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Abstract

Background: Technology-based health care has been promoted as an effective tool to enable clinicians to work smarter.
However, some health stakeholders believe technology will compel users to work harder by creating extrawork.

Objective: The objective of this study was to investigate how and why electronic health (eHealth) has been applied in Taiwan
and to suggest implications that may inspire other countries facing similar challenges.

Methods: A qualitative methodology was adopted to obtain insightful inputs from deeper probing. Taiwan was selected as a
typical case study, given its aging popul ation, advanced technology, and comprehensive health care system. This study investigated
38 stakehol dersin the heal th care ecosystem through in-depth interviews and focus groups, which provides an open, flexible, and
enlightening way to study complex, dynamic, and interactive situations through informal conversation or a more structured,
directed discussion.

Results: First, respondents indicated that the use of technology can enable seamless patient care and clinical benefits such as
flexibility in time management. Second, the results suggested that a leader’s vision, authority, and management skills might
influence successin health care innovation. Finally, the resultsimplied that both internal and external organizational governance
are highly relevant for implementing technol ogy-based innovation in health care.

Conclusions: This study provided Taiwanese perspectives on how to intelligently use technology to benefit health care and
debated the perception that technology prevents human interaction between clinicians and patients.

(J Med I nternet Res 2018;20(1):€3) doi: 10.2196/jmir.8977
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An aging society implies a gradual decrease in a nation’s
productive labor force and an increase in its dependent
population. Low fertility and mortality have led to a rapidly
aging population in Taiwan. Consequently, the aging population

Introduction

Rapid aging makes health care studies relevant and prevalent.
Thisstudy isunique asit offers qualitative perspectives on how

health providers can work smarter with technology, which
differs from earlier studies on technology’s ability to improve
productivity through quantitative methods. This study extends
the current knowledge of health care innovation by debating
the perception of technology-led health care from the Taiwanese
perspective.
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has prompted people to work harder than ever. It is widely
believed that diminishing caregiver support resources for
increasing elderly populations, as witnessed in most devel oped
countries, render many current care provision models for the
elderly unsustainable [1-3].
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Technol ogy-driven systems have been proposed and promoted
aspotential solutionsto help peopleto work smarter rather than
harder. Despite the application of advanced technologies,
concerns surrounding information governance and Taiwan's
conservative attitude toward innovation and an actual loss of
autonomy might hinder prosperous health care innovation [4].
This study aims to investigate how and why electronic health
(eHealth) has developed in Taiwan and health care stakeholders
attitudesrelative to innovation in a Taiwanese context to inspire
other countries encountering similar issues.

Methods

Overview of Methods Used

To meet the study’s aims and objectives, a qualitative
methodology was adopted to obtain insightful inputs and
facilitate deeper probing. Taiwan was selected as atypical case
study, given its aging population, advanced technology, and
comprehensive health care system. A qualitative methodology
offers potential benefitsthat may inspire countriesfacing similar
challenges by ensuring a better understanding of “how” and
“why” eHealth has been implemented in Taiwan. This study
investigated 38 stakeholders in the health care ecosystem
through in-depth interviews and focus groups, which provides
an open, flexible, and enlightening way to study complex,
dynamic, and interactive situations through informal
conversation or a more structured, directed discussion [5].

Data Collection

The recruitment of participants was voluntary through
advertisement or word-of-mouth. The participants interviewed
had given verbal consent according to ethical guidelines. This
study was approved by the Ulster University’s institutional
review board. The participants included hedth care
professionals, industry players, academic researchers, and
government agents, and the sample was selected based on the
literature review and snow-ball sampling. An open, flexible,
and enlightening methodology facilitated the study of various
complex, dynamic, and interactive situations. Interviews with
participantswere recorded and transcribed. The data collection,
writing, and analysis progressed continuously in line with an
interpretive research tradition [6]. In contrast to normal
interviews, which resemble normal, direct conversations
between an interviewer and interviewee [6,7], intensive
interviews allow the interviewer to explore and examine a
certain topic or an experience in detail; therefore, they are an
effective method for interpretive inquiry. The interviewer aims
to comprehend the topic while the interviewee owns the
explored, pertinent experiences[8,9].

Thus, semistructured interviews that lasted up to 90 min were
used to collect data. The questionsincluded categoriesinvolving
innovation and business management systems (BMYS) in health
careto understand the rel ationship between health care practice
and business management. Additionally, the researchers
observed the various personnel and organizational factors
affecting the use of remote medical informatics to comprehend
health care stakeholders’ attitudesto technol ogy acceptance and
adaptability. The semistructured interview guide comprised the
following several comprehensive exploratory aspectsto identify
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how stakeholders backgrounds, attitudes, competencies, and
genders may relate to research outcomes:

«  background information

- technology acceptance and adaptability
« levels of competency

« gender

The data transcription process followed the required reliability
and validity procedures for qualitative studies.

