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Abstract

Objective: Patients are becoming more active in communicating with doctors, forming e-communities, and participating in
decision-making process of their treatment plans. However, only a few studies have examined how digitalized healthcare
affects patients’ and doctors’ attitudes towards medical care services and deliverance structure, and the problems that might
stem from these changes. In this study, we 1) explored the current changes in patients’ healthcare utilization patterns and
delivery structures, 2) examined the emerging behaviours and awareness of the participants, and 3) proposed how to prepare
for such changes. Methods: Face-to-face interviews and a group discussion with both Korean and US experts on consumer
health informatics were conducted. Interview guidelines were developed based on reviews of recent studies on consumer
health informatics. Results: While the American scholars had larger expectations about the scope of the changes in the health
care system induced by the digitalization of healthcare, compared to the Korean scholars, the interviewees and group
discussion participants from both countries all agreed on the changes in medical environment and the increasing importance
of medical information. The changes induced by the digitalization of healthcare were categorized as follows: (1) in the
structure and location of healthcare service delivery, (2) in the doctor-patient communication methods, and (3) in the role of
patients and increasing emphasis in empowerment. Conclusion: We expect that digitalized healthcare will continue to affect
the doctor-patient relationship and change the deliverance structure. In order to better prepare for the fundamental paradigm
shift in the healthcare system and increase the benefits to society of these changes, continuous and concerted policy efforts
to protect the privacy and security of private information, alleviate the digital divide, and secure the quality of digitalized
clinical knowledge will be required. {Journal of Korean Sociely of Medical Informatics 15—-3, 313—-320,
2009)
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Paradigm Shifts of the Healthcare Delivery System

l. Introduction

A new paradigm that has a potential to change
awareness, behaviours, and expectations of patients and
people who are related to healthcare service production,
consumption, and provision is in the near future. At the
same time, changes in the infrastructure of healthcare
services and a higher level of efficiency in the heal-
thcare service management are expected. Health infor-
matics is predicted to bring such revolutionary changes
in production, service, and management of healthcare
system. Popularity in computer and speedy growth in
the internet spread healthcare information into the ge-
neral public, providing medical information, that were
only available to medical professionals in the past, to
the general population.

Factors, including rising demands for healthcare ser-
vices, fast advances in medical technology, increased
competition among health providers, and expansion of
the elderly population, are responsible for these revolu-
tionary changes, from a provider-centered healthcare de-
livery structure to a patient-centered one that regards
the patients’ expectation and needs as its highest prio-
rity. Also, these factors change not only the tools and
methods to deliver medical technology and health infor-
mation, but cultural awareness and values toward heal-
thcare services. This creates an ‘ambient care’ environ-
ment, “a responsive and proactive environment that
enables easy participation of individuals in their own
healthcare management, better and direct communication
with professional healthcare providers, friends, family
and a wider community').”

Recently, there have been tremendous efforts made in
Korea to utilize the benefits of adopting computer tech-
nology and medical technology within the healthcare
industry with expectations that these changes will heigh-
ten the quality of medical care, lower the cost, and ex-
pedite economic growth of the nation. In spite of much
increase in this type of attention, however, there has not

been enough attention to conceptualization of consumer
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health informatics and its potential impacts on health-
care system in a larger perspectiveM). Majority of the
debate focuses only on technological side of the issue,
lacking research on how digitalized healthcare affects
patients’ and doctors’ attitudes towards medical care ser-
vices, the deliverance structure between doctors and pa-
tients, as well as the problems projected to stem from
these changes. The purposes of this study are 1) to exa-
mine recent changes in patients’ healthcare utilization
patterns and delivery structure, 2) to predict the emer-
ging behaviours and awareness of the participants, and

3) to propose how to prepare for such changes.

Il. Materials and Methods

The framework of this study was developed first by a
thorough review of past studies, including academic
journals, books, policy reports that were published in
Korea, in the United States as well as in European
countries. Keywords that were used to review previous
studies include the followings, but not limited to: “E-
health”, “health information technology”, ‘“‘computer-
based care”, “physician-patient electronic communica-
tions”, “consumer health informatics”, “online health-
care”, “hospital information systems”, “electronic me-
dical record”, “digital hospital”, “medical informatics”,
“telemedicine”, and “health knowledge management.” In
particular, we focused on studies that addressed changes
in behaviours of consumers and doctors as well as re-
lationships between them. In addition, statistics from
domestic as well as international resources were used to
understand trends of developments in medical infor-
matics, changes in the public and providers’ attitudes,
as well as recent changes in the patterns of healthcare
delivery system.

