around the clock/back up, integrate re-

sources and services of each department, provide personnel training and examinations, 

etc. As for JSH, it needs to set up Health Stations to offer services for Community 

Care. 

First, in order to build a Continuous, Integrated Personalized Healthcare Platform, 

NTUH needs to consolidate the functions of each disease care unit and patient’s in-

formation to allow cases to receive comprehensive care.  

Second, in order to reduce the workload of physicians and case managers who 

hope to have a routine medical model, they must use CDSS to solve the patients’ 

problems. However, a patient’s condition is likely to keep changing and each patient 

is individual and needs Personalized Medicine. This medicine is not easy to manage. 

A variety of different issues and many individual judgments are involved in Personal-

ized Medicine. Therefore, it needs to rely on physicians and case managers for sup-

port, but costs will inevitably increase accordingly. From a different perspective, if 

the conditions of the setting are very simple variables, then they can be systematic and 

automated more easily. In many situations, CDSS is able to solve problems, and it is 

not necessary to use too much Personalized Medicine. Therefore, timely CDSS should 

still be able to give timely support. 

Third, in order to offer e-health services to many patients, NTUH should design 

an architecture that is scalable. For example, the NTUH Telehealth Center is able to 

handle 200 cases now, and after scaling up 200 times, the center would be able to ac-

commodate 20,000 people in its e-health services. When the front-end filter discovers 

a problem, it directly passes it to the back-end service group to handle. In other words, 

not every patient would use the back-end service group, and only a small group will 

be passed from the front-end filter to the back-end service group. Therefore, there are 
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three key factors needed to design a good scaled-up architecture. The first one is that 

the auto filter has to be very powerful, be able to accurately screen patients in need 

and maintain its accessibility all the time. The second one is the back-end service 

group. It means the number of patients that the service group can handle. While the 

center has the ability to operate the back-end, it could run the front-end. Finally, the 

e-health center needs to decide what percentage of patients to pass from the front-end 

filter to the back-end service group. 

Next, NTUH needs to integrate each department to offer an e-health integrated 

service. Integrating each department, medical information system and related service 

is technically feasible, but there are issues related to regulations, such as the Physi-

cians Act and Personal Information Protection Act. Additionally, how to share the 

charges and profits among each department is also an issue. 

In the process of integrating each department, more and more departments are 

contained by e-health; more and more disease care can be offered to patients. Practi-

cally, the whole process has grown gradually from Cloud Ward to Cloud Hospital. 

How does NTUH successfully change from Cloud Ward to Cloud Hospital? First, a 

successful model must be created and implemented. For example, if NTUH wants to 

increase the types of diseases it treats, it needs to take a successful disease to be the 

core program and then gradually add other related diseases. For NTUH, heart disease 

is currently the most successful case. Accordingly, NTUH first included heart-related 

diseases into e-health services and progressively developed all disease care into an 

integrated service. Development should occur from the bottom to the top, like a unit 

slowly pushed to stack up. If the development direction is from top to bottom, it leads 

to scale-up problems; moreover, it is hard to see an outcome. Cloud Hospital is 

NTUH’s ultimate goal to offer e-health services with a combination of mul-

ti-disciplinary and multiple diseases. In the future, e-health services will be provided 

gradually from the Cloud Ward level to Cloud Hospital level. 

E-health service personnel recruitment and training is very important to enable 

these personnel have the ability to offer services to patients. Case managers play the 

main roles in the Telehealth Center. The role of case managers can also be served by 

nurses or health educators. Case managers need to have quick judgment and treatment 

abilities, basic knowledge of health education and the ability to adjust medication, so 

it is necessary to give case managers education and training. Currently, this education 

and training is still not available. However, when the number of cases reaches a criti-

cal mass, there will be relevant education and training to enable case managers to care 

for patients. In addition, the professional e-health team is also a critical factor in 

e-health services because the e-health team needs to be able to offer services to pa-
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tients or help them with suggestions and interpretation. For example, the number of 

online patients in the NTUH Telehealth Center reaches 200 cases every day. Namely, 

one shift for case managers involves 200 cases. The shift system needs a very com-

plex management and control function, and it basically constitutes barriers to e-health 

for other service providers. To become professional, the center needs to educate its 

personnel, improve management and participate in various exchanges, certifications 

and competitions to earn patients’ trust. 

To develop the e-health service of Community Care, JSH needs to look for in-

struments of Community Care with the feature of personal identification, find a suita-

ble region, such as temples or village offices, organize local volunteer teams, and give 

patients feedback and maintain a positive relationship with the community. Additional 

details can be found in Appendix I - The decision area: Key Activities. 

5.2.8. Key Partners 

The hospital generally choose these units to cooperate with, such as medical in-

strument manufacturers, platform developers, medical care units, daily care units, in-

stitutions and communities, security service providers, and government units. We will 

discuss the partners of NTUH and the way they cooperate as follows: 

With instrument manufacturers: patients are free to choose any brand of instru-

ment. NTUH most likely introduces some brands of instruments to patients if patients 

have questions, but NTUH will not intervene in patients’ purchasing of instruments. 

However, perhaps NTUH can discuss with instrument manufacturers the possibility of  

a collective budget if NTUH helps them promote their product. In fact, transmission 

costs are tied to the measurement instruments because the manufacturer has signed 

with Chunghwa Telecom. Therefore, once patients purchase instruments, they have 

paid for the transmission costs. In other words, when patients receive e-health services, 

they will not need to pay for the costs again. The project is currently planning to work 

with domestic instrument manufacturers to spur industry cooperation and the domes-

tic economy. 

With platform developers, NTU and NTUH Information Management Office: 

NTU helps NTUH build the customized e-health platform, and the partnerships are 

relatively flexible. In the future, technology will gradually be transferred to the NTUH 

Information Management Office. Additionally, on the basis of medical and research 

cooperation, NTH actually charges no fees to save money for patients. 

With the medical care units, each department of NTUH: NTUH Telehealth Cen-

ter mainly offers heart disease care. Other care departments, such as Diabetes, COPD, 
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Mental illness, Diet, Chinese medicine and Hospice, have taken part in e-health. Ad-

ditionally, Shaping and Nutrition departments also have this intention. Additionally, 

Family Medicine, as the first line of primary health care, can provide patients with 

more integrated, comprehensive and holistic care. Furthermore, the Diabetes Educa-

tion Team can also offer diabetes care training. 

With the medical care units, JSH for Community Care: The community hospital, 

such as JSH, is responsible for the first line of treatment. By using the e-health system 

to screen relatively stable patients, they only need to receive local control; additional-

ly, severe cases will be passed to NTUH to accept treatment. The link between NTUH 

and JSH is via tele-consultation. There are sets of 42-inch monitors, with a camera 

connecting to NTUH through the information system. Once personnel at JSH upload 

data, the medical team at NTUH immediately sees it. Therefore, when personnel in 

JSH need to consult physicians at NTUH, they can use this equipment. However, due 

to regulations, the operating method is restricted to seeking NTUH’s advice, and 

judgments must be offered by JSH. It is not considered a formal consultation. This use 

is to seek other specialists’ advice or to allow patients in JSH to see their surgery or 

attending physicians at NTUH. 

With daily care units, a large nursing facility for Institutional care: The large 

nursing facility has a great deal of potential. First, it has 1,000-2,000 patients to reach 

economies of scale. Second, it is a good fit for e-health services because of some 

characteristics; these large nursing facilities are almost all located in remote regions, 

and for patients in these regions, seeing a doctor is relatively difficult. Third, these 

large nursing facilities have nurses to support care services. However, there are some 

nurses but no e-health systems, good medical equipment, and medical support from 

hospitals. Therefore, the nursing facility can cooperate with hospitals through the 

e-health system. Hospitals can offer some medical guidelines and consultation for the 

nursing facility, and the nursing facility can provide better care to patients and im-

prove the quality of care. 

With institutions and communities: NTUH can cooperate with institutions and 

communities to expand the scope of enrollment. However, for NTUH, the burden will 

be heavier. However, the NTUH system has a high-level architecture. NTUH is on the 

top level of management, and its level and professional degree is relatively high. In 

the middle, there are community hospitals, such as JSH, responsible for first-line 

emergency treatment. If the community hospitals, institutions and branches also join 

e-health services in the future, it can directly use the cloud to filter patients to the 

center, so it will not have the need to add more manpower. 
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With government units, require patients to participate in e-health pilot projects: 

In terms of legislation or health care, NTUH requires patients to upload data to the 

platform; with a sound legislative system and the environment, the hospital is able to 

have better and more long-term care planning. With these measurement data, the hos-

pital can research quality of care, the death rate, the complication rates of chronic 

diseases, etc. These research results can help hospitals to improve patients’ health. For 

example, the government grants patients with Type 1 diabetes almost all medical ex-

penses or inspection fees, so they should have the obligation to participate in e-health 

services to help hospitals verify that offering e-health services is indeed useful. Ac-

cordingly, hospitals are also obliged to give patients proper care. However, hospitals 

in fact do not get anything useful from the e-health service. The tripartite relationship 

is difficult to balance, and the government needs to think about how to balance the 

relationship and make this model work. 

With government units, Fee-for-service (FFS) or Case payment: On the basis of 

the FFS mode, for example, NHI can decide if patients’ HbA1c value is higher than 

8%, and the hospital can open medical orders to allow patients to use the instruments. 

