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ABSTRACT
Developments	in	ICT	have	created	a	new	generation	of	networking	technology	that	affects	all	areas,	includ-
ing	healthcare.	The	use	of	ICT	in	healthcare	organizations,	for	example	in	health	information	systems	(HIS),	
has	developed	the	same	way	as	the	wider	landscape,	and	includes	the	use	of	Internet-based	technology.	The	
adoption	of	social	network	features	as	the	‘front	end’	of	electronic	health	(e-health)	systems	is	believed	to	
boost	sharing	between	consumers,	leading	to	greater	satisfaction.	E-health	is	likely	to	become	more	consumer-
centric,	accommodating	consumers’	participation	in	the	healthcare	process,	including	decision-making.	The	
government	of	Taiwan	has	successfully	implemented	a	National	Health	Insurance	(NHI)	system	as	the	founda-
tion	for	e-health.	Improvements	in	technology	may	drive	changing	consumer	behavior	concerning	healthcare	
services.	This	 paper	 addresses	 some	 important	 concepts,	milestones,	 challenges,	 and	 future	 direction	of	
consumer	empowerment	in	Taiwan,	and	proposes	that	empowerment	will	be	personal,	social,	and	medical.
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INTRODUCTION

Information and communications technology (ICT) now permeates almost all facets of life, 
including healthcare. ICT is able to improve consistency, accuracy, and efficiency of processes 
and detailed clinical information flow (Conrick, 2006). Healthcare organizations, with their re-
quirements for knowledge and an educated workforce, are considered likely to be rapid adopters 
of ICT (Erl, 2005), but in practice, many healthcare providers are slow to adopt it, and healthcare 
as a whole is one of the sectors that invests least in it (CSC, 1999; E-Health Ontario, 2009).

A health information system (HIS) processes data, and provide information and knowledge 
in healthcare environments to support high-quality and efficient patient care (Haux et al., 2006. 
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An HIS can be successfully adopted when it integrates people, processes (procedures), strategies 
(effective implementation), and technologies appropriately to support operations and management, 
and deliver essential information to improve the quality of healthcare (Almunawar & Anshari, 
2014). The HIS has evolved through several stages that have been primarily influenced by the 
advancement of ICT.

There are several other technologies closely related to HIS. Health	information	technology 
(HIT) is computer hardware and software that deals with the storage, retrieval, sharing, and use 
of healthcare information, data, and knowledge for communication and decisions (Goldschmidt, 
2005). Health	informatics is concerned with the cognitive, information-processing, and com-
munication tasks of medical practice, education and research, using information science and 
technology to support those tasks. Health informatics tools include computers, clinical guidelines, 
formal medical terminologies, and information and communication systems. The emphasis is on 
clinical and biomedical applications with the added possibility of integrating clinical components 
together or with administrative health information systems (Conrick, 2006).

Electronic health (e-health) has been described as the single most important revolution in 
healthcare since the advent of modern medicine, vaccines, or public health measures such as 
sanitation and clean water (Silber, 2003). Electronic health records (EHRs) reside at the centre 
of any health information system. An EHR is an individual patient’s medical record in a digital 
format. EHRs are the building blocks of an HIS that substitutes for the traditional paper record. 
An EHR system (EHR-S) coordinates the storage and retrieval of individual records with the 
aid of computers. EHRs are usually accessed via computer, often through a network, enabling 
telemedicine. This enables the remote practice of medicine through the exchange of clinical 
information where patients and providers are geographically separated (Gustafson et al., 1993).

Consumer empowerment in healthcare is a feature of e-health deployment. Empowerment 
can be considered as a new paradigm in healthcare scenarios, allowing patients to make their 
own health-related decisions (Anshari & Almunawar, 2012). Consumer empowerment can be 
supported by allowing customers to control the process of their interactions with their healthcare 
providers, such as in accessing online services, booking online consultations, and paying online. 
Empowerment allows patients and their families to access their medical records online, which 
helps to create individual awareness of health.

In Taiwan, an e-health system called the National Health Insurance (NHI) system has achieved 
availability, accessibility, and utilization by providers, as shown by the high percentage of online 
claims and digital records (Chunhuei, Lee & Schoon, 2012). Its low administrative costs, 1.51% 
of its total expenditure for 2009 (BNHI, 2010), are strong evidence of its high impact.