Based on extensive reviews of past studies and inter-
national case studies, key questions for group and in-
dividual interviews were developed. Face-to-face inter-
views were conducted with two Korean medical socio-

logists. Also, in-depth interviews with two scholars on



medical informatics in the United States were con-
ducted. In addition, a group discussion was conducted
with a group consisted of a medical sociologist, medical
providers, and health policy experts in Korea. Inter-
views were recorded and transcribed for in-depth qua-
litative analysis. Both individual and group interviews
were focused on participants’ views on recent develop-
ments of medical informatics and related changes in the
doctor-patient relationship, healthcare service utilization
patterns, and the service delivery system. Policy impli-

cations concerning these changes were also discussed.

lll. Results
1. Changes in healthcare environment

Participants in the group discussion as well as indi-
vidual interviews expressed similar views regarding re-
cent changes in healthcare environment that are increa-
sing importance of digitalization of medical information.
Domestically, there were significant changes in the heal-
thcare environment, including a series of the healthcare
system changes, increasing competition among institu-
tions, changes in medical culture in our society, changes
in treatment patterns and advances in technologys).

Both domestic and international participants ob-
served that the 21% century, characterized by aging and
globalization, is experiencing significant changes in the
healthcare service utilization patterns and its delivery
structure, in both qualitative and quantitative ways.
Medical informatics was referred to play a significant
role amid such changes in the healthcare environment.
Increased acquirement in knowledge via various
channels that are available for patients regarding the
cause of diseases and cure as well as advances in
medical technology resulted in raised expectation of
consumers. Also, through extensive use of internet,
patients can easily obtain information regarding various
treatment options. At the same time, patients often form

internet forums and share information with each other.
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This seems to lower the level of information asymmetry
between healthcare providers and consumers, and in-
crease demands for their participation in health-related

decision making.

2. Effects of digitalization of health care

(1) Changes in the structure and location of health-
care service delivery system

According to the interviewees from the United States,
information and communication technology advances are
already bringing power shifts from providers to consu-
mers. Emergence of various information websites and
development of telemedicine increased the informational
power of consumers and allowed self-management of
diseases, resulting in the emphasis of the role of pa-
tients in healthcare service delivery and more direct ex-
pression of their needs towards healthcare service pro-
viders. This is providing a momentum for changes in
healthcare service delivery structure and locations. Inter-
viewees summarized the changes in the healthcare ser-
vice delivery system in the following 3 dimensions: 1)
ambulatory substitution, 2) home substitution and 3) pa-
tient-centered medicine.

First, a trend of ambulatory substitution is occurring.
Formerly, surgical procedures were only available as in-
patient services, but now it is changed so that the sur-
gical procedures may be done without the admittance to
the hospital and patients can be discharged from the
hospital after a “Day surgery”. This type of change is
the result of advances in medical technology with which
a simpler procedure could substitute complex surgeries
that previously required hospitalization. This advance-
ment is welcomed by medical providers, insurers, and
policy makers as it enables significant decreases in
healthcare cost.

Second, US interviewees observed that a trend of
home substitution is also occurring. Development in

telemedicine allows for treatment and simple self-mana-
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Paradigm Shifts of the Healthcare Delivery System

Table 1. Changes in the structure and location of healthcare service delivery system

Dimension

Before e-Health (Industrial age medicine)

After e-Health (Information age healthcare)

Ambulatory substitution

- Healthcare only in fixed location

Home substitution - Healthcare institution-centered

- Hospital is the only place for the healthcare

Patient-centered medicine

- Medical surgical treatments only in the hospitals
- Surgical procedures only in in-patient services
+ Medical diagnosis only by the visit to the hospitals

- Provider oriented paternalistic model of care

- Day surgery available by the advancement of medical
technology

- Telemedicine makes diagnosis possible without
in-person visit

- Mobile technology actualizes mobile healthcare

- Home-centered

- Treatment and self-management at home using e-health
and ubiquitous healthcare technology

- Consumer oriented partnership model of care

gement to take place at patients’ homes. Such changes
result in numerous positive effects such as an increased
access to care, a higher level of equity, continuation of
treatment, emphasis in prevention and anticipation of
health promotion, and decreased healthcare cost.
Finally, there is a rising trend of patient-centered
medicine. Expansions of and variations in demands in
both quantity and quality of healthcare services are for-
cing healthcare institutions to face the urgent needs for
changes in healthcare delivery system, from the current
“provider-first” style to the “consumer-oriented” one
that emphasizes the consumers’ expectation and needs.
Traditional treatment methods that is doctor-centered
and healthcare institution-centered, where patients visit
the doctor’s office according to the doctor’s schedule,
and patients relinquish all decision making power to the
doctor, is changing into patient-centered treatment that
respects the patients’ convenience and decisions through

the use of various e-Health tools (Table 1).