Moreover, the instruments can be provided here by the NHI Bureau. The concept is 

like a prescription. The NHI Bureau should have such measures so that the hospital is 

able to offer billing services. NHI and hospitals also should consider how to assess 

performance. As for Case payment, it is a virtual budget. If the hospital can make pa-

tients healthier so that patients actually spend less than the virtual budget, then the 

hospital can get the share of the savings. Therefore, on the basis of a Case payment 

model in the future, the hospital should research and verify whether e-health services 

indeed improve patients’ health. Additionally, if the hospital finds that e-health may 

decrease medical expenses, it will have more incentive to offer e-health services for 

free. After all, at this stage, demanding patients to pay for the service is still difficult 

to justify. Additional details can be found in Appendix J - The decision area: Key 

Partners. 

5.2.9. Financial Value 

The financial value includes economic benefits brought to hospitals as well as 

prices the patients are willing to pay for this service, namely revenues and costs. 

Revenues of e-health services come from service fees as well as technology 

transfer fees. The charges, refer to the range of prices patients are willing to pay. It 

depends on current patients’ economic state and the severity of the disease. For ex-

ample, chronic disease fees should be lower and heart disease fees will be a little 

higher. The survey results show users’ attitude toward e-health service fees in the fu-
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ture. A total of 61% of users still want to join if the service fee is reasonable, and 39% 

do not want to join if they need to pay a service fee. (see Table 25) Additionally, users 

hope the service fees can be held to less than $500 NTD per month. There is usually a 

gap between the prices patients expect and the real prices charged. How to adjust the 

gap is an issue. Table 26 shows the charge mechanism of other hospitals; NTUH can 

take it as reference. Additionally, if the e-health business model can reach successful 

duplication and diffusion, NTUH is expected to earn technology transfer fees of about 

$2,000,000 NTD. 

At present, the NTUH Telehealth center still needs support from other sources or 

NTUH’s investment. Relying only on incomes to pay salaries for case managers is 

still difficult; physicians are supportive of the e-health project and hired by other de-

partments. From the long-term perspective, the Telehealth center has potential. Be-

cause it is still not self-financing, it certainly needs support until it becomes an inde-

pendent and sustainable business in the future. Additional details can be found in Ap-

pendix K - The decision area: Financial Value. 

Table 25 User attitudes toward service charges 

Service charges Number Percentage 

Still want to join if service fee is reasonable. 30 61% 

Don’t want to join if I need to pay a service fee. 19 39% 

Table 26 The charge mechanism of other hospitals 

Hospital Charge mechanism 

NTUH Telehealth Center  A free trial period of 2 weeks 

 After the trial period, four customized payment 

plans are available based on the different 

equipment  

 During the official usage period, a minor daily fee 

of a few dozen NTD is charged for instrument 

rental and hospital service fees  

CCH Long Distance 

Health Management 

Center 

 Care management service for overweight people: 

$300 NTD per month 

 Home service for solitary and diabetic elders: 

about $2,000 NTD per month 

FEMH and FET 880 

Mobile Care Service 

 Medical team service fees: $ 2,500 NTD per month 

 Buy Card Guard: $ 35,000 NTD 

 Rent Card Guard: $ 1,500 per week NTD 
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CHGH Telecare Services 

Center 

 Blood pressure service fee (per month): $500 NTD  

 Blood glucose service fee (monthly) (excluding 

paper): $500 NTD 

 EKG service fee (10 days): $2,000 NTD 

 EKG service fee (monthly) (asynchronously): 

$2,000 NTD 

 EKG service fee (monthly): $4,000 NTD 

 EKG service fee (3 months): $10,000 NTD 

 EKG service fee (6 months): $15,000 NTD 

Min-Sheng Healthcare  First month: free 

 Second month: $600 NTD per month 

5.2.10. Customer Value 

Customer value is the most direct feedback from customers and the most im-

portant factor in verifying that the e-health service is successful. It affects whether 

customers would keep participating in the e-health service. It is composed of quality, 

which can be measurable in ways such as physiological measurements, as well as sat-

isfaction, which can be measured through questionnaires. 

Regarding quality, mostly hospitals use short-term effects, blood glucose, blood 

pressure, blood fats, etc. Additionally, outcome indicators would be used to judge 

cases’ final situations. For example, the death rate is lower before participating in the 

e-health service. However, there is not enough information to determine the final re-

sult. Physicians suggest that intermediate indicators can also be used to view some 

early indicators and complications, such as microalbuminuria. 

For satisfaction, in addition to investigating cases’ satisfaction regarding e-health 

services, platform, instruments, etc., we also put the questionnaires on the e-health 

platform to investigate patient demand for services. Additional details can be found in 

Appendix L - The decision area: Customer Value. 

5.2.11. Operating Value 

The operating value can be viewed from management and personnel. 

In the past, hospitals used to adopt financial value or the number of enrollments 

to judge whether e-health services were a success or not. Hospitals focus on the 

amount of enrollment because it could bring economies of scale, which is very im-

portant for the following reasons: First, without enough users, it is hard to measure 

data, such as medical outcomes. Second, it is possible to get the cheapest and the best 

test paper and instrument with enough users. Third, when there are no basic users, the 
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system and the business model find it difficult to survive. However, value generated 

from e-health services is not the abovementioned factors. NTUH hopes e-health ser-

vices can contribute to NTUH’s marginal benefits; for example, e-health would im-

prove bed turnover rates so that the number of patients treated simultaneously would 

increase. Other indicators include bed turnover rate, hospital management of length of 

stay, outpatient stays, hospitalizations, ED visits, etc. Through the e-health service, 

these management indicators may be improved and contribute to the success of 

NTUH. 

Additionally, failed e-health services in past cases generally had no concern for 

service personnel’s value, such as physicians and case managers. Eventually, these 

cases still cause failure even though the customer value shows success. If NTUH 

wants to operate e-health services for a long time, we advise that it is necessary to 

enhance physicians’ and case managers’ willingness to participate by providing rea-

sonable pay. Additional details can be found in Appendix M - The decision area: Op-

erating Value. 
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CHAPTER 6 - DISCUSSION 

 

After proposing the e-health business model for NTUH, we must actually assess 

this model to investigate whether NTUH currently has the conditions or capabilities 

recommended by the model or the recommendations for the future direction for 

NTUH. The assessment results are shown in Table 27. 

Table 27 Assessment of the NTUH e-health business model 

Suggestion or Ideal planning Assessment 

Organization 

NTUH’s objectives 

1) Reduce the number of outpatient stays, hos-

pitalizations, ED visits, etc. to contribute to 

marginal benefits for NTUH 

2) Have the ability to independently balance 

revenues and costs 

 

1) Underway: NTUH has tried to verify that 

e-health may improve outcomes not only for 

patients but also for NTUH by conducting 

various pilot plans. 

2) Not yet: Far from this stage 

NTUH’s goals 

1) Short-term: Incorporate the project’s diabetes 

care into the NTUH Telehealth Center 

2) Medium-term: Become a routine, compre-

hensive and independent department 

3) Long-term: Become an important department 

to maintain people’s health 

 

1) Underway: Now it is in the consolidation 

process. 

2) Not yet: Far from this stage 

3) Not yet: Far from this stage 

JSH’s goals 

1) Short-term: Extend the types of disease care, 

ranging from diabetes to heart diseases or 

hypertension 

2) Medium-term: Promote this model to the 

community 

 

1) Not yet: Currently mainly focusing on diabe-

tes or other chronic diseases 

2) Underway: JSH has set up Health Stations to 

build a positive relationship with the com-

munity as well as actively execute home vis-

iting to keep in touch with patients. 

Customer Segments 

An e-health business model between the two 

extreme markets 

1) Crisis Management as the exclusive market: 

patients with Type 1 diabetes, severe 

cardiovascular diseases, or complications, 

hereditary, complex or long-term diseases 

 

 

1) Finished: NTUH has offered related care for 

patients with Type 1 diabetes and severe 

cardiovascular diseases, which is 

differentiated from most hospitals operating 
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2) Health Management as the mass market: 

people who feel healthy but hope to become 

healthier may also participate or who feel 

unwell but hope to return to their original 

healthy states may participate 

for chronic care. As for patients with 

complications, hereditary, complex or 

long-term diseases, there are some issues 

facing the capability of e-health platforms, 

the difficulty of commercial operations and 

the integration of each department. 

2) Finished: NTUH Telehealth Center has 

targeted the customer groups and offered 

services. 

Service Proposition 

Integrated services 

1) Integrate platforms: Including patients’ elec-

tronic medical records, physiological value, 

medical information platforms, etc. 

2) Integrate services: Related services of each 

department 

3) Progressive development: As e-health gradu-

ally expands, more and more disease care 

will be contained in integrated services; all 

departments will eventually participate, like 

tele NTUH. 

 

1) Underway: Some have been integrated, such 

as Diabetes care network, COPD care net-

work, Diet care website and Hospice care 

network. 

2) Underway: The same as above 

3) Underway: Begin first with cardiovascular 

disease, which is more urgent and patients 

would be more willing to pay for it; diabetes 

care will also be included. Liver disease, 

kidney disease or postoperative patients are 

also prone to accept short-term care; addi-

tionally, some relevant departments or ser-

vices, such as weight loss, sleep or rehabilita-

tion, have also expressed interest. 