This paper reviews literature on the healthcare system in Taiwan, identifies the current state 
of knowledge about e-health systems, and discusses emerging trends and their effect on consumer 
participation and empowerment. In Section 2, we discuss the background to the study. In Section 
3, we focus on some challenges in the recent development of e-health. Future trends in e-health 
are discussed in Section 4, and Section 5 is the conclusion.

BACKGROUND

In their early stages, in the 1960s, HIS were primarily used for financial accounting of medical 
transactions and computerized medical recordkeeping (Haux, 2006). By the mid-1970s, most 
hospitals used computers for business purposes. Since then, healthcare organizations have become 
more computerized and their operations significantly dependent on information systems (Haux, 
2006). HIS have helped healthcare professionals to improve their efficiency and effectiveness 
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in providing healthcare services. With their ability to record and locate important information 
quickly, they have become standard in many healthcare organizations.

Haux (2006) categorized the milestones of HIS into several stages. First, there was a shift 
from paper- to computer-based processing and storage, as well as the increased amount of data 
in healthcare settings. Second, the focus moved from institution-centered departmental systems 
toward regional and global HIS. Third, patients and health consumers became HIS users, as 
well as healthcare professionals and administrators. Fourth, HIS data was used for healthcare 
planning and clinical and epidemiological research, as well as patient care and administrative 
purposes. Fifth, there was a shift from technical HIS problems to those of change management 
and strategic information management. Sixth, the data changed from alpha numeric to images, 
and to the molecular level. Seventh, there was a steady increase in inclusion of new technologies 
such as ubiquitous computing environments and sensor-based technologies for health monitoring.

Bourke (1994) summarized HIS phases in the United States (Table 1). From the late 1980s, 
technology was developed to deliver more tailored services and products at lower prices. During 
this period, healthcare organizations shifted toward integrated care systems. The introduction of 
the personal computer (PC) during the 1980s and 1990s, later supported by Local Area Networks 
(LAN), made the use of HIS widespread. HIS vendors began to reengineer their products and 
collaborated with others to make the systems more open. Database management systems (DBMS), 
equipped with query languages, enabled other vendors to access the databases. Query language 
has mediated interoperability and heterogeneous databases across HIS providers.

A trend toward open systems and objective technologies emerged during the 1990s (Kuhn 
& Giuse, 2001), probably influenced by the increase in the connectivity of networks and the 
ability of database management systems to multitask across networks and databases. Network-
ing technologies and database management systems were able to incorporate better healthcare 
services, increasing response times and making it easier to meet the increasing demands for 
system integration. The use of broader technologies including expert systems, voice recognition, 
electronic imaging, and voice synthesis were also introduced during the 1990s. Later, the merger 
of healthcare organizations and stakeholders into large integrated healthcare networks has been 
described as a dominant trend (Smith, 1997).

The current status of HIS varies around the world. In 2009, 193 countries were members 
of the World Health Organization and 114 of them participated in the global survey on e-health 
(WHO, 2011). Most developed countries have fully utilized HIS, because they have the necessary 

Table	1.	HIS	by	Industry	Phase	in	United	States	(Bourke,	1994)

Industry phase Data Technology

1945–1965 
Govt. sponsored growth

Manual Almost no IT

1965–1973 
Medicare introduced

Accounting Mainframes, stand-alone. No 
standard

1973–1983 
Disenchantment on many fronts

Utilization data, profitability 
reporting

Minicomputers, PC, DBMS on 
mainframe

1983–1991 
Diagnosis-related groups (DRGs) 
introduced

Data collection dictated by external 
organizations

PC networks, PC database

1991–2000 
Prospect of national health care

Product line, Market segment, 
Demographic segment

PC networks and database, AI, 
data exchange
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resources, expertise, and capital. In developing countries, HIS are yet not fully utilized. Most 
countries are seeing the slow adoption of EHRs as part of e-health systems. These systems move 
patient information from paper to electronic file formats so they can be easily and effectively 
managed. The trend toward clinical computing and a patient-centered computer-based record 
was, however, seen worldwide by the 1980s (Ball, Peterson & Douglas, 1999).