Data Analysis

Data were collected and analyzed until theoretical saturation
was reached. The study employed a thematic content analysis
[10] of aqualitative analysiswith recurring themes. A thematic
analysisindicated the overall consistent themes that offered an
in-depth understanding of thesefactors. Bryman [10] statesthat
a qualitative content analysis is “probably the most prevalent
approach to the qualitative analysis of documents’ and
“comprisesasearching-out of underlying themesin the materials
being anayzed” This was organized through deep
familiarization with the data collected to further develop its
major themes. These themes were then further analyzed to
identify subthemes and structured to provide a comprehensive
account.

According to Ruben and Babbie [11], content analysis is
“essentially a coding operation,” with coding referring to “the
process of transforming raw data into a standardized form.”
According to Ryan and Bernard [12], a traditional content
analysis “comprises techniques for reducing texts to a
unit-by-variable matrix and analyzing that matrix quantitatively
to test hypotheses;” the researcher can produce a matrix by
applying aset of codesto aset of qualitative data assuming that
the codes of interest were discovered and described beforehand.

A classical content analysisis essentially a quantitative method
with a system of categories at its core and as a central tool.
Consequently, the simplest type of evaluation involves counting
the number of occurrences per category, assuming arelationship
exists between the frequency of content and meaning. Moreover,
more complex procedures can be used for the analysis of
different indices that correlate two separate measurements and
contingencies [13].

Theoretical Base

This study expandsthe current knowledge asto how technol ogy
is applied in health care innovation using a theoretical base
including both eHealth [ 14-16] and innovation to explore ways
to help people work smarter rather than harder [17-19]. Taiwan
was selected as a case study because the country has exhibited
significant eHealth performance and characteristics[1-3]. This
study aims to explore the relationship between technology and
working smart in health care to identify meaningful research

gaps.
Definition of Work Smart

This research defines the term “work smart” as operating at a
high level of efficiency and effectiveness. In contrast, the term
“work hard” is a distinct and traditional |abor-intensive work
method that produces limited output. Technology might be
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smarter than manual effort, and these technological practices
have purportedly replaced what has been regarded as “hard
work.” The question iswhether technology can help health care
providers work smarter from different stakeholders
perspectives.

Development of Technology Application in Health
Care

Although technologies have been applied in health care for
decades, the outcomes remain limited. Additionally, “eHealth”
refers to health services facilitated by the Internet or related
technologies at the intersection of medical informatics, public
health, and business [15,16]. The topic of eHealth promise and
performance has been broadly discussed since the year 2000 to
promote effective health care [3,20-24].

Neuhauser and Kreps| 3] investigated how eHealth canimprove
behavioral outcomes from an eHealth application perspective
and noted that the outcomes vary according to diversity in
human behavior. Pagliari [24] highlighted that a gap exists
between user involvement and significant impacts from eHealth
adoption by investigating eHealth design and evaluation and
suggested that interdisciplinary collaboration between all
potential stakeholders could produce more promising outcomes.
According to Krepsand Neuhauser [20], eHeal th processes hold
significant potential concerning the accessibility of health
information for both consumers and providers; consequently,
this could enhance care quality by decreasing errors, increasing
collaboration, and promoting health education.

Additionally, eHealth can be applied in communications to
enhance the features of interactivity, multimodality, and mass
customization as well as the opportunity for users to act as
producers. Although challenges remain, eHealth is worthy of
research in terms of its best use to improve accessibility for
vulnerable populations aswell asitslong-term effects on public
health [25]. However, Black et a [21] argued that eHealth has
more benefitsin theory than in practice, and its risk management
must be considered to maximize its advantages.

Therefore, more empirical applications have been adopted with
the devel opment of eHealth that encompass health information
technology, eHealth record systems, and health information
exchange to produce comprehensive outcomes and patient
engagement [23,24,26-29]. With an aging population, more
research has focused on how technol ogy, such astelemedicine,
telehedlth, and telecare, can be employed to remotely control
chronic conditions.

Taiwan was selected as a typical case to study eHedth
implementation because of its advancements in medicine and
technology [30-35], its aging population phenomenon, and
health care workforce shortage. Moreover, geographic gaps
between Taiwan'srural and urban popul ationsindicate the need
for research. Therefore, the Taiwanese Government sponsored
several pilot schemes to manage issues related to population
aging to help health care stakeholders work smarter.

Health care stakeholders are the individuals or groups directly
or indirectly affected by eHealth systems; they either suffer
from the problem that the eHealth system addresses or are
affected by the eHealth solution itself. These stakeholders
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include eHealth users, health care professionals, patients, their
family members, community social workers, and researchers.

Although telecare pilot schemes in Taiwan have exhibited
positive results, current literature in most western countries
suggeststhat the application of eHealth does not alwaystrandate
into working smarter [36-38]. Additionally, literature provides
evidence for professional resistance to the spread of innovation
in health care [39-41]. Therefore, some stakeholders would
prefer to remain in the safer “hard work” arena because of the
uncertainty of innovation.