Health management services 

1) Design services focused on satisfying the 

basic necessities of life of diabetes patients to 

combine life care with e-health services 

2) Cooperate with affiliate stores, such as a fit-

ness center. For example, after assessing a 

patient’s situation, NTUH could choose a 

fitness center and suggest that patients follow 

a particular diet or exercise plan 

 

1) Not yet: Although there are related services 

in the platform, such as Diet records, it is still 

far from this type of service 

2) Not yet: No related cooperation now 

Offer basic and value-added services 

1) Distinguish services at several levels to form 

basic and value-added services, making op-

tions more flexible 

 

1) Underway: Currently we know users' 

demands and their priority of each service 

through the questionnaire survey, which can 
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be a reference for development in the future 

JSH’s e-health services 

1) Design life care services for the elderly 

 

1) Not yet: Besides home visiting, there are no 

related life care services at the present time 

Service Encounter 

The development of CDSS 

1) Establish CDSS to automatically diagnose 

cases’ status to reduce the burden on service 

personnel 

 

1) Underway: Ongoing 

The development of an online patients associa-

tion 

1) Let patients share information or provide 

emotional support in an online patients asso-

ciation  

 

 

1) Not yet: The project has an initial idea, but 

has not yet implemented it. 

Service Delivery 

  

Key Resources 

Improvement suggestions for the platform 

1) User-friendly interface and improved fluency 

2) More information after arranging 

3) Quickly browse and query key information 

4) New record field 

5) Arranging function 

6) More integrated 

7) More useful indicators 

8) Record temporary and acute changes 

9) View data, process and make decisions 

 

1) Not yet 

2) Underway: Continuing to improve 

3) Underway: Continuing to improve 

4) Finished 

5) Underway: Continuing to improve 

6) Underway 

7) Not yet 

8) Not yet 

9) Not yet 

Improvement suggestions for JSH’s 

instruments 

1) Personal identification feature 

2) User-friendly / graphical interface design for 

the elderly 

 

 

1) Finished 

2) Not yet 

Resident physicians 

1) When the e-health center reaches 1,000 or 

2,000 cases, there must be resident 

physicians to stand by in the center. 

 

1) Not yet: Far from this stage 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

78 

 

Key Activities 

Design a scalable architecture 

1) When the front-end auto filter discovers a 

problem, directly pass it to the back-end 

service group to handle it. Only the center 

has the ability to operate the back end, it 

could run the front end. 

 

1) Finished: NTUH currently employs the 

scaled-up architecture to balance the burden 

of the telehealth group and provide services 

to more patients 

Education and management of the e-health 

team 

1) Offer case manager training 

2) Cultivate a professional e-health team 

 

 

1) Not yet: Because the number of cases 

currently does not reach a critical mass, it is 

difficult to plan related training. 

2) Finished: NTUH has participated in various 

exchanges, certification and competitions to 

earn patients’ trust. 

Key Partners 

Cooperate with institutions, communities or 

branches 

1) The community hospital, JSH, is responsible 

for the first line of treatment. By using the 

e-health system, it can screen relatively stable 

patients and pass severe cases to NTUH to 

accept treatment. 

2) Through e-health, NTUH or JSH can offer 

some medical guidelines and consultation for 

the nursing facility, and the nursing facility 

can provide better care to patients and 

improve the quality of care. 

3) The cloud can be used to filter patients to the 

center, so more manpower will not need to be 

added. 

 

 

1) Finished: The mechanism is preexisting in 

general medical use and can also be applied 

in the e-health area. 

2) Not yet: Although NTUH has such aims, it 

has not yet discussed a cooperative model 

with any nursing facilities . 

3) Underway: NTUH and JSH both hope to 

realize this method in the future. Perhaps 

through e-health, as long as someone local 

can implement the doctor's orders, it is not 

necessary to set up an e-health team locally, 

which saves manpower and personnel costs. 

Government: policies & regulations 

1) In terms of legislation or health care, require 

patients to upload data to the platform; 

consider the rights and obligations of patients 

with Type 1 diabetes 

2) Using the FFS model, for example, NHI can 

determine whether patients’ HbA1c value is 

 

1) Not yet: The policies need to be provided to 

the relevant government agencies to 

deliberate. 

2) Not yet: Through government grants and 

patient exam fees, it is difficult to grant 

patients even an instrument fee. 
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higher than 8%; NTUH can thus open 

medical orders to allow patients to use the 

instruments. Moreover, the instruments can 

be provided here by the NHI Bureau. 

3) Using the Case payment model in the future, 

NTUH should research and verify that 

e-health indeed improves patients’ health. If 

NTUH finds that e-health may decrease 

medical expenses, it will have more incentive 

to offer e-health service for free. 

3) Underway: Various pilot plans conducted by 

NTUH and JSH are trying to confirm that 

Case payment can actually reduce medical 

costs and improve patients' health. 

Financial Value 

Technology Transfer Fee 

1) If the e-health business model can reach 

successful duplication and diffusion, NTUH 

is expected to earn technology transfer fees 

totally approximately $2,000,000 NTD. 

 

1) Not yet: The model still has not reached the 

necessary size. 

Customer Value 

  

Operating Value 
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CHAPTER 7 - CONCLUSION 

 

This study aims to successfully deploy NTUH e-health services, sustainably op-

erate and permanently offer e-health services, and improve other management con-

cerns. After a series of analyses and derivations, we propose the e-health business 

model for NTUH. Using five main pillars to describe our model, our findings and 

recommendations are as follows: 

1. Identify the service position to design services competitively: 

First, a service provider should define its service position to emphasize its 

own strengths and develop service characteristics differentiated from other 

service providers. NTUH is a top teaching hospital with a complete medical 

system and an outstanding medical team that offers patients complete med-

ical care and treatment. To have the ability to independently operate 

e-health, NTUH can choose between two extreme disparities: the exclusive 

market “crisis management” and the mass market “health management” to 

balance its costs and revenues. Therefore, NTUH can target patients with 

complications, hereditary, complex or long-term diseases to offer e-health 

services, which distinguishes it from other community hospitals or institu-

tions focusing on long-term care for elderly patients. Additionally, NTUH 

can also offer health management services to people who feel healthy or 

unwell and emphasize that prevention is better than a cure by connecting 

care services with patients’ daily lives, such as exercise and diet. NTUH 

needs to first develop a successful model, and then extend it to other areas 

of disease care to realize its movement from Cloud Ward to Cloud Hospital. 

2. Customer-oriented service design: 

Before developing e-health service propositions, it is necessary first to un-

derstand target customers' demands to ensure customers would be satisfied 

with the services. Take NTUH as an example. Most users had Type 1 dia-

betes, were aged 35-65, young and middle-aged, and had a long-term histo-

ry of disease. Therefore, how to design services to let the customer groups 

control their physical conditions easily and carry on their normal life and 

leisure will be the service propositions. The customer groups thus show in-

terest in Mobile care services (e.g., reminder services by cell phone text 

messages) and Health management services (e.g., Calculating, recording 

and chart tracking of calories per meal). Life care service for the elderly 

seems unsuitable for such customer segments because the service design for 
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these target customers would result in a waste of resources. Additionally, 

for future e-health services, users prefer Priority registration, Health man-

agement and Consulting remote physicians. These results show that users 

expect to conduct some self-health management as well as obtain medical 

resources more easily to improve their health. 

3. Create delivery processes to interact with customers: 

In this section, we focus on how to interact with customers and how to exe-

cute each process. Through the e-health center, platform and instruments, 

NTUH makes e-health services continually accessible to customers. Addi-

tionally, NTUH can develop CDSS to monitor patients' situations to ease 

the burden on service providers as well as create online patients associations 

to promote more experience sharing among patients. At NTUH, case man-

agers are the main service personnel that give patients health consultations, 

build patients’ personal health records, offer monthly health reports, and 

provide urgent care consulting; physicians would then assess patients’ con-

ditions in a timely fashion. Additionally, with physicians promoting the ser-

vice, the patients’ willingness to participate in e-health services will be 

higher, which is a channel that NTUH can consider. 

4. Build supporting processes to enable the offering of e-health services: 

The realization of service propositions and the quality of service delivery 

depend on perfect service support. Therefore, a hospital must view its 

available resources, determine how to execute and consider how to cooper-

ate with partners. NTUH needs to integrate related resources and each de-

partment to develop an integrated e-health service and platform. First, the 

platform must concern not only the inputting and viewing of patient data but 

also the ease of case managers’ and physicians' inspection and diagnosis. 

Additionally, NTUH needs to offer service personnel superior training to 

enable them have the ability to offer service to patients. To expand the 

scope of enrollment, NTUH can consider working with institutions or 

communities. As for government units, NTUH should consider various 

ways to offer e-health services in response to different policy directions. 

5. Generate value: 

The generation of value can be viewed from three aspects. The financial 

value includes economic benefits brought to hospitals as well as prices the 

patients are willing to pay for this service, namely revenues and costs. The 
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customer value refers to the degree of users' health improvement and satis-

faction with the service and platform. It affects whether customers would 

keep participating in the e-health service. Therefore, in addition to actually 

improving the value of patients’ health, NTUH still needs to think of how to 

make customers feel the value that e-health services bring. The operating 

value can be observed in terms of management and personnel. From the 

perspective of management, some marginal benefits that e-health services 

bring can contribute to NTUH. For example, e-health would improve bed 

turnover rates, so the number of patients treated simultaneously is increased. 

From the perspective of service personnel, because case managers and phy-

sicians play important roles in e-health services, it is critical to enhance 

physicians and case managers’ willingness to participate. 

We hope the proposed model can be a reference for NTUH, other potential hos-

pitals, and even governments. In the future, if any service providers want to develop 

e-health services, we offer a successful case and methods to address other problems, 

such as integration, laws, fees, and finance imbalances. The most important aspect of 

successfully delivering e-health services is helping people to lead healthy lives. In 

conclusion, it is of great value to successfully implement e-health services by adopt-

ing the business model method. 