Deployment of HIS has changed business processes for healthcare organizations. The earlier 
HIS, mainly designed to support administrative functions, have evolved into systems focused on 
clinical and patient records, and are more open in a technological as well as an organizational 
sense. People tend to know more about their condition, and actively participate in health pro-
motion, prevention, and care, as they exercise the rights that have become a standard guide in 
the development of HIS. The trend is therefore toward more involvement of patients or citizens 
in receiving information, decision-making, and responsibility for their own health. In the next 
section, we discuss the concept of e-health, and its advantages, including cost efficiency, ef-
fectiveness, and improvements in the quality of healthcare.

E-Health

This section sets out some important features of e-health and its related technologies, especially 
Internet-based technology and social networks. E-health is an intersection between healthcare 
systems, users/people (healthcare staff and patients), and information technology, aiming to 
deliver better healthcare services for the community (Low & Anshari, 2013). The nature of 
healthcare services, which are highly influenced by economic, social, political, and techno-
logical factors, has changed over time, and this includes e-health adoption. E-health embraces 
home-based, mobile, and more personalized patient-centric services, which often enable active 
participation of patients and their families (Nugent et al., 2007). E-health can remove time and 
distance barriers from the flow of health information and ensure that collective knowledge is 
brought to bear effectively on health problems throughout the world (Kwankam, 2004). For 
instance, online consultations can reach consumers (patients) who cannot physically be present 
for a consultation. Physicians can provide consultations over the Internet without meeting their 
patients in person. E-health also allows doctors and other healthcare professionals to connect 
with their patients online (Marchibroda, 2009).

Many statistics are available to illustrate the pervasiveness, effects, and advantages of e-health. 
For example, the European e-health industry leads in emerging fields such as personalized health 
systems, medical equipment and several sectors of integrated e-health solutions. The focus is on 
two main areas, telemedicine/homecare and clinical information systems in primary healthcare.

Among the countries that have implemented e-health systems are Canada, Singapore, and 
Australia. Canada established e-health Ontario in March 2009, with targeted strategies to im-
prove diabetes management, medication management and waiting times. One service offered 
is e-prescribing, under the medication management stream. This authorizes and transmits pre-
scriptions from physicians and other prescribers to pharmacists and other dispensers. It prevents 
medication errors due to illegible prescribing and reduces fraud. “Participating prescribers and 
pharmacies at both sites will continue electronically prescribing until a provincial Medication 
Management System is in place” (e-Health Ontario, 2009).

Australia is progressively adopting e-health as part of the Government’s national health reform 
agenda, designed to provide better health services and outcomes for all Australians. This approach 
is similar to other international e-health initiatives such as those in Canada, the United States, 
United Kingdom, Hong Kong, Singapore, Denmark, and Germany. In July 2012, Australians 
started to have access to Personally Controlled Electronic Health Records (PCEHR), helping to 
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improve access to health information held in dispersed records across the country. For the first 
time, all Australians who chose to participate could see their health information when and where 
they needed it, and share this information with trusted healthcare providers (ehealthinfo, 2012).

The Internet has changed the way that consumers engage with health information (Powell, 
Darvell & Gray, 2003). It allows consumers to share their opinions on the products and services 
that they buy, and these opinions are often more useful to others than information from provid-
ers. This triggered a significant change in how organizations treat consumers. They started to 
engage with their consumers, by listening to their concerns or even involving them in improv-
ing the quality of products and services. The Internet has become a popular channel to deliver 
information, including for healthcare. Its use as an e-health platform has increased significantly, 
as browsers offer a dynamic and interactive user interface (Anshari, et al., 2012).

The feasibility of building web interfaces for clinical information systems was shown in 1996 
(Sittig, Kuperman & Teich, 1996), and reports of other successful projects followed. WebCIS is 
an example of implementation of a web server on top of clinical information system architecture, 
with a central data repository (Hripcsak, Cimino & Sengupta, 1999). The Internet is popular and 
holds great promise of being able to reach consumers (patients) anytime, anywhere. E-health 
using web-based systems may fill information needs and empower consumers by making ac-
cessible high-quality healthcare information and services.