A review of the literature reveals that barriers to adoption are
central tothelack of interoperability standards and care provider
resistance. These barriers are based on ethical and security
issues, including data protection, security, primary, and
confidentiality issues [29,42-45]. This study reviews literature
pertaining to disruptive technology to explore the status of
Taiwan's technology adoption in health care [17].

Results

Key Results

Figure 1 illustrates the relationships and collaborations among
connected health stakeholders in the business ecosystem
according to thedataanalysisresults. Interviewees were selected
and grouped into 8 categories based on this business ecosystem.
The 38 interviews focused on following 5 main industries:
software, hardware and electronics, Internet and
telecommunications, health care, and total solutions. Current
regulations in Taiwan have limited the practice of eHealth for
hospitals and care ingtitutions. Although it is difficult to define
such institutions as academic or industry-related, they play an
important role in this field. This research collects different
perspectives with the aim of inspiring more creative approaches
and exploiting the advantages of health care innovation.

The interviewees were labeled according to the 8 categories
shown in Figure 1. Oneinterviewee could represent more than
one category because the company might be involved in various
areas in the connected health ecosystem. Therefore, 34
subcategories were labeled from number 101 to number 805,
as Table 1 indicates.

Data were analyzed based on the emergent patterns to respond
to the research question. Asthereis diversity in the qualitative
analysis because of the nature of richnessand complexity inthe
qualitative research, the purpose of the analysis was to obtain
rich information from respondents. A quasistatistical analysis
was conducted using N-Vivo software (QSR International) to
identify key themes with the adoption of a grounded approach
inthisanalysis. In this study, codes were derived from the data
through several steps, including data cleaning, data
summarizing, data analysis, and data mining. First, data were
screened through the integration process to merge different
termsthat have the same meaning, for example, connected health
could be called remote health, telehealth, and telecare in the
interviews, termswere merged according to the actual meaning
of the interviewees. Second, data were summarized, clustered,
and categorized based on the meaning of the interviewees.
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For example, someinterviewees mentioned the issue of Internet
connection and wireless connection, which can be summarized
and categorized into technology issues or infrastructure issues
depending on their context. Third, data were analyzed and
extracted according to the insightful meaning of interviewees
asit is the stage of the data mining process.

Theinterview transcriptions were coded to generate summaries
for trandation into key themes through N-Vivo and the author’s
hand coding, as noted in Table 2. Summaries were further
categorized into patient care, clinical benefits, and staff
development. Additionally, leaders visions, personalities,
authority, and management capability were extracted as
leadership and management themes. Finally, the hospital or
internal ingtitution’s support system and the government or
external institution’s support system or ecosystem were
classified into organizational issues.

Key Findings

The research outcomes can be classified astechnology rationale,
leadership management, and organizational governance, as
shown in Table 2. First, respondents indicated that the use of
technology could enable seamless patient care and provide
clinica benefits including time management flexibility.
Consequently, this bridges the gap between urban and rural
accessto the National Health Service. A technological learning
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curve could be overcome by staff development and the
integration of younger and older generations. Other benefits,
such as preventive medicine, have displayed decreased
emergency room visit rates and provided both physica and
mental total solutions to patients. One respondent stated the
following:

The concept of preventive medicine through regular
health recording is one of the crucial characteristics
of remote health care. [101, Senior Engineer]

Second, the results indicate that management’s leadership and
strategic thinking are the drivers of successful health innovation.
One respondent stated the following:

Although remote areas in Taiwan have limited
resources compared to the urban areas, they can
provide the best model for the research and
devel opment of new [ telehealth] productsto enter the
global market. [403, Director]

Finaly, thisinvestigation impliesthat both internal and external
organizational governance are highly relevant to the
implementation of technology-based innovation in health care.
Government funding is vital to encourage and initiate pilot
schemesto develop comprehensive business model sfor business
sustainability.
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Figure 1. eHealth or connected health stakeholder relationship diagram.
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Table 1. Interviewees categories, as summarized by the author.

Chen

Category and label number Name
Softwar e developers
101 Far EasTone Telecommunications
102 Guidercare
Har dware manufacturers
201 Netown Corporation
202 Far EasTone Telecommunications
203 Huede
204 Guidercare
205 Acomotech

Total solutions providers

301 Netown Corporation

302 Far EasTone Telecommunications
303 Huede

304 Guidercare

305 Acomotech

Connected health care service providers

401 Luo Dong Care Institute

402 En Chu Kong Hospital

403 Taoyuan Fu Hsing Township Health Station

404 Taipel Medical University Telehealth and Telecare Center
405 Mennonite Christian Hospital

406 Taiwan University Hospital Telehealth Center

407 Taiwan University Hospital

Network providers

501 Far EasTone Telecommunications
End users
601 National Taiwan University Hospital
602 Mennonite Christian Hospital
603 Taipel Medical University TH and Telecare Center
604 En Chu Kong Hospital
605 Luo Dong Care Institute
606 An-Tai Hospita
Government sectors
701 Health and Welfare Department
702 Sang Chung Health Center
703 Luo Dong Care Institute
704 Taoyuan Fu Hsing Township Health Station
Academia
801 National Taiwan University’s Department of Engineering
802 Taipel University of Technology
803 Taipel University
804 Unified Life and Health
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(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Chen

Category and label number

Name

805

National Taiwan University’s Department of Medicine

Table 2. Thematic output of the summarized data on eHealth/medical informatics, as summarized by the author.