Also, there are other challenges, including the limitation of the Physicians Act 

and Personal Information Protection Act, the future policy direction of NHI, the dif-

ficulty in charging for e-health services, seeking appropriate environment to develop 

e-health, the relationship between automation systems and personalized medicine. We 

propose the above questions as references for the potential e-health service providers. 

As for the future research, we suggest that two additional issues can be included 

into an e-health business model. The first one is regarding risk management. Risk 

management refers to potential threats about finance, legislation, personnel, health 

and safety or environment, which is an important issue upon developing a business, 

and especially for the business concerning the medical industry. As a result, we con-

sider that risk management is also a critical factor when fostering an e-health business. 

The second one is cost reduction through resource management. As we mentioned 

earlier, now e-health has a difficulty in financial imbalance, accordingly how to use 

limited resources and costs to reach the most effective outcomes is an imperative is-

sues. For a developing business, namely e-health, finance and resource issues should 

absolutely be considered. As a consequence, we recommend that future research di-

rections can be conducted toward risk management as well as cost reduction in the 

hope of a sustainable business model for e-health services. 
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Appendix A -  The Interview Questions 

Component Questions 

Organization 

 What characteristics does the NTUH have? Which one is the most 

important? 

 What does the NTUH expect for its vision of e-health services? What 

are the long-term, medium-term and short-term goals? 

 What differences or advantages does the NTUH have? 

 To offer patients integrated services, what other types of care can be 

integrated? 

 What is the vision for the integrated services? 

Customer Segments 

 So far, how do physicians choose the appropriate patients to join the 

e-health services? What is the first consideration? 

 To distinguish customer segments, other hospitals make choices 

(older patients or a single disease); we think the NTUH can target 

patients with hereditary, complicated or long-term diseases. What do 

you think? 

 Does the NTUH consider offering e-health services for communities 

and institutions, such as care centers or enterprises? 

 What types of patients, their needs, diseases, or situations would re-

quire community or institutional e-health services? 

Service Proposition 

 We are considering offering e-health services as part of basic ser-

vices for general needs and value-added services for other needs. 

What should be included in the basic services? What differences 

should the value-added services include? 

 Because community hospitals, such as the JSH, are responsible for 

the first line of emergency treatment, will the e-health services they 

offer be different from the NTUH? 

 The feasibility of the following e-health services: 

 Exception alert services 

 Reminder services 

 Inquiry services 

 Regular health reports 

 Regular phone visiting 

 Home visiting 

 Health education services 

 Mobile care services 

 Life care services 

 Drugs delivered to your door 
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 Offering healthy meals 

 Consulting remote physicians 

 Priority registration 

 Remote instant outpatient services 

 Health management 

 Weight loss programs 

 Life resource links 

 24-hour convenience store blood pressure and blood sugar 

measurement stations 

Service Delivery  How does the disease association influence patients? 

Service Encounter 

 How many patients does each case manager take charge of? 

 When the rate of enrollment is out of control, how should it be ad-

dressed? 

 How can communication improve between physicians and case 

managers or have them establish their own business? 

 What can case managers do to assist physicians? 

 What problems will occur in service encounters? How do you solve 

these problems? 

 How should you interact with patients in the community or institu-

tional e-health services? 

Key Resources 

 How can the e-health platform help administrators, physicians and 

case managers? 

 To reach a successful business model of e-health services, what re-

sources does the NTUH need to invest? What resources can be pro-

vided by the government, such as modifying laws or regulations? 

 The feasibility of the following e-health functions of the platform: 

 Online Registration 

 Customer consultation 

 Inquiring about prescriptions  

 Medication consultation 

 Special clinic 

 Health education videos 

 Periodic newsletters 

 Care videos 

 Sending sync e-notification to relatives 

 Social network of the members 

 Purchasing services (such as health care supplies) 

 Calculating, recording and chart tracking of calories per meal 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

94 

 

 Automatic translation of sport-related calorie consumption 

Key Activities 

 When offering patients integrated services, what difficulties may the 

NTUH encounter? 

 Is it practical to share medical records or platform information in 

e-health services? In addition to information technology, what prob-

lems in the implementation might occur? 

 To practice NTUH e-health services and to link the services with its 

branch hospital, we advise that patients with needs in the branch 

hospitals be filtered through a cloud and transferred to the NTUH in 

urgent situations. Would that be an effective method? 

 What abilities or knowledge should case managers have?  

 Does the NTUH offer related training for case managers? 

 Is it feasible to provide professional certification for case managers? 

 How should physicians and case managers’ motivation to offer ser-

vices be increased? Any feasible ways? 

 Do NTUH e-health services need permanent physicians on standby? 

Key Partners 

 How does the NTUH currently cooperate with other firms such as 

device providers, system developers, and telecommunications pro-

viders? How will that cooperation change in the future? 

Financial Value 

 How many patients does NTUH e-health services need to break 

even? 

 How much does each item cost, such as devices, test strips, transmis-

sion fees, or personnel costs? 

 How much do basic services cost? 

 How much are patients willing to pay? 

 How to fill the gap between patients’ expectations and maintaining 

realistic prices? 

Customer Value 
 For patients, in addition to improving blood sugar, blood pressure, or 

quality of life, what other indicators can be measured? 

Operating Value 

 Compared with competitors, in addition to profit, what value does 

the NTUH want to obtain from developing e-health services? 

 Will e-health services bring any help for the NTUH, such as im-

proving hospitalization rates, emergency department visits, hospital 

days or mortality rates? 

 We think the successful operation of e-health services not only de-

pends on customer value, but it also needs to concern stakeholders’ 

value, such as physicians or case managers. What key performance 

indicator (KPI) can be measured to evaluate the value? 
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Appendix B -  The Questionnaire 

National Taiwan University E-health Services Demands Questionnaire 

Question 

1. Basic personal information 

1.1 Gender: 

MaleFemale 

1.2 Disease: 

Type 1 diabetes Type 2 diabetes 

1.3 Age: 

Under age 20Age 20-35Age 35-50Age 50-65Age 65 and over 

1.4 Education: 

Less than junior high school graduateHigh school graduateBachelor’s degreeMaster’s degree 

or higher 

1.5 Entry channel: 

Introduction by physicianIntroduction by relatives of patientsIntroduction by the patients associ-

ationWebsites, newspapers, magazines, etc. 

2. E-health Platform 

2.1 The most common functions: (Multiple choice) 

Record physiological measurementsDiet recordsInsulin recordsRecord of drugsExercise 

records Stress scale recordsHistory of diabetesFamily disease historyEmergency con-

tactControl objectives Outpatient records and primary therapy Blood reports Daily record form 

Three-month reports Education and health knowledgeMeasurement situations of blood glucose 

2.2 The future functions you need: (Multiple choice) 

Online RegistrationCustomer consultationInquiring about prescription Medicine consulta-

tionSpecial clinicHealth education videosPeriodic newslettersCare videos Sending sync 

e-notification to relativesSocial network of the membersPurchasing services (such as health care 

supplies)Calculating, recording and chart tracking of calories per mealAutomatic translation of 

sport calories consumptionOther: _________ 

3.E-health Service 

3.1 The attitude about service charges: 

Still want to join if service fee is reasonable, at less than $_______ NTD per month Don’t want to 

join if I need to pay for service fee. 

3.2 Exception alert services: 

NoCase managers take care of patients after assessing their situation.In addition to assessment 

and treatment of case managers, also send sync e-notification to patients’ relatives.In addition to as-

sessment and treatment of case managers as well as sending sync e-notification to relatives, if patients 

are in an emergency situation, the system can automatically dispatch ambulances. 

3.3 Reminder services: (Multiple choice) 
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Question 

NoBy phoneBy cell phone text messagesBy notifications of the platformBy e-mail 

3.4 Inquiry services: 

24 hours a day and 7 days a week12 hours a day and 7 days a week, extra charge except for busi-

ness hours12 hours a day and 5 days a week (excluding holidays), extra charge except for business 

hours 

3.5.1 Regular health reports: 

NoSend monthly reports by e-mailSend monthly reports by regular mail 

3.5.2 Sending sync e-notification to relatives 

NoYes 

3.6 Regular phone calls: 

NoOnce a weekTwice/thrice a weekOnce a day 

3.7 Home visiting 

NoOnce a monthOnce a week 

3.8 Health education services: (Multiple choice) 

NoProviding educational videos in the platformPeriodic health clinicsSpeeches on 

healthCommunity health servicesIssuing propagandaPeriodic newsletters 

3.9 Mobile care services (cell phone, PDA, etc.): (Multiple choice) 

NoMobile e-health platformUploading physiological measurements by using mobile communi-

cationsSending care text messagesMobile positioning services 

3.10 Life care services: (Multiple choice) 

NoOther relatives help patients receive medicinePickup servicesAccompanied to medical visit 

Care videosLogistics and distributionHelping with chores and houseworkAppliance repair 

3.11 The priority of above services: (Multiple choice) 

Exception alert servicesReminder servicesInquiry servicesRegular health reportsRegular 

phone visitingHome visitingHealth education servicesMobile care servicesLife care services 

3.12 The future services you need: (Multiple choice) 

Drugs delivered to your doorOffering healthy mealsConsulting remote physiciansPriority reg-

istrationRemote instant outpatient servicesHealth managementWeight loss programsLife re-

source links24 hour convenience store blood pressure and blood sugar measurement stations Other: 

_________ 
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Appendix C -  The decision area: Organization 

Foundation level Proprietary level Rules level 

Structure, systems, environment： 

 Hospitals that have performed a number of 

pilot projects in the field of e-health ser-

vices 

Culture： 

Mission, objective, goal： 

Missions of Home/Community care 

 Establish a people-centered and integrated 

care model 

 Apply information and communication 

technology and improve the quality of 

e-health services 

 Promote accessibility in e-health services 

 Integrate medical, care and life concept into 

an e-health business model  

 Implement community-based long-term 

care services policy 

Missions of Institutional care 

 Combine application of information tech-

Structure, systems, environment： 

 A top teaching hospital concentrating on 

medical, teaching, research, service, medi-

cal care policies and social reforms in Tai-

wan 

 A large hospital with an international repu-

tation 

 A complete medical system offering pa-

tients integrated medical services  

 An outstanding medical team ensuring that 

patients obtain excellent medical quality 

Culture： 

 Not making your money, but making you 

healthy 

Mission, objective, goal： 

NTUH’s missions for Home care 

 Bring patients health life 

 Improve medical and care outcomes 

 Innovation in medical, teaching, research, 

Structure, systems, environment： 

Culture： 

Mission, objective, goal： 

NTUH’s objectives for Home care 

 Reduce the number of outpatient, hospital-

izations, emergency department (ED) visits, 

etc. 