Taiwan’s Context

Taiwan embarked on healthcare reform in the 1980s, after two decades of economic growth 
(Reid, 2008a). The government of Taiwan formed the National Health Insurance (NHI) system 
on March 1st 1995, providing universal health insurance coverage (Chunhuei et al., 2012). The 
model has many similarities to Medicare in the United States. Working citizens and their employ-
ers both pay premiums, and others pay a flat rate, which the government subsidizes. Poorer and 
older people are fully subsidized (Reid, 2008b). NHI is compulsory for all Taiwanese and foreign 
nationals holding residency permits, and its membership covers 99.6% of the population. It is 
administered by the NHI bureau under the Department of Health (DoH), providing guaranteed 
access for all through premium subsidies and installment plans (Chan, 2012).

Under this scheme, citizens are able to choose healthcare centers and physicians. NHI cov-
ers comprehensive benefits including exemptions of co-payment for child delivery, preventive 
health services, medical services in remote areas, low-income households, older people, and 
catastrophic diseases such as cancer, chronic mental illness, hemodialysis and congenital illness, 
covering most illnesses with medical expenses too high for an average family to afford. Most 
preventive services are free, including annual checkups and maternal and child care. Regular 
office visits have co-payments as low as US $5 per visit. Co-payments are fixed and do not 
depend on income (Lu & Hsiao, 2003).

In 1985, the DoH initiated an infrastructure project to be completed by 2000, for a 15-year, 
three-phase project to build capacity for better distribution of medical resources in 17 regions 
and 63 sub-regions. Phases one and two (1985–1995) developed primary and secondary care by 
encouraging private investment in rural and mountain areas. Phase three (1996–2000) covered 
rehabilitation, long-term care, psychiatric care, and quality assurance (see Table 2).

Most healthcare providers in Taiwan are private. Of the 508 hospitals in Taiwan in 2010, 
82 (16.1%) of them were state-owned and 426 (83.9%) were privately-owned (Chunhuei et al., 
2012). These hospitals provided 68.61 beds per 10,000 population (DoH, 2011a). State hospitals 
tend to be large general hospitals and although they make up only 16.1% of total hospitals, they 
provide 33.79% of total hospital beds (BNHI, 2011a).
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Chan (2012) mentioned that the challenges faced by the government in delivering healthcare 
services include that healthcare expenditure accounts for only 6.7% of Taiwan’s gross domestic 
product. This is lower than many other members of the Organisation for Economic Co-operation 
and Development. Another problem is that Taiwan needs more doctors. Residents in mountain 
areas and offshore islands rely heavily on local health stations. Since 1979, the government has 
sent mobile medical teams to remote villages on a regular basis. In 1995, a boat was built for 
mobile medical treatment. In 1996, a helicopter-landing pad was provided in some remote areas 
to improve local emergency care.

E-Health in Taiwan

In 2008, realizing the advantages of ICT in healthcare, the Taiwanese government included 
telecare as a development project in the emerging service industry (Huang, 2013). Taiwan aims 
to create outstanding e-health services and deliver high quality medical care. In 2009, Taiwan 
introduced computerized medical records and a central database network that links government 
administrative agencies, physicians and patients under strict conditions of privacy. The system 
expected to connect all healthcare centers by 2016. It also includes electronic kiosks in many 
of Taiwan’s hospitals, enabling patients to make an appointment with a doctor or review their 
medical records by using an identification card. Medical staff in mobile clinics in rural areas are 
equipped with laptops attached to the NHI data center (Chan, 2012).

The system now includes online data exchange among all databases, search functions for 
important medical orders in various medical institutions via the Internet, broadband networks 
for NHI, electronic patient records and medical information standards. Other major healthcare 
information applications are being developed. Taiwan began implementing its health information 
network in the 1980s and continues to invest in HIT. It acknowledges that HIT not only helps 
to provide efficient and safe medical care but will also play a significant role in sustaining the 
national health system (DoH, 2011b).

Currently, all hospitals and most clinics are connected to the Bureau of National Health 
Insurance through a virtual private network (VPN) for e-claim purposes. Taiwan also developed 
digital accreditation procedures, and set up a system of cross-branch operations at one counter, 
voice service systems, and an NHI card. All residents use health smart cards that contain limited 
EHRs. There is a low doctor-to-population ratio resulting in too many patients depending on 
too few doctors. Patients visit the doctor frequently, causing doctors to limit visits to about 2–5 
minutes per patient (Gunde, 2004).