Category

Summary from coding

Key themes

Patient care option

Clinical benefits

Staff development option

Leader’'svision

Leader’s personality

Leader’s power or authority

Seamless service

Infinite service

Connecting people

Preventive care

Personal information privacy
Public health education
Psychological and physical care
Quality

Efficacy

Support for personnel shortages

Technology rationale

Systematic and integrated patient records

Cost-effective (improved medicine consumption and decreased medical costs)

Computer competency
Short-sighted or insightful
Intellectual assets

Work experience heritage

Staff turnover

Creative capability
Innovation acceptance
Authority

L eader’'s management Capability of execution

Risk management

Implementation management

Total solutions/package solution

Government Financial
Hospital or ecosystem
National health insurance

Nonfinancial

L eadership and management

Organizational rationale

Discussion

Principal Findings

The key findings summarize the key themes into technology
rationale, leadership management, and organizational
governance, which emphasizes that innovation management in
health care is as important as the advancement of technology
itself. To sustain health care businesses, the tight collaboration
among stakeholders in government, industry, and academia is
significant. This section discussesthe core rationaesinfluencing
health care stakeholders in adapting technology to their
objectivesin the interview discourse and the literature.

http://www.jmir.org/2018/1/e3/
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Technological Rationale

Concernswith personal information security must be addressed
before designing eHealth care systems; however, if the benefits
can outweigh the concerns, these systems may become as
popular as online banking in the future. One respondent stated
the following:

| believe that someday, accessing health information
will belike online banking and online shopping. [406,
Head Nurse]

The securing of personal medical data should not be perceived
as an insurmountable problem that prevents atelecare system’s
adoption and development. Technology has the aspiration to
create amutually beneficial situation that propelsthefollowing
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ideas: patientswill obtain better health outcomes, and physicians
will experience more achievements and satisfaction.

Electronic data can be easily integrated with existing hospital
information systems and, ultimately, contribute by decreasing
financia burdens. More systematic and integrated patient
records can be developed to offer better health services and
decrease diagnostic errors, ensuring quality and cost-effective
benefits. One respondent stated the following:

The blood sugar levels of those who have joined the
telecare project have become more controlled [402,
Senior Nursg]

Mechanisms to  develop  innovative  information
technology—enabled services are particularly important [46].
This research posits that the use of technologies to improve
patient-centered data management has increasingly become a
research area of focus [47,48].

Additionally, this research noted one significant theme:
respondents described technology in health care as a crucial
tool for connecting people rather than replacing them.
Technology can be used to bridge gaps, specifically, theisolation
between older and younger generations and also rural and urban
societies. One respondent stated the following:

Technology plays a role in delivering humanity and
careto people; aremote environment causes distance
among people, but technology connects them. [602,
MIS Director]

Furthermore, clinicians were concerned with the accuracy of
biometric data. The respondents addressed these concerns
because they claimed that they could typically collect more
accurate data than hospitals by eliminating “white coat
syndrome.”

Most respondents endorsed the necessity of tele-health care
systems, yet the question of how to manage them seemsto be
an issue in need of exploration. One respondent stated the
following:

Telehealth isnecessary, and how you useit will really
make a difference. [403, Director]

The cost of adapting technology might initially pose problems
because of growth, but upgrading and renewal costs become
more cost-effective in the long term. A greater acceptance of
innovation is possible by objectively demonstrating its benefits
and shortcomingsto the public. Ultimately, an eHealth system’s
benefitswill outweigh any potential problemsin thelong term.

L eader ship Management

The respondents noted that a leader’s vision, personality,
authority, and management style are highly relevant to a
tele-health care project’s success.

Employees might take their innovative ideasto rival companies
if their talents are not appreciated. Many cases have proven that
leadership plays an important role, and respondents note that
poor management causes high staff turnover and the loss of
companies’ intelligent, intangible assets. One respondent stated
the following:

http://www.jmir.org/2018/1/e3/
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Our previous manager did not care about innovation,
but short-termprofits[...] Now, our competitors have
taken opportunities and have already scored some
achievements by recruiting our old staff with
innovative ideas... [101, Senior Engineer]

Staff development activities could help some staff members
absorb global trends, which might then encourage and motivate
them to accept innovation. Thismight improvetheir adaptability
to new technology. One respondent stated the following:

I will not consider the learning of new technology as
an issue, but an opportunity for staff blending. [405,
Head Nurse]

Leadership attitude is a driver of eHealth success in Taiwan
with collaborations among industry, government, and academia.
Furthermore, literature suggeststhat health carelacks crestivity;
however, the interview findings support the assertion that
leaders creative thinking and capability for innovation are
beneficial to innovation success [49].