 Contribute to marginal benefits for NTUH 

 Have the ability to independently balance 

revenues and costs 

NTUH’s goals for Home care 

 Short-term: Incorporate Diabetes Telecare 

of the program into NTUH Telehealth Cen-

ter 

 Medium-term: Become a routine, compre-

hensive and independent department 

 Long-term: Become an important 

department to maintain people health 

JSH’s goals for Community care 
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nology and build professional and compre-

hensive healthcare communication platform 

 Improve the quality of long-term care ser-

vices 

 Encourage the government and medical in-

stitutions to establish the quality indicators 

of long-term care facilities  

 Implement an integrated e-health services 

between hospitals and nursing homes  

 Develop and promote an e-health business 

model of hospitals and long-term care in-

stitutions 

Differentiation, advantages, strategies： 

 Cooperation with other medical units 

 Strategic Alliance from different business 

fields 

 Provide other related e-health services 

 Develop innovative e-health services 

Challenges, problems： 

Difficulties in the development of e-health in 

Taiwan 

 Regulatory restrictions, such as Physicians 

Act and Personal Information Protection 

service, etc. 

 Provide a contact channel for people in 

need 

 Offer continuous monitoring and care 

 Realize early intervention therapy 

JSH’s missions for Community care 

 Build up a positive relationship with the 

community 

 Provide care for more diseases 

Differentiation, advantages, strategies： 

 NTUH’s brand influence 

 Bear the losses and invest in e-health on the 

basis of the high number of patients and 

outpatient visits 

 Utilize resources of each department as 

well as link channels of these departments 

 Develop integrated e-health services 

 Actively research and develop innovative 

service /systems/product 

Challenges, problems： 

Difficulties in the development of JSH Com-

munity care 

 The charge is hard because most patients’ 

 Short-term: Extend the sorts of diseases 

care, ranging from diabetes to heart diseas-

es or hypertension (HTN) 

 Medium-term: Promote this model to the 

community, such as setting Health Station 

Differentiation, advantages, strategies： 

NTUH’s strengths for Home care 

 Set up the permanent unit NTUH Tele-

health Center 

 Build the customized e-health platform 

 Quantitative indicators and a business 

model planning 

JSH’s strengths for Community care 

 Back ups from NTUH 

 Actively execute home visiting to maintain 

a positive relationship with patients 

 Set up Health Station in the community to 

maintain a positive relationship with the 

community 

Derivation of e-health business model for 

NTUH 

 Develop a suitable e-health business model 

in the extreme disparity between the exclu-
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Act 

 Two different National Health Insurance 

(NHI) policies, Fee-for-service and Case 

payment 

 Fails in independent and sustainable opera-

tion of e-health services 

 The more urgent the disease is, the more 

expensive the charge is 

 A good healthcare environment in Taiwan = 

limit? 

 The operation between automation systems 

and personalized medicine 

Reasons for the failure of existing e-health 

services 

 The architecture that connects the front-end 

platform and the back-and telecare team 

can’t scale up. 

 No practical outcomes 

 No considerations for each stakeholder par-

ticipating in e-health services 

socioeconomic status in JSH is not high 

 Patient acceptance is low because patients 

in JSH are mostly elderly 

sive market “crisis management” and the 

mass market “health management” 

 Copy and diffuse the business model to 

reach Transfer of Technology (TOT) 

Challenges, problems： 
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Appendix D -  The decision area: Customer Segments 

Foundation level Proprietary level Rules level 

Customer segments of most e-health services 

providers 

 Patients with chronic diseases, such as dia-

betes or hypertension 

 Cardiovascular disease patients 

 Postoperative patients 

 The elders 

 People who want to lose weight or manage 

health 

 Community residents 

 Institutional residents 

 Employees 

Customer segments of Home care 

 Diabetes or hypertension patients 

 Patients with mild or moderate disability 

 Patients with mild dementia 

 Elderly people living alone 

 Chronic patients’ primary caregivers 

 Needy People whom the case managers 

NTUH’s customer segments for Home care 

 Crisis management as the exclusive market 

 Health management as the mass market 

Crisis Management 

 Patients with Type 1 diabetes 

 Patients with severe cardiovascular diseases 

 Related department of NTUH, such as 

Chronic obstructive pulmonary disease 

(COPD), mental illness, diet management, 

pulse diagnosis, cancer, etc. 

 Patients with complications, hereditary, 

complex or long-term diseases 

Health Management 

 People who feel healthy but hope to be-

come healthier may also participate 

 People who feel unwell but hope to return 

to their original healthy states may partici-

pate 

JSH’s customer segments for Community 

Issues facing crisis management 

 How does the system provide so many 

functions for different patients? 

 Is it relatively easy to reach commercial 

operations by targeting severe patients? 

 How to integrate departments of NTUH, 

the platform and sharing data? 

Execution methods of health 

management 

 Build a cloud database, use sorting ability 

of the database to reach optimization in 

machine learning, perform auto-detection 

through machine learning, and give cus-

tomers timely feedback with the help of ar-

tificial intelligence 

Service design for NTUH patients 

 Patients: Mostly patients are Type 1 diabe-

tes, young and middle-aged, and have 

long-term history of disease. 
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consider appropriate 

Customer segments of Community care 

 Diabetes or hypertension patients 

 People with dementia 

 People with disabilities activities of daily 

living 

 Elderly people living alone 

 Local cases 

Customer segments of Institutional care 

 Institutional residents 

 Institutional residents’ relatives 

 Institutional care personnel 

care 

 Patients with chronic diseases, such as dia-

betes or hypertension 

 The elders 

 Community or neighborhood residents 

 Services: From composite and multiple as-

pects to design services, focus on satisfying 

the basic necessities of life of diabetes pa-

tients, containing eating, clothing, housing, 

and transportation, to combine life with 

e-health services. For example, provide pa-

tients with exercise and diet plans. 

Service design for JSH patients 

 Patients: Mostly patients are the elders. 

 Services: Consider to design some life care 

services 

Choosing appropriate patients for 

JSH e-health services 

 Judge whether patients have the ability to 

operate the machine 

 Judge whether disease control in patients is 

good 

 Patients with the help of foreign caregivers 
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Appendix E -  The decision area: Service Proposition 

Foundation level Proprietary level Rules level 

Remote services 

 Remote physiological measurements and 

monitoring 

 Exception alerts services 

 Individualized reminder and inquiry ser-

vices 

 Consulting services 

 Health Reports 

 Sending sync e-notification to relatives 

 Proactive telecare services 

Front-end services 

 Health education services 

 Visiting services 

 Life care services 

 Life resource links 

 Remote instant outpatient services 

Mobile care services 

 Mobile appointment, customer service, etc. 

Other related services 

NTUH e-health services 

 Integrated services: Provide integrated 

e-health services by linking each depart-

ment and their disease care to realize com-

prehensive care for patients 

 Health management services: Provide 

health management services to realize that 

prevention is better than cure through con-

necting care services with patients’ life, 

such as exercise and diet 

JSH e-health services 

 Health Station Service: Set up Health Sta-

tion in the community and provide commu-

nity residents with measuring service of 

blood pressure, height and weight 

 Life care services: Because of patient fea-

tures, JSH is supposed to consider offering 

Life care services for the elders, such as 

accompanied to medical visit. 

The development of integrated services 

 Integrate platforms: Integrate patients’ 

electronic medical records, physiological 

value, medical information platforms of 

each department, etc. 

 Integrate services: Integrate related services 

and resources of each department. In the 

future, e-health services will be all in one, 

patients in NTUH can receive more com-

plete and comprehensive care. 

 Progressive development: As e-health 

gradually expands, e-health will also get 

more equipment, personnel, trainings, in-

come and resources. Then other depart-

ments and physicians will be more willing 

to introduce their patients to receive the 

services. In the future, such as cardiac, dia-

betes, postoperative patients or rehabilita-

tion departments will be successively con-
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 Weight and health management, diet plans, 

etc. 

Innovative services 

 Social networking websites for patients, 

group buying of daily necessities services, 

24 hour convenience store- blood pressure 

and blood sugar measurement station, etc. 

Groups Service 

 Population health analysis, proposal of em-

ployee health checks, etc. 