Milestones in HIS Development

Since starting to implement NHI, the BNHI has been very aggressive in adopting various HIT 
(Chunhuei et al., 2012). In 1990, the government of Taiwan invested in IT infrastructure to sup-

Table	2.	Capacity	building	(DoH,	2011a)

Project Goals Health Status

Physicians 13.3 / 10,000 patients 15 / 10,000 patients

Hospital beds 35 / 10,000 patients 56.8 / 10,000 patients

Psychiatric care 10 / 10,000 patients 6.7 / 10,000 patients

Nursing homes 35.2 / 10,000 patients 507 / 14,094 patients
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port an information network backbone to connect the DoH, regional information centers, and 
BNHI. The network was also intended to support telemedicine centers to facilitate collaboration 
with several university hospitals (Li, 2007).

Table 3 shows the milestones in HIS implementation in Taiwan. During its early develop-
ment, HIT was used to support basic public health administration, hospital regulation, and cancer 
registries. Later in 1999, the government launched Phase II of its health information network 
plan, which included VPN connections and placed emphasis on privacy and security, EHRs, a 
health insurance smart card, and access to information for health professionals (Li, 2007).

The BNHI has established very accessible and user-friendly websites for beneficiaries to 
access their entire medical care utilization information, stored as an electronic record (Chunhuei 
et al., 2012). Information is also available for beneficiaries dealing with disputes. Besides serving 
beneficiaries, the BNHI website provides comprehensive information for employers, including 
an online application to enroll their new employees into NHI (BNHI, 2011b).

The DoH provides a free interactive online education program called Formosa e-Medical 
School (DoH, 2011b). This offers full-length courses of online learning for the general popula-
tion. The website also provides extensive online medical consultations, including pharmaceuti-
cal, nutritional, and health promotion consultations. It also contains online self-assessments for 
various health status measurements (DoH, 2011b).

Through BNHI in 2001, the Taiwan government introduced a smart ID card system to store 
patient information and speed up the administration process. This ID card serves multiple functions:

1.  Personal basic information (such as name, photo identification, ID number, birth date, and 
sex);

2.  Health insurance information (such as most recent utilization code number, cumulative 
medical care utilization, cumulative medical care costs, cumulative cost sharing, insurance 
tax, and preventive care);

3.  Medical information (such as major diagnoses, prescriptions, and allergies to pharmaceuticals 
and biological products); and

4.  Health administration information that includes vaccinations and organ donation information.

All information on the ID card is encrypted, and only BNHI-issued card readers can read 
and retrieve information (Chunhuei et al., 2012). For healthcare providers, the smart card system 
changed the business process. Healthcare providers upload electronic records daily to BNHI, and 
on every sixth patient visit, card information is uploaded online for data analysis, audit, and au-
thentication. The system also accelerates the reimbursement process (Smart Card Alliance, 2005).

Table	3.	HIS	adoption	in	Taiwan	(Li,	2007)

Year Adoption

1989 Government-initiated decision to establish a National Health Information Network (HIN)

1991–1993 Pilot HIN tested in Hsinchu medical care region

1994–1996 HIN plan extended to other regions in Taiwan

1999 Phase II of HIN began with focus on bandwidth and VPN upgrades, local resources analysis, 
and web-based application and standards development.

2001 BNHI introduced smart cards
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The smart card replaced paper-based patient ID to improve efficiency and effectiveness, and 
reduce fraud. This system contributes to a reduction of duplications in diagnostic procedures and 
laboratory tests, and duplications or contraindications of prescription drugs. Because Taiwan’s 
residents have complete freedom to seek healthcare from any contracted providers, from private 
clinics to teaching hospitals’ outpatient departments, there was significant duplication of diagnostic 
procedures and laboratory tests before this system was implemented (Chunhuei et al., 2012).

The development of e-health in Taiwan began under the National Information Infrastructure 
(NII) initiative. Major progress made under the umbrella of the NII includes distance education, 
tele-consultation, video-on-demand, and the existence of an electronic library. Taiwan used 
e-health for learning to distribute medical resources and support medical staff in rural areas 
(Wang, 2008). E-health in learning is needed in rural areas because medical resources are poorly 
distributed, the quality of consultation and referral needed improvement, peer communication 
among healthcare providers was difficult, there was a need to provide continuing medical edu-
cation online, and it was hard to provide services for older people, disabled people, and those 
with terminal illnesses (Chen, 2006).