(2) Changes in the communication pattems bet-
ween patient and doctor

Participants all emphasized that recent changes in the
deliverance structure and location in healthcare services
have been accompanied with changes in the doctor-
patient communication patterns. Even before the deve-
lopment of internet, various communication methods
such as counseling, mail, phone and fax existed, but the
emergence of internet allowed a wider choice of options
for communication. Especially, in today’s age where pa-

tients’ needs are continuously becoming more varied
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and complicated, two-way communication between doc-
tors and patients becomes a very important tool.
Communications that are web-based and two-way
interactive is referred to as “E-encounter”. Recent stu-
dies on consumer health informatics present several

L

models proposed to describe the “E-encounter.’
particular, MacDonald et al.” indicated which types of
communication is two-way communication and may be
considered as “E-encounters.” Models of two-way inter-
net communication process between patients and doctors
can take various forms, varying from the One-on-One
Physician-Patient Email model (a simple model where a
patient e-mails the doctor with the description of his or
her health information, upon which the doctor explains
and records the dangers of patient’s status via email),
the Practice-based Email Model (diagnostic assistant is
present between the doctor and the patient), the Com-
munication Application Model with Patient Personal
Website and Broadcast Messaging (adaptation of the
previous model where applications that substitute the
diagnosis assistant), fo the Home Monitoring Model with
Case Manger Linkage (the general self health mana-
gement of patients with diabetes and high blood
pressure who uses small medical devices that records
the results which allows for home monitoring).
Communication types based on the web such as those
listed above have several advantages over the traditional
ways of communication. First of all, they allow infor-
mal communications, therefore mimicking the effect of
traditional ways of communications through telephone.
At the same time, unlike telephones or other traditional

communications, they allow patients and doctors a lon-



Table 2. Potential benefits to participants in e-Care
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Type of E-care

Participants

Patient

Physician

Practice site

Health plan/employer

E-communication

+ Administrative reminder
+ Clinical reminder

MD-patient email

+ Clinical
+ Administrative

E-disease management

+ Patient self-report
+ Home monitoring upload

+ Outreach/assessment between

face-to-face encounters

+ More frequent targeted

reminders

+ Improved compliance

« Increased access to advice
« Ability to avoid unnecessary

visits

« Ease of routine communica-

tion

 More information for self-

management

+ More frequent support and

feedback

« Increased access to advice

for self-management

+ Improved patient compliance
+ More proactive communica-
tion with patients

+ More productive use of
face-to-face encounters

- Patient-satisfaction/retention

* Increased capacity to see
new patients

+ More frequent updates on
patient status to
supplement encounters

+ Opportunity for earlier
intervention

+ Increased ability to meet
needs of chronically il

+ Reduced cost of routine

communication

+ Reduced administrative

overhead

« Ability to deliver

improved customer
service

« Increased capacity to

support organized
disease management
for targeted patients

+ Reduced cost of care

due to support apd
early intervention

« Patient satisfaction with

care and service

+ Improved patient

compliance

« Patient satisfaction with

care and service

+ Reduction in medically

unnecessary Visits

- Patient satisfaction with

care and service

+ Increased capacity to

support disease
management for
targeted patients*

+ Reduced costs of care

patients*

due to support apd
early intervention

Source: MacDonald K. Case J and Metzge, J. E-Encounters. California HealthCare Foundation. 2001. p.10

* If sponsor of disease management program

i Applies to physician practice or host provider organization if providing prepaid care to population

ger time to contemplate about the issue, resulting in
increased quality in the communication. Third, in case
of e-mail information exchange, doctors are not obli-
gated to respond to the patients’ emails immediately.
Even in the absence of either party the continuation of
communication is possible. Fourth, the information con-
tent can be stored permanently. Fifth, Internet commu-
nication promotes future encounters between the patient
and doctor and is effective for patient-doctor relation-
ship improvement. Finally, the cost is relatively lower
compared to mail or telephone communications and most
of all, time and cost of visitation is reduced (Table 2).