Many people have low innovation acceptance because of limited
capability to adapt. An effective leader should be cognizant of
this and properly manage the situation to further develop
comprehensive staff communication accordingly. One
respondent stated the following:

Any new system will have an unavoidable run-in

period...You should inform people about the potential

risks during the operation of a pilot scheme and have

a backup plan. [403, Director]
Physician support is significant because physicians have
authority over patients as well as their trust. Furthermore,
physician recommendations are more convincing to patients
than recommendations from other sources. One respondent
stated the following:

Physicians are more convincing in promoting
tele-health care systems, as patients perceive them
as having authority. [406, Director]

Organizational Rationale

Although an outstanding leader is important, the successful
implementation of technology in health care relies on both
individuals and organizations. Government funding and
infrastructure expenses along with organizational support will
be beneficial for both clinicians and companies when
transforming innovative ideas into concrete practices. One
respondent stated the following:

The government must take the lead for the first step
by offering funding; otherwise, we cannot go
anywhere...[101, Senior Engineer]

Bureaucracy and inflexibility can be a disadvantage in these
government-funded schemes. One respondent stated the
following:

The public sector hasthistype of issue, asall projects
must be reclaimed within an annual calendar period
[...] but some results cannot be shown within one to
two years... [403, Director]
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Regarding financia sustainability in health care, collaborating
with unlimited needsbut limited financial capability hasbecome
the norm for governments, and political calculations are often
labeled as unrealistic. However, health care provisions impact
everyone's lives, and any cost-cutting plans executed by the
government or employerswill have asignificant effect on people
[50,51].

The method of integrating a resource and its ecosystem is
relevant to how organizations can benefit from leadership
management. Some organizations have used their knowledge,
skills, and experience in exchange for assets they did not have,
such asdevicesor networks. Moreover, the government typically
has the authority to coordinate different departments and
organizations. Nevertheless, a business model that considers
what occurs after government sponsorship should be devel oped.

Conclusions

This study dealt with the concept of “work smarter,” not work
harder, by examining technology-driven systems from a
qualitative perspective. It contributed to current knowledge by
debating the perception that technology in health care prevents
human interaction between clinicians and patients. The
originality of this study lies in the focus on the relationship
between technol ogy and itsrelevant stakeholdersin health care,
which differsfrom the focus of recent literature that emphasizes
the productivity and performance of technology. Additionally,
this study extends the knowledge from technology-focused
innovation to health business innovation through a qualitative

Chen

lens. The Taiwanese health care system offers compelling
information to support the claim that technology can be a tool
to connect all stakeholdersin the health care ecosystem.

The conclusion summarizes three themes for practica
implications. First, the technology user should control
technology through designing that serves rather than hinders.
Second, leaders should manage innovation through creativity
for resource integration and acquisition, and its long-term
benefits should be emphasized over its short-term advantages.
Third, although government funding and organi zational support
arerelevant to health care innovation, appropriate BM S should
be devel oped for long-term success after the government ceases
its support. Interview respondents confirm that technology is
beneficial when encouraging health providers to work smarter
if it is used to reinforce organizations' resources, leadership
management, and collaboration with their ecosystems. To
achievethisgoal, thefindings of this study strongly recommend
health care stakeholders consider creating competitive BMSto
retain business sustainability.

Although the qualitative research in aregiona study can be a
limitation to the research validity, it can be considered and
developed in afuture study. The findings emphasize how users
should employ technology to enable innovation rather than
constrain innovation while pursuing its novelty. Technology
users should work “smarter” when using technology to add
value to its adaption. Otherwise, technology will compel users
to work harder by creating additional work.

Acknowledgments

This research was partially supported by the Vice Chancellor Research Studentship from Ulster University. The author would
like to thank her supervisors, Professor Rodney McAdam, Dr Michael Brennan, and Dr Shirley Davey from Ulster University
for sharing their pearls of wisdom during thisresearch. The author isalsoimmensealy grateful to Mr FrancisKane, Mr Ray Palmer,
and Dr Radwan Kharabsheh for their comments on an earlier version of the manuscript.

Conflictsof Interest
None declared.

References

1.  LiuW, Huang C, Wang C, LeeK, Lin S, Kuo H. A mobile telephone-based interactive self-care system improves asthma
control. Eur Respir J 2011 Feb;37(2):310-317 [FREE Full text] [doi: 10.1183/09031936.00000810] [Medline: 20562122]

2.  BlayaJA, Fraser HS, Holt B. E-health technologies show promise in devel oping countries. Health Aff (Millwood) 2010
Feb;29(2):244-251 [FREE Full text] [doi: 10.1377/hithaff.2009.0894] [Medline: 20348068]

3. Neuhauser L, Kreps GL. Rethinking communication in the e-health era. J Health Psychol 2003 Jan;8(1):7-23. [doi:

10.1177/1359105303008001426] [Medline: 22113897]

4.  Stowe S, Harding S. Telecare, telehealth and telemedicine. Eur Geriatr Med 2010 Jun 30;1(3):193-197. [doi:

10.1016/j.eurger.2010.04.002]

5.  Walsham G. Doing interpretive research. Eur J Inf Syst 2006;15(3):320-330. [doi: 10.1057/palgrave.€jis.3000589]
6. LoflandJ, Lofland L. Analyzing Social settings. A Guideto Qualitative Observation and Analysis. Belmont, CA: Wadsworth;

1984.