Taiwan’s health system now incorporates reports to medical facility and patient records 
from the national medical image exchange centre, and issuing of health smart cards. Efforts have 
been made to establish medical kiosks and telehealth services for remote areas. Patient privacy 
is guaranteed using dedicated smart card readers activated by special issue staff cards. Every 
hospital in Taiwan now offers patients a range of self-service options, including registration, 
payments and in some cases, access to health records (Hou, 2011).

Challenges

Consumer expectations of healthcare services are high, which creates serious challenges for 
healthcare providers worldwide (Anshari et al., 2013a). Healthcare providers have to make an 
exceptional impression on consumers, and need health information for decision-making and medical 
issues (Warner & Procaccino, 2004). The critical issue in healthcare information systems is not 
merely technology but also people. Technology is the enabler, not the driver (Ball et al, 1999).

Taiwan’s NHI system has moved further in providing a good quality service. NHI ensures 
that each consumer receives the same service at any healthcare provider across the country, which 
is efficient, affordable, and higher quality. The best practice in developing e-health, however, is 
to promote patient empowerment by ensuring that channels for e-communications and informa-
tion exchanges are in place (Alpay et al., 2010). There are three challenges NHI systems face 
in managing consumer empowerment, and ensuring that e-health can be facilitated to manage 
empowerment and participation in NHI systems.

First, patient	self-empowerment is when the patient is personally empowered, as an indi-
vidual, to access personalized e-health systems (interface), to enable them to update, record, or 
just view their personal information (personal account details including password, ID, phone 
number, email, address, and other contact details) or daily life activities (for example, eating and 
sleeping habits, and exercise). Consumers are empowered to customize those services, within 
certain limits set out in rules and regulations.

Interaction	 between	 consumers (patients) is a form of social empowerment, where pa-
tients’ participation in social networks can be accommodated by e-health systems as part of the 
healthcare process, to enable them to share and discuss information with other patients who 
have similar conditions. This type of interaction is often unstructured, which can provide new 
insights for people involved in the management of healthcare and chronic conditions. Finally, 
consumer–healthcare	provider	interaction is a form of medical empowerment where consumers 
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can interact with medical staff online within the e-health system, for a consultation (telehealth). 
Those three interactions need to be considered in e-health systems.

Future Directions

The vision of a paperless NHI system is delineated as the embodiment and foundation of future 
e-health systems, with the hope that it will make delivery of healthcare more reliable, effective, 
and efficient. Paper-based systems in healthcare business processes are perceived as inefficient, 
more expensive, and lower quality.

The trend in e-health is a shift from institution to consumer-centered care, emphasizing the 
continuity of care in prevention, care, and rehabilitation. This vision can be achieved through 
shared care, which builds on e-health networks and services, linking hospitals, laboratories, 
pharmacies, primary care, consumers, and social centers, and provides individuals with a “virtual 
healthcare center” and a single point of entry. This implies provision of health services using 
innovative services such as personal health monitoring, support systems, and user-friendly 
information systems that support health education and awareness (Iakovidis, 1998). The use of 
the Internet and applications is vital as it can help to improve the quality of healthcare provision.

Figure 1 shows consumer empowerment in e-health, so that healthcare providers can extend 
existing services to be more consumer-centric. We propose that consumer empowerment must 
be personal, social, and medical. Personal empowerment is self-participation and direct interac-
tion with the e-health system. Social empowerment is consumers connecting with others in the 
e-health system. Medical empowerment is the ability of consumers to connect and interact with 
online healthcare staff (Almunawar, Wint, Low, & Anshari, 2012). Empowerment in e-health 
needs to consider people, process, strategies, and technologies. People are the actors in the sys-
tems, using them directly or indirectly. The process describes standard operating procedures in 
implementing the systems. The strategy is how to effectively and efficiently deliver the service. 
It is important to consider the organization’s choice of service productivity level as a strategic 
decision variable to be optimized. Finally, technologies are the appropriate means for system 
interface, such as mobile or Internet technology, which support operations, management, and 
delivering essential information.