Service contents of Home care 

 Client health management  

 Physiological measurements 

 Emergency notification services 

 Health education 

 Home visiting services 

 Resource referral 

Service contents of Community care 

 Physiological measurements  

 Medication safety services 

 Video health education and counseling ser-

vices 

 Home visiting services 

The way services are packaged 

 Customization: Basic and value-added ser-

vices 

tained in to the integrated services, and fi-

nally, all departments will participate in 

e-health services, just like tele NTUH. 

 Referral Service: Before the integrated ser-

vice is ready, once patients need care ser-

vices of some departments but the depart-

ments have not been in the  e-health mod-

el, then case managers would introduce the 

patients to referral departments. 

The development of health management 

services 

 Offering health management services needs 

professional abilities but hospitals generally 

don’t run the area. Therefore, NTUH can 

consider cooperating with affiliate stores, 

such as a fitness center. After assessing pa-

tient’s situation, for example, NTUH can 

choose a fitness center, suggesting patients 

go there and do diet or exercise plan 

To classify services 

 Classify services according to instruments: 

Offer service options according different 

combinations of instruments. 
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 Mobile positioning and security advisory 

services 

 Home life supporting services 

Service contents of Institutional care 

 Physiological measurements 

 Medication safety services 

 Health education 

 Video tele-consultation 

 Video visitation 

The way services are packaged 

 Standardization: Service options 

 Classify services according to diseases: 

Offer services options depending upon 

what types of diseases; besides, there are 

basic and value-added services according to 

disease severity. 

 Classify services according to service itself: 

Classify services according to the nature of 

the services. Some services are in the ser-

vice category instead of the disease. 

The priority of developing e-health services in 

users’ mind 

 Exception alerts services 

 Reminder services 

 Inquiry services 

 Regular health reports 

 Mobile care services 

 Health education services 

The priority of future e-health services in us-

ers’ mind 

 Priority registration 

 Health management 

 Consulting remote physicians 
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Appendix F -  The decision area: Service Encounter 

Foundation level Proprietary level Rules level 

Organization：(Personal assistance, Automated 

service ) 

With patients 

 Center: Through e-health center or 24 hour 

call center, provide patients counseling, re-

minder, online registration and other ser-

vices 

 The platform and instruments: Through 

e-health platform, mobile platform and 

measuring instruments, create a link with 

cases, keep tracking of their physical con-

dition; besides, once emergency occurs, 

give immediate medical assistance. 

With service personnel 

 Clinical decision support system (CDSS): 

Hospitals establish CDSS to automatically 

diagnose cases’ status to reduce the burden 

on service personnel. 

Contact Personnel：(Dedicated personal assis-

Organization：(Personal assistance, Automated 

service ) 

 (Online) patients association: Through pa-

tients association and online patients asso-

ciation, link the relationships among pa-

tients, such as diabetes patients association. 

Contact Personnel：(Dedicated personal assis-

tance) 

 Case managers are the main service pro-

viders and responsible for monitoring pa-

tients’ physiological value daily, giving 

health consultation, building patients’ per-

sonal health records, offering health reports 

monthly, and providing urgent care con-

sulting 

 Physicians would timely assess patients’ 

situations 

Customers：(Self-service) 

The patients need to measure and upload physi-

Organization：(Personal assistance, Automated 

service ) 

The development of CDSS 

 Routine and care plan: CDSS sets a lot of 

care routine and plan, and after setting up, 

the system will automatically operate, such 

as reminder services. Only emergency situ-

ation occurs, it is necessary for intervention 

from case managers. 

 Knowledge: Physicians’ medical 

knowledge or case managers’ care experi-

ence 

The development of Online patients associa-

tion 

 Like Facebook, patients can share any in-

formation at online patients association or 

cheer up for each other. Some attractive 

services are necessary, such as offering 

useful article about diabetes care. In addi-
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tance) 

With patients 

 Case managers/Health educators/Health 

Managers/ Dieticians: They are important 

roles in e-health services, in the front-end 

to contact with patients, as a 

communicative bridge between patients and 

physicians. They are responsible for 

assessing the status of cases and giving 

personalized health management. 

 Physicians: Physicians bring value for 

e-health services and attract their patients. 

With other service personnel 

 In the process of offering e-health services 

to patients, communication between 

physicians and case managers is very 

important. 

Customers：(Self-service) 

Patient self-management 

 Patients upload blood glucose, blood 

pressure, medication, diet, exercise and 

other records, and with the connection of 

the platform or instruments, the system 

ological value tion, it is also a channel that case managers 

can help patients. 

Contact Personnel：(Dedicated personal assis-

tance) 

Job content 

 Case managers: There are two case 

managers in the project. Working time is 

from 8:00am to 17:00pm, from Monday to 

Friday. Current job contents include 

handling machines or platform issues, 

phone visiting, replying messages to 

patients, reminding patients of 

measurement, patients’ coming back the 

clinic, etc. Distribution of job is according 

cases. A case manager could be responsible 

50 cases, and it is the limit of total case 

number in principle. If there are more than 

50 cases, hospitals must give case managers 

assistance by hiring extra case managers or 

building up efficient CDSS. 

 Physicians: In the project, physicians’ jobs 

are the same as the original. Patients would 

regularly come back to the clinic once three 
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remote monitor their health situation, and 

case managers provide personalized health 

services. 

With relatives 

 Through video surveillance, observation of 

patient medical information, sync e-mail, 

the patients’ relatives can understand 

patients’ physical condition. 

month, or patients seldom contact 

physicians. Mostly, case managers are 

mainly roles interacting with patients. 

Improving communication channels 

 If there are any problems, case managers 

mostly discuss with health educators 

because physicians are too busy. However, 

with regard to drug use, it is necessary to 

communicate with physicians to see 

patient’s blood sugar condition and do the 

adjustment. To improve the problems, 

e-health has to pay reasonable salary for 

physicians or hire resident physicians in 

e-health center. Therefore, physicians 

should stay in e-health center in regular 

time, and case managers would have 

chances to discuss with them. 

Customers：(Self-service) 
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Appendix G -  The decision area: Service Delivery 

Foundation level Proprietary level Rules level 

Enrollment： 

Awareness channel 

 Introduction by physician 

 Introduction by relatives of patients 

 Introduction by the patients association 

 Websites, newspapers, magazines, etc. 

Contact channel 

 Entities: Go to e-health center to apply for 

registration 

 Virtual: Online registration or call service 

line 

Process 

 Registration 

 Health consultation and fill out basic 

information 

 Consult physicians 

 Assessment by Case managers/Health 

educators/Health Managers/ Dieticians 

 Customize personalized care / health 

Enrollment： 

 Promotional Video: Choose young patients 

as protagonists to create optimism and 

distinctive image in order to attract patients 

with Type 1 diabetes 

Care： 

Closed Case： 

Enrollment： 

 90% users are introduced to e-health 

services by physicians 

 In the project, sometimes case managers 

would find which patients have needs for 

e-health services, or physicians will advise 

their patients to join. If patients have the 

intention, then case managers will teach 

them how to use the platform and 

instruments. 

Care： 

 Physicians will give patients instructions 

about physiological monitoring. 

 Patients should upload physiological 

measurements at home. 

 The physiological information will be 

transferred to Digital Data Storage, 

including daily data uploaded to Call 

Center as well as emergency data uploaded 
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management programs 

Care： 

 Cases upload physiological measurements 

value and the platform receives data 

 After assessment , case managers give 

personalized care / health management and 

timely physicians give recommendations 

and judgments 

 In critical condition, the center will offer 

emergency treatment 

 Introduce cases to referral departments if 

necessary  

 Cases need to regularly come back to the 

clinic to do professional examination and 

make adjustments 

 In the care process, offer other services for 

cases, such as phone visiting, medical and 

health consultation, etc. 

Closed Case： 

 Participants have no intention to continue 

 Short-term participants, such as 

postoperative, have completed their care 

treatment 

to Intensive Care Unit (ICU).  

 Case managers would provide patients with 

diet, medication, health, etc. guidance. 

 If abnormal physiological information 

occurs, case manager will assist in 

arranging outpatients or emergency 

treatment.  

 After medical treatment in ICU, patients 

would be returned to physicians to receive 

new instructions. 

Closed Case： 

 In the project, patients who have never 

uploaded records for several days could not 

be contacted by case managers, etc. have no 

wishes to continue. 
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Appendix H -  The decision area: Key Resources 

Foundation level Proprietary level Rules level 

Physical： 

 E-health Center: Official service center 

 E-health Platform: Home care 

 Mobile Platform: Mobile care  

 Instruments: Upload measurement data 

 Other medical partners 

Intellectual： 

 Brand reputation 

 Innovative technology 

 Unique patent 

Human： 

 Physicians 

 Case managers 

 Health educators 

 Health Managers 

 Dieticians 

Financial： 

 Government grants 

 National Health Insurance 

Physical： 

Continuous, Personalized Healthcare 

Integrated Platform 

 The platform contains the case management 

information system and the health 

information portal. 

 Continuous, personalized case management 

information system (for case managers): 

The system utilizes the way of modular 

design to construct various subsystems in 

order to increase the repeatability of the 

system and the function of elastic 

amplification. The system is built under the 

domain of NTUH and presented in a way as 

a web page. Case managers can use the 

system to inquiry the list of outpatients, test 

data, medication records, etc.  

 Personalized health information portal (for 

patients): The portal provides the public 

Physical： 

Now the most commonly used functions of the 

platform 

 Record physiological values 

 Measurement situations of blood glucose 

 Insulin records 

 Three-months reports 

In the future, the most desirable functions of 

the platform 

 Calculating, recording and charts tracking 

of calories per meal 

 Medicine consultation 

 Online Registration 

 Customer consultation 

The improvement suggestions of the platform 

 User friendly interface: For users, operate 

easily 

 Improve fluency: For users, avoid getting 

lost when operating the platform 
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with health information network and 

ubiquitous healthcare services. The use of 

cloud computing ensures scalability, 

stability and effectiveness of the system. 