7. Fontana A, Frey J. The art of science. In: Handbook of Qualitative Research. Thousand Oaks, CA: Sage Publications;

1994:361-376.

8. Marshal C, Rossman G. Designing Qualitative Research. Thousand Oaks, CA: Sage Publications; 2014.
9 Kharabsheh R. Critical success factors of technology parksin Australia. Int J Econ Finance 2014 Dec 16;4(7):57. [doi:

10.5539/ijef .vAn7p57]

10. Bryman A. The Disneyization of Society. Thousand Oaks, CA: Sage Publications; 2004.

11.

http://www.jmir.org/2018/1/e3/

Rubin A, Babbie E. Empowerment series. Research Methods for Social Work. Pacific Grove, CA: Brooks Cole; 2016.

JMed Internet Res 2018 | vol. 20 | iss. 1 | e3|p. 9
(page number not for citation purposes)


http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=20562122
http://dx.doi.org/10.1183/09031936.00000810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20562122&dopt=Abstract
http://content.healthaffairs.org/cgi/pmidlookup?view=long&pmid=20348068
http://dx.doi.org/10.1377/hlthaff.2009.0894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20348068&dopt=Abstract
http://dx.doi.org/10.1177/1359105303008001426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22113897&dopt=Abstract
http://dx.doi.org/10.1016/j.eurger.2010.04.002
http://dx.doi.org/10.1057/palgrave.ejis.3000589
http://dx.doi.org/10.5539/ijef.v4n7p57
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chen

12.  Ryan GW, Bernard HR. Datamanagement and analysis methods. In: Denzin NK, Lincoln Y S, editors. The SAGE Handbook
of Qualitative Research. Florida: Sage Publications, Inc; 2000:769-802.

13. Titscher S. Methods of Text and Discourse Analysis: In Search of Meaning. London: Sage Publications; 2000.

14. Eysenbach G. What ise-health? JMed Internet Res 2001;3(2):E20 [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]

15. Eysenbach G, Kéhler C. How do consumers search for and apprai se health information on the world wide web? Qualitative
study using focus groups, usahility tests, and in-depth interviews. BMJ 2002 Mar 09;324(7337):573-577 [FREE Full text]
[Medline: 11884321]

16. Christensen C, Grossman J, Hwang J. The Innovator's Prescription:A Disruptive Solution for Healthcare. New York:
McGraw-Hill; 2009.

17. Nassiri N, Natargjan S, Margolis D, Marks L. Targeted prostate biopsy: lessons |learned amidst the evolution of adisruptive
technology. Urology 2015;86(3):432-438. [doi: 10.1016/j.urology.2015.07.001]

18. Lauer M, D'Agostino SR. The randomized registry trial--the next disruptive technology in clinical research? New England
JMed 2013 Oct 24;369(17):1579. [doi: 10.1056/NEIMp1310102] [Medline: 23991657]

19. LeeM. From recipient to donor: How Taiwan transformed its healthcare system. Japan Med Assoc J 2011;55(1):23-25.

20. Kreps G, Neuhauser L. New directions in eHealth communication: opportunities and challenges. Pat Edu and Couns
2010;78(3):329-336. [doi: 10.1016/j.pec.2010.01.013] [Medline: 20202779]

21. Black A, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et al. The impact of eHealth on the quality and safety of
health care: a systematic overview. PLoS Med 2011;8(1):€1000387. [doi: 10.1371/journal .pmed.1000387] [Medline:
21267058]

22. Smith S, Koppel R. Healthcare information technology's relativity problems: atypology of how patients' physical reality,
clinicians mental models, and healthcare information technology differ. JAmer Med Informatics Assoc 2014;21(1):117-131.
[doi: 10.1136/amiajnl-2012-001419] [Medline: 23800960]

23. Nundy S, Dick J, Chou C, Nocon R, Chin M, Peek M. Mobile phone diabetes project led to improved glycemic control
and net savingsfor Chicago plan participants. Health Aff (Millwood) 2014;33(2):265-272. [doi: 10.1377/hIthaff.2013.0589]
[Medline: 24493770]

24. Pagliari C. Design and evaluation in eHealth: challenges and implications for an interdisciplinary field. JMed Internet Res
2007 May 27;9(2):e15 [FREE Full text] [doi: 10.2196/jmir.9.2.€15] [Medline: 17537718]

25. Ahern D, Kredake J, Phalen J. What is eHealth (6): Perspectives on the evolution of eHealth research. JMed Internet Res
2006;8(1):e4 [FREE Full text] [doi: 10.2196/jmir.8.1.e4]