Personal Empowerment

Empowerment is an important feature in e-health services. Enabling patients to generate their 
own personal health records can improve both health literacy and customer satisfaction (Anshari 
et al, 2012). Consumers can produce electronic health record content that may help healthcare 
staff make a diagnosis. This is the opposite of a conventional e-health system, where consumers 
cannot generate content. Future e-health systems should help healthcare providers by empower-
ing their customers.

Social empowerment

Embedding social networks into e-health systems is challenging but may be beneficial for consum-
ers. The recent development of social networking services such as Facebook, Twitter, Myspace, 
Friendster, and LinkedIn has facilitated peer-to-peer collaboration, participation, and networking 
(Anshari & Almunawar, 2012). These tools have made it possible to extend e-health services 
by enabling consumers, their families, and the wider community to participate more actively 
in health promotion, interaction, conversation, and education through social networking. Using 
social networks in e-health could provide a new means to build relationships between patients 
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and healthcare organizations. It could also be important in encouraging patients to share their 
experiences and related information to achieve better health outcomes. The use of such tools, 
particularly in healthcare, has not, however, been widely discussed. The main advantages are 
the linkages among people, ideas, processes, systems, content and other organizational activities 
(Askool & Nakata, 2010). Social networks may affect healthcare business processes, especially 
those relating to interactions between patients, because they offer a new way to engage, manage 
and maintain relationships.

Medical Empowerment

E-health initiatives are designed to move from paper-based to paperless business, particularly 
with the implementation and integration of digitalized medical record systems. At this level, the 
empowerment is very limited from the patient’s perspective, because only healthcare providers 
have access to the EHR. Medical empowerment requires the patient to be able to access their 
EHR, as has now begun in Australia (Pearce & Bainbridge, 2014) .

In contrast, many healthcare providers prevent patients from accessing their EMRs prior 
to a consultation, so that they cannot see their medical history. This may imply that whenever a 
patient needs to consult a different healthcare provider, they will need to go through a redundant 
diagnosis process. Similarly, whenever a patient visits another doctor, the patient will have to 
explain their symptoms and problems all over again. The aim of e-health should be to educate 

Figure	1.	Consumer	empowerment	in	e-health
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patients (Eysenbach, 2001) about their health status, condition, and history. Therefore, medical 
empowerment is pivotal to improve patient literacy and education.,

Scope of Context in Taiwan

Embedding empowerment into e-health is primarily designed to promote consumer participation 
in three dimensions of health services, personal, social, and medical. Figure 2 shows how addi-
tional value will be generated by involving consumers, healthcare providers, medical staff, and 
the wider community through an inclusive system design. It is particularly useful for illustrating 
the system boundaries and the relationships among the key entities of the system.

The NHI at the center of the diagram indicates that influencing those dimensions is the pri-
mary goal of the system. Naming the other important entities connected to the system indicates 
that value is added to the system by involving and integrating these elements. The bidirectional 
arrows show that all of the components and entities in the system interoperate. The dotted arrow 
shows that the system is founded on a set of fundamental principles. Finally, each of the major 
components of the system contributes to its goals.

CONCLUSION

The adoption of NHI systems has made it possible to have interoperable input, accessed from 
multiple locations, with the ability to process different types of data across systems. Through 
information exchange and interoperability, healthcare professionals have access to a longitudinal 
medical record. This interoperability is a fundamental requirement for the healthcare system to 
derive the societal benefits promised (Brailer, 2005). Technological advancement also, however, 

Figure	2.	Generating	value	by	involving	parties	through	an	inclusive	system	design
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drives consumer demands for more personalized healthcare services, often involving social net-
working (Anshari et al, 2013a). Internet technologies facilitate processing, storage, retrieval, and 
dissemination of data and information remotely anytime and anywhere. This has dramatically 
changed the ways in which healthcare organizations operate. Consumer demands have changed, 
as consumers have been empowered by the availability of information (Almunawar & Anshari, 
2011). Social networking tools have also enabled consumers to access information from other 
users, and not just providers, on products and services. Healthcare providers may therefore con-
sider consumer empowerment to be adaptive and changing. We propose the adoption of three 
dimensions of consumer empowerment (personal, social, and medical) in e-health, to give an 
alternative direction for the NHI system in Taiwan.
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