Each case management information system 

 Continuous, personalized case management 

information system (for case managers) 

 Personalized health information portal (for 

patients) 

The case management information system for 

each department 

 Diabetes care network (for diabetes) 

 COPD care network (for chronic 

obstructive pulmonary disease) 

 Telehealth center website ( for heart 

disease) 

 Mental illness care center website ( for 

mentally ill) 

 Diet care website ( for who need to lose 

weight) 

 Pulse diagnosis medical system ( for 

Chinese medicine) 

 Hospice care network ( for terminally ill) 

 More information after arranging: For 

users, the presentation of data need to be 

read easily 

 More integrated: For users, integrate each 

function and service 

 More useful indicators: For physicians, in 

addition to blood glucose or blood pressure, 

some early indicators complications are 

also important, such as microalbuminuria 

 Catch up temporary and acute changes: For 

case managers, not only record 

physiological values but also catch up 

temporary and acute changes 

 Quickly browse and query key information: 

For case managers, handle cases’ situation 

more easily and soon 

 New record field: For case managers, 

record some special things, such as patients 

in ICU 

 Arranging function: For case managers, 

execute jobs easier 

 View data: For administrator, such as the 

current number of patients, how much 
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 (Online) patients association 

 Instruments of Home/Community care 

 Resources of each departments 

Intellectual： 

 NTUH’s brand influence 

 Experimental technology: Noninvasive 

Instrumentation, u-health (automatic 

transmission, detection, action), m-health 

(mobile), wireless communication with 

device and mobile phone application, etc. 

 Professional Certification: Government 

Service Quality Award, Ministry of 

Education, Telecare Industry Association 

Taiwan, 2012 Symbol of National Quality, 

etc. 

Human： 

 Resident physicians: When E-health Center 

may reach 1000 or 2000 cases, there are 

various kinds of diseases. Therefore, 

resident physicians are supposed to stand 

by in E-health Center. 

Financial： 

income and expenses, whether the medical 

costs, outpatient or inpatient time decrease 

after participating in the service 

 View process: For administrator, which 

processes take the most time, what 

problems occur in the process, etc. 

 Make decisions: For administrator, be able 

to make decisions according to the data and 

process information 

JSH’s instruments of Community care 

 The instruments should have the feature of 

personal identification. For example, when 

residents come to Health Station and insert 

their ID card into the instruments, the 

instrument immediately identify who are 

they, output their old data and input new 

data in this time. 

The improvement suggestions of JSH’s 

instruments 

 Friendly / graphical interface design for the 

elders 

Intellectual： 

Human： 
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 Technology Transfer Fee 

 Long-term investment from NTUH 

Financial： 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.docstoc.com/docs/90395564/Technology-Transfer-Fee-Agreement
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Appendix I -  The decision area: Key Activities 

Foundation level Proprietary level Rules level 

Production, operating systems： 

Platform, network： 

 Build and maintain e-health and mobile 

platform 

Technology, R&D, creative or innovative capa-

bility, intellectual： 

 Develop instruments 

Problem solving, Offering service： 

Offer e-health service 

 First generation: Asynchronously 

 Second generation: Synchronously/Medical 

staff can analyze the data immediately only 

during office hours 

 Third generation: synchronously/Medical 

staff analyze the data around the clock/Only 

inform the patients that the abnormal 

physiological data 

 Fourth generation: Synchronously/Medical 

staff analyze the data around the 

Production, operating systems： 

Platform, network： 

 Develop Continuous, Personalized 

Healthcare Integrated Platform 

 Develop CDSS to assist service personnel 

Technology, R&D, creative or innovative capa-

bility, intellectual： 

Problem solving, Offering service： 

 NTUH: Offer e-health service for Home 

Care by using synchronous/around the 

clock/back up. 

 JSH: Set up Health Station to offer services 

for Community Care 

Selling, marketing, packaging： 

Information management, mining： 

Financial transactions, arbitrage： 

Supply chain management： 

Networking, resource leveraging： 

 Integrate resources and services of each 

Production, operating systems： 

Platform, network： 

Building Continuous, Personalized 

Healthcare Integrated Platform 

 Consolidate functions of each care diseases 

 Consolidate case information 

 Allow cases to get comprehensive care 

Developing CDSS 

 CDSS: In order to reduce the workload of 

physicians and case managers, hope to have 

a fixed medical model, namely use CDSS 

to solve the patients’ problems 

 Personalized Medicine: However, the pa-

tient’s’ condition keeps changing and each 

patient is individual so they need Personal-

ized Medicine. It is not easy to handle. A 

variety of different issues and a lot of indi-

vidual judgments are involved in Personal-

ized Medicine. Therefore, it needs to rely 
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clock/Provide patient management and 

contact with medical team 

Selling, marketing, packaging： 

Information management, mining： 

Financial transactions, arbitrage： 

 Balance the gap between profit and cost 

Supply chain management： 

Networking, resource leveraging： 

 Cooperation with instrument 

manufacturers, platform developer, etc. 

Recruitment, training： 

 E-health service personnel recruitment 

 E-health service personnel training 

department 

 Via remote consulting, link NTUH and JSH 

 Recruitment, training： 

on physicians and case managers to sup-

port, but accordingly costs will inevitably 

increase. 

 The balance: From a different perspective, 

if setting conditions are very simple varia-

bles, then it can be systematic and auto-

mated more easily. In many situations, 

CDSS is able to solve problems, and it is 

not necessary to use too much Personalized 

Medicine. Therefore, timely CDSS should 

still be able to give timely supports. 

Technology, R&D, creative or innovative capa-

bility, intellectual： 

Problem solving, Offering service： 

Design an architecture that can be scaled up 

 The architecture: When the front-end filter 

discovers a problem, directly pass it to the 

back-end service group to handle with it. 

For example, NTUH Telehealth Center is 

able to handle 200 cases now, after scaling 

up 200 times, and that is, the center can 

accommodate 20,000 people in the e-health 

services. 
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 The front-end filter: The auto filter has to 

be very powerful, be able to accurately 

screen patients in need, and maintain 

accessible all the time 

 The back-end service group: It means the 

capacity for the number of patients which 

the service group can handle. Only the 

center has the ability to operate the 

back-end, it could run the front-end. 

 The percentage (%):What percentage of 

patients to pass the front-end filter to the 

back-end service group 

JSH sets up Health Station 

 Look for instruments of Community Care 

with the feature of personal identification 

 Find a suitable region, such as temples or 

village offices 

 Organize local volunteer teams 

 Give patients feedback and maintain a 

positive relationship with the community 

Selling, marketing, packaging： 

Information management, mining： 

Financial transactions, arbitrage： 
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Supply chain management： 

Networking, resource leveraging： 

The problems of integrating each department 

 Technically feasible, but there are issues 

about regulations, such as Physicians Act 

and Personal Information Protection Act 

 How to share the charges and profits among 

each department 

From Cloud Ward to Cloud Hospital 

 First do a successful model, and then 

spread out it. For example, if NTUH wants 

to increase the types of diseases, of course, 

needs to take a successful disease to be the 

core, and then gradually run other related 

diseases. For NTUH, currently, the heart 

disease is the most successful case. 

Accordingly, first include heart-related 

diseases into e-health services, and finally 

progressively develop all disease cares into 

an integrated service. 

 Development direction should be from 

bottom to top, like a unit slowly pushed to 

stack up. If the development direction is 
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from top to bottom, it would lead to 

scale-up problems; moreover, it is hard to 

see an outcome. 

 Cloud Hospital is NTUH’s ultimate goal to 

offer e-health services of a combination of 

multi-disciplinary and multiple diseases. In 

the future, e-health services will be 

provided gradually from Cloud Ward level 

to Cloud Hospital level. 

Recruitment, training： 

The abilities of case managers 

 Instant judgment and treatment 

 Basic knowledge of health education 

 The ability to adjust medication 

Case managers recruitment 

 The role of case managers can also be 

served by nurses or health educators. 

 Two case managers are employed in this 

project. One has health education 

certification and the other one recently 

graduated. 

Case managers training 

 Case managers: Of course, they hope 
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NTUH can provide related training, such as 

exclusive care skills or knowledge. 

 Administrators: When the number of cases 

reaches a critical mass, there will be 

relevant education and training to enable 

case managers care patients. 

The professional e-health team 

 The shift system: The number of online 

patients in NTUH Telehealth Center is 200 

cases every day. Namely, one shift for case 

managers is 200 cases. The shift system 

needs a very complex management and 

control, and it basically constitutes barriers 

to e-health for other service providers. 

 Education and Management: The center 

needs to educate its personnel and improve 

management 

 Exchanges and competitions: Participate in 

various exchanges, certification and 

competitions to get patients’ trust 
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Appendix J -  The decision area: Key Partners 

Foundation level Proprietary level Rules level 

 Medical equipment: Medical equipment 

and supply manufacturer 

 Client hardware: Client equipment 

manufacturer 

 Program software: Program 

development/integration 

 Service operations: E-health services center 

 Medical care: Primary care facilities, 

mountain area and off-coast health centers, 

cooperative medical units 

 Daily care: Chronic care centers, social 

welfare service units, Personnel allocation 

 Local security service: Security service 

provider 

 Government: Department of Health, Bureau 

of National Health Insurance, Bureau of 

Health Promotion, Centers for Disease 

Control, The Development Plan of Telecare 

Service of Department of Health of 

 NTUH Telehealth Center: Mainly offering 

heart disease care 

 Other departments offering care service: 

Such as Diabetes, COPD, Mentally ill, 

Diet, Chinese medicine and Hospice, these 

departments have taken part in e-health. 