26. Yasnoff W, Sweeney L, Shortliffe E. Putting health IT on the path to success. JAm Med Assoc 2013;309(10):989-990.
[doi: 10.1001/jama.2013.1474] [Medline: 23483170]

27. Furukawa M, King J, Patel V, Hsiao C, Adler-Milstein J, Jha A. Despite substantial progressin EHR adoption, health
information exchange and patient engagement remain low in office settings. Health Aff (Millwood) 2014 Aug
7,33(9):1672-1679. [doi: 10.1377/hlthaff.2014.0445] [Medline: 25104827]

28. Koch S, Vimarlund V. Critical advancesin bridging personal health informatics and clinical informatics. Yearb Med Inform
2012;7(1):48-55. [Medline: 22890341]

29. PareG, Jaana M, Sicotte C. Systematic review of home telemonitoring for chronic diseases: the evidence base. J Amer
Med Informatics Assoc 2007;14(3):269-277. [doi: 10.1197/jamia.M 2270]

30. LinC. Telecare projectsin Taiwan. Gerontechnol ogy 2010;9(3):400-407. [doi: 10.4017/gt.2010.09.03.003.00]

31. ChangR,LinS, AronD. A pay-for-performance program in Taiwan improved care for some diabetes patients, but doctors
may have excluded sicker ones. Health Aff (Millwood) 2012 Jan 1;31(1):93-102. [doi: 10.1377/hithaff.2010.0402] [Medline:
22232099]

32. Chang N, Huang C, Yang Y. The effects of economic crises on health care. Hu Li Za Zhi 2010 Aug;57(4):89-94. [Medline:
20661861]

33.  Coughlin J, Pope J. Innovations in health, wellness, and aging-in-place. IEEE Eng Med Biol Mag 2008;27(4):47-52. [doi:
10.1109/MEMB.2008.919493]

34. BeardJ, BiggsS, BloomD, Fried L, Hogan P, Kalache R, et al. Weforum.: World Economic Forum; 2012. Global Population
Aging: Peril or promise? URL: https://www.weforum.org/reports/global -popul ation-agei ng-peril -or-promise [accessed
2017-12-18] [WebCite Cache ID 6vnSPESKL]

35. Ricciardi L, Mostashari F, Murphy J, Daniel J, Siminerio E. A national action plan to support consumer engagement via
e-health. Health Aff (Millwood) 2013 Feb 1;32(2):376-384. [doi: 10.1377/hlthaff.2012.1216] [Medline: 23381531]

36. Greenhalgh T, Procter R, Wherton J, Sugarhood P, Shaw S. The organising vision for telehealth and telecare: discourse
analysis. BMJ Open 2012;2(4):€001574. [doi: 10.1136/bmjopen-2012-001574]

37.  Proctor JJ, Proctor 1J. Google.tl. 2012 Jan 3. Visua identification information used as confirmation in awireless
communication URL: http://www.google.tl/patents/'US8090616 [accessed 2017-12-18] [WebCite Cache ID 6vnShig44]

38. Rahurkar S, Vest J, Menachemi N. Despite the spread of health information exchange, there is little evidence of itsimpact
on cogt, use, and quality of care. Health Aff (Millwood) 2015 Mar 1;34(3):477-483. [doi: 10.1377/hlthaff.2014.0729]
[Medline: 25732499

http://www.jmir.org/2018/1/e3/ JMed Internet Res 2018 | vol. 20 | iss. 1| €3 | p. 10

(page number not for citation purposes)


http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://europepmc.org/abstract/MED/11884321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11884321&dopt=Abstract
http://dx.doi.org/10.1016/j.urology.2015.07.001
http://dx.doi.org/10.1056/NEJMp1310102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23991657&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2010.01.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20202779&dopt=Abstract
http://dx.doi.org/10.1371/journal.pmed.1000387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21267058&dopt=Abstract
http://dx.doi.org/10.1136/amiajnl-2012-001419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23800960&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2013.0589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24493770&dopt=Abstract
http://www.jmir.org/2007/2/e15/
http://dx.doi.org/10.2196/jmir.9.2.e15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17537718&dopt=Abstract
http://www.jmir.org/2006/1/e4/
http://dx.doi.org/10.2196/jmir.8.1.e4
http://dx.doi.org/10.1001/jama.2013.1474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23483170&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2014.0445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25104827&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22890341&dopt=Abstract
http://dx.doi.org/10.1197/jamia.M2270
http://dx.doi.org/10.4017/gt.2010.09.03.003.00
http://dx.doi.org/10.1377/hlthaff.2010.0402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22232099&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20661861&dopt=Abstract
http://dx.doi.org/10.1109/MEMB.2008.919493
https://www.weforum.org/reports/global-population-ageing-peril-or-promise
http://www.webcitation.org/

                                            6vnSPEsKL
http://dx.doi.org/10.1377/hlthaff.2012.1216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23381531&dopt=Abstract
http://dx.doi.org/10.1136/bmjopen-2012-001574
http://www.google.tl/patents/US8090616
http://www.webcitation.org/