Besides, Shaping and Nutrition departments 

also have the intention. 

 Family Medicine: As the first line of 

primary health care, Family Medicine can 

provide patients with a more integrated, 

comprehensive and holistic care 

 Diabetes Education Team: Offering 

diabetes care training 

 National Taiwan University (NTU): help to 

build the e-health platform and research 

innovative technology 

Instrument manufacturers 

 Introduction but not intervene: Patients are 

free to choose any brand of instruments. 

NTUH probably introduce some brands of 

instruments to patients if patients have 

questions, but NTUH won’t intervene in 

patients’ purchasing instruments. However, 

maybe NTUH can discuss with instrument 

manufacturers to offer a collective budget if 

NTUH help them promote their product. 

 Transmission cost: In fact, transmission 

costs are tied to the measuring instruments 

because the manufacturer has signed with 

Chunghwa Telecom. Therefore, once 

patients purchase instruments, they have 

paid for transmission costs. In other words, 

when patients receive e-health services, 

they won’t need to pay for the costs again. 

 Partners: The project is currently planning 
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Executive Yuan, Island Health Centre, 

Health Centre in remote areas 

 Other: Insurance provider, 

Telecommunication service provider 

to work with domestic instrument 

manufacturers to spur industry cooperation 

and the domestic economy 

The platform developer, NTU 

 NTU helps NTUH build the customized 

e-health platform, and the partnerships are 

relatively flexible 

 In the future, technology will gradually be 

transferred to NTUH Information 

Management Office 

 On the basis of medical and research 

cooperation, actually NTH charges no fees 

to save the money for patients 

JSH for Community Care 

 The first-line emergency treatment: The 

community hospital, such as JSH, is 

responsible for the first line of treatment. 

By using the e-health system to screen 

relatively stable patients, they only needs to 

receive local control; besides, severe 

patients will be passed to NTUH to accept 

treatment. 

 The tele-consultation: There are sets of 
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42-inch monitors, with a camera and 

connecting to NTUH by the information 

system. Once personnel in JSH upload data, 

the medical team in NTUH immediately 

sees it. Therefore, when personnel in JSH 

need to consult physicians in NTUH, they 

can use the equipment. However, because 

of the limit of regulations, the operating 

method is restricted to seeking NTUH’s 

advice, and judgments must be offered by 

JSH. It is not considered a formal 

consultation. The usage is to seek other 

specialists’ advice or allow patients in JSH 

seeing their surgery or attending physicians 

in NTUH 

A large nursing facility for Institutional care 

 Potentiality: The large nursing facility is 

very potential. First, it has 1000-2000 

patients to reach economies of scale. 

Second, it is fit for e-health services 

because of some characteristics it has; for 

example, these large nursing facilities is 

almost located in remote regions and for 
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patients here, seeing a doctor is relatively 

difficult. Third, these large nursing facilities 

have nurses to support care services. 

 Gap: There are some nurses but no e-health 

systems, good medical equipment, and 

medical support from hospitals 

 Way: The nursing facility can cooperate 

with hospitals through the e-health system. 

Hospital can offer some medical guidelines 

and consultation for the nursing facility, 

and the nursing facility can provide better 

care to patients and improve the quality of 

care. 

Institutions and communities 

 Cooperate with institutions and 

communities to expand the scope of 

enrollment. However, for NTUH, the 

burden will be heavier. 

 The NTUH system has a high-level 

architecture. NTUH is on the top level of 

management, and its level and professional 

degree is relatively high. In the middle 

there are community hospitals, such as 
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JSH, responsible for the first-line 

emergency treatment. 

 If the community hospitals, institutions and 

branches also join e-health services in the 

future, it can be done to use the cloud 

directly to filter patients to the center, so it 

will not have the needs to add more 

manpower. 

Government: policies & regulations 

 From the perspective of legislation or 

health care, require patients to upload data 

to the platform; with a sound legislative 

system and the environment, the hospital is 

able to have a better and more long-term 

care planning. With these measurement 

data, the hospital can research the quality of 

care, the death rate, the complication rates 

of chronic, etc. These research results can 

help hospitals to improve patients’ health. 

Government: The rights and obligations of 

patients with Type 1 diabetes 

 Patients’ rights: The government grants 

them almost all medical expenses or 
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inspection fees. 

 Patient’s obligations: They should have the 

obligation to participate in e-health services 

to help hospitals to verify that offering 

e-health service is indeed useful. 

 The hospital’s obligations: Hospitals are 

also obliged to give patients proper care. 

 Hospital right: However, hospitals in fact 

do not get anything useful from the e-health 

service.  

 Governments: The tripartite relationship is 

difficult to balance, and the government 

needs to think about how to balance the 

relationship and make this model work. 

Government: Fee-for-service and Case 

payment 

 Fee-for-service (FFS): On the basis of FFS 

mode, for example, NHI can set if patients’ 

HbA1c value is higher than 8%, the 

hospital can open medical orders to allow 

patients to use the instruments. Moreover, 

the instruments can be provided here by the 

NHI Bureau. The concept is like the 
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prescription. NHI Bureau should have such 

measures so that the hospital is able to offer 

billing services. As for performance, NHI 

and hospitals also should consider how to 

assign it. 

 Case payment: Case payment is a virtual 

budget. If the hospital can make patients 

healthier to lead that patients actually spent 

less than the virtual budget, then the 

hospital can get the share savings. 

Therefore, On the basis of Case payment 

mode in the future, the hospital should 

research and verify e-health indeed improve 

patients’ healthy. Besides, if the hospital 

finds that e-health may decrease medical 

expenses, it will have more intention to 

offer e-health service for free. After all, at 

this stage, demanding patients to pay for 

the service is still hard. 
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Appendix K -  The decision area: Financial Value 

Foundation level Proprietary level Rules level 

Cost： 

 Self-financing 

 Salaries: Physicians, case managers, health 

educators, health managers, dieticians, 

pharmacists, social workers, information 

technologists, administrative staff, etc. 

 Equipment costs (including transfer fee): 

Medical equipment, measuring instruments, 

etc. 

 Platform costs 

 Materials and supplies 

 Rental fee 

 Other 

Revenue： 

 National Health Insurance 

 Private insurance 

 Grants from the government 

 Self-paid premium services 

 Other 

Cost： 

 Investment from NTUH 

Revenue： 

 Technology Transfer Fee: $2,000,000 NTD 

 Basic and value-added services charges 

Cost： 

 In the present, NTUH Telehealth center still 

needs support from other plans or NTUH’s 

investment. Relying only on the incomes to 

pay salaries for case managers is still 

difficult; physicians are supportive in the 

e-health project and hired by other 

department.  

 From the long-term perspective, the 

Telehealth center is potential. While it is 

still not self-financing but certainly needs 

support until the independent and 

sustainable business in the future. 

Revenue： 

 The charge: It refers to the range prices 

patients willing to pay. It depends on 

current patients’ state of the economy and 

the severity of the disease. For example, 

chronic diseases fees should be lower and 
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heart disease fees will be a little higher. 

 The prices patients expect: There is usually 

a gap between the prices patients expect 

and the real charge prices. How to adjust 

the gap is an issue. 

According to survey results, it show users’ atti-

tude toward e-health service fees in the future. 

61% users still want to join if services fee is 

reasonable, and 39% don’t want to join if they 

need to pay for service fee. Besides, users hope 

the service fees can be controlled at less than 

$500 NTD per month. 
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Appendix L -  The decision area: Customer Value 

Foundation level Proprietary level Rules level 

Quality： 

 Establish indicators to assess cases’ 

physical conditions, such as blood sugar, 

blood pressure changes, etc. 

Satisfaction： 

 Cases’ satisfaction at the e-health services, 

platform, instruments, etc. 

 Quality of life 

Quality： 

Satisfaction： 

 Questionnaire of investigating customers’ 

needs 

Quality： 

 Outcome indicators: For example, the death 

rate is lower before participating in the 

e-health service. However, there is not 

enough information to finish the final 

result. 

 Short-term effects: Blood glucose, blood 

pressure, blood fats, etc. 

 Intermediate indicators: Some early 

indicators complications, such as 

microalbuminuria 

Satisfaction： 

 We put the questionnaires on the e-health 

platform to investigate patients’ satisfaction 

and demands for services 
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Appendix M -  The decision area: Operating Value 

Foundation level Proprietary level Rules level 

Management： 

 Economies of scale: Such as the number of 

enrollments 

Personnel： 

Management： 

 Marginal benefit or other contributions: 

Bed turnover rate, the hospital management 

on length of stay, outpatient, 

hospitalizations, ED visits, etc. 

Personnel： 

 To enhance physicians and case managers’ 

willingness to participate 

Management： 

Economies of scale 

 Data: With no enough users, it is hard to 

measure data, such as the medical outcome. 

 Price: It is possible to get the cheapest and 

the best test paper and instrument with 

enough users 

 Basic User: When there are no basic users, 

the system and the business model are 

difficult to survive 

Marginal benefit 

 E-health service can contribute to NTUH’s 

marginal benefit, for example, e-health 

would improve bed turnover rate, so 

patients in the same time are able to 

increase 

Personnel： 

Encourage physicians and case managers to 

participate in e-health 
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 Provide reasonable pay 

 