                                            6vnShiq44
http://dx.doi.org/10.1377/hlthaff.2014.0729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25732499&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chen

39. PerleJ, Langsam L, Nierenberg B. Controversy clarified: an updated review of clinical psychology and tele-health. Clin
Psychol Rev 2011 Dec 31;31(8):1247-1258. [doi: 10.1016/j.cpr.2011.08.003] [Medline: 21963670]

40. Dillon E, Loermans J. Telehealth in Western Australia: the challenge of evaluation. J Telemed Telecare 2003;9(Suppl
2):S15-519. [doi: 10.1258/135763303322596147] [Medline: 14728750]

41. Weitzman E, Cole E, Kaci L, Mandl K. Social but safe? Quality and safety of diabetes-related online social networks. J
Amer Med Informatics Assoc 2011;18(3):292-297. [doi: 10.1136/jamia.2010.009712] [Medline: 21262920]

42. WyniaM, Dunn K. Dreams and nightmares: practical and ethical issues for patients and physicians using personal health
records. J Law Med Ethics 2010;38(1):64-73. [doi: 10.1111/].1748-720X.2010.00467.X] [Medline: 20446985]

43. Cushman R, Froomkin AM, Cava A, Abril P, Goodman KW. Ethical, legal and social issues for persona health records
and applications. J Biomed Inform 2010 Oct;43(5 Suppl):S51-S55 [FREE Full text] [doi: 10.1016/].jbi.2010.05.003]
[Medline: 20937485]

44. Peek S, Wouters E, van Hoof J, Luijkx K, Boeije H, Vrijhoef H. Factors influencing acceptance of technology for aging
in place: asystematic review. Intl JMed Informatics 2014;83(4):235-248. [doi: 10.1016/j.ijmedinf.2014.01.004] [Medline:
24529817]

45. YangH, Hsiao S. Mechanisms of devel oping innovative | T-enabled services: a case study of Taiwanese healthcare service.
Technovation 2009;29(5):327-337. [doi: 10.1016/].technovation.2009.01.006]

46. Nicolini D, Powell J, Conville P, Martinez-Solano L. Managing knowledge in the healthcare sector: areview. Intl JMgmt
Rev 2008;10(3):245-263. [doi: 10.1111/].1468-2370.2007.00219.X]

47. Hall A, Walton G. Information overload within the health care system: aliterature review. Health Info Libraries J
2004;21(2):102-108. [doi: 10.1111/].1471-1842.2004.00506.x] [Medline: 15191601]

48. Herzlinger RE. Why innovation in health careis so hard. Harv Bus Rev 2006 May;84(5):58-66, 156. [Medline: 16649698]

49. Bonoli G. Political institutions, veto points, and the process of welfare state adaptation. In: The New Politics of the Welfare
State. Oxford: Oxford University Press; 2001.

50. Rhodes M. The political economy of social pacts: Competitive corporatism and European welfare reform. In: The New
Poalitics of the Welfare State. Oxford: Oxford University Press; 2001.

51. Barlow J, Singh D, Bayer S, Curry R. A systematic review of the benefits of home telecare for frail elderly people and
those with long-term conditions. J Telemed Telecare 2007;13(4):172-179. [doi: 10.1258/135763307780908058] [Medline:
17565772]

Abbreviations

BMS: business management systems
eHealth: electronic health

Edited by G Eysenbach; submitted 14.09.17; peer-reviewed by V Srica, R Pankomera; comments to author 18.10.17; revised version
received 30.10.17; accepted 30.10.17; published 04.01.18

Please cite as:

Chen SCI

Technological Health Intervention in Population Aging to Assist People to Work Smarter not Harder: Qualitative Study
J Med Internet Res 2018;20(1):€3

URL: http://www.jmir.org/2018/1/e3/

doi: 10.2196/jmir.8977
PMID: 29301736

©Sonia Chien-l Chen. Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 04.01.2018. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

http://www.jmir.org/2018/1/e3/ JMed Internet Res 2018 | vol. 20 | iss. 1| e3 | p. 11
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/j.cpr.2011.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21963670&dopt=Abstract
http://dx.doi.org/10.1258/135763303322596147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14728750&dopt=Abstract
http://dx.doi.org/10.1136/jamia.2010.009712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21262920&dopt=Abstract
http://dx.doi.org/10.1111/j.1748-720X.2010.00467.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20446985&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(10)00061-4
http://dx.doi.org/10.1016/j.jbi.2010.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20937485&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2014.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529817&dopt=Abstract
http://dx.doi.org/10.1016/j.technovation.2009.01.006
http://dx.doi.org/10.1111/j.1468-2370.2007.00219.x
http://dx.doi.org/10.1111/j.1471-1842.2004.00506.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15191601&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16649698&dopt=Abstract
http://dx.doi.org/10.1258/135763307780908058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17565772&dopt=Abstract
http://www.jmir.org/2018/1/e3/
http://dx.doi.org/10.2196/jmir.8977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29301736&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