It was notable that while the two interviewees from
the United States recognized increasing changes in the
patterns of doctor-patient communication that are des-
cribed in literature and acknowledged the advantage of
new ways of communication, they also indicated that
even in the United States, healthcare service providers’
evaluation in reality towards the web-based patient-
doctor communication might not be always considered
in favorable terms. According to them, doctors, on the

surface, seem to show interest in this new communi-

cation model. However, U.S. interviewees also warned
against considering the seeming interest as real ones
and expressed considerable amount of concerns on the
hasty adoption of the new model. This was even more
prominent among Korean participants and interviewees,
who said that while the technology is almost ready,
medical culture in Korea was not yet ready for rapid

changes in doctor-patient relationships.

(3) Changes in patients’ role and empowerment of
consumers

‘Empowerment’ is one of the OECD’s proposed
healthcare policy objectives, 4E’s (Equity, Efficiency,
Effectiveness, and Empowerrnent)7). The concept of ‘Em-
powerment’ denotes the role and right of patients and is
closely related to patient participation and consumer
sovereignty. Participants of interviews and group dis-
cussions all emphasized that the foremost character and
contribution of e-Health are that it proposed a new
paradigm where the former practice of healthcare provi-

der-centered notion switched to the one where patients
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became the first priorityg). Unlike in the past where pa-
tients only acted as non-participating consumers, now
the role of patients who are better equipped with in-
creased knowledge is more emphasized and their active
participation in treatment and procedure process deci-
sion is encouragedg)w). Based on interviews and litera-
ture reviews, we examined the empowerment of heal-
thcare information consumers in two different aspects,

e-patient and e-community.

1) Empowerment of e-patient

Empowerment of e-patient is apparent in the fol-
lowing three dimensions; a) patients’ access to their
own medical history and records, b) an active partici-
pation in treatment decision making, and c¢) better
access to medical knowledge. First, the US interviewees
emphasized the importance of patients having an easy
access to their own health records. The construction of
electronic health records is expected to improve pa-
tients” access to their own health records'’. According
to one of the US interviewees, digitized health records
of patients is bringing a different type of revolutionary
changes, where a patient becomes the ‘writer and editor
of his/her own health records.” This is a major depar-
ture from the current practice of a hospital or a doctor
being the sole manager of health records. Ultimately,
the patient can promote self-management of their health
in their daily routine through approaching their own
health records and also actively participate in commu-
nication with healthcare providers through various com-
munication channels.

Second, interviewees emphasized the importance of
patient’s active participation in the clinical decision-
making. For example, automatic and customized online
disease prevention program is expected to satisfy the
needs for better information, self-control, self-efficacy,
and social support system in the healthcare service de-
livery process, thereby providing decision support to the

12)

patients . At the same time, this will allow doctors to

minimize incorrect diagnosis or medical errors, if work-
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loads of doctors from having to analyze data and make
complex decisions can be decreased". It was also noted
that in order for the patients to actively participate in
the decision making, they have to become an ‘expert
patient’. It was suggested that future tasks in patient
sovereignty include propagation of medical knowledge
without highly specialized, out-dated technological and
medical lingo so that patients can acquire medical
knowledge more easily and precisely. Finally, empower-
ment of e-patient means better access to medical know-
ledge. Internet search engine allows increased gain of
general health information, as well as more hard-core
medical knowledge that was only available through
healthcare service providers.

It is interesting to sec that while everyone agrees on
the need for information gain through internet and web
communities is increasing fast, they also predicted that
the quality and the actual effect of information gain on
the patient’s health improvement and their treatment
decision were still debatable. While its potential as a
catalyst to switch to patient-centered healthcare service
structure is anticipated, medical sociologists in Korea
expressed strong concerns that individual doctors’ resis-
tances towards the changes towards patient sovereignty
would not be negligible.

There also are increasing efforts to provide more
information on healthcare providers to the patients.
Whether such efforts actually lead to consumer em-
powerment is still being debated, and majority of past
studies show that availability of such information has
no direct effect on consumer behaviors'”. However, it
was reported that healthcare institutions pay more atten-
tion to the study results and make serious efforts to

improve the quality of service'”.

2) Empowering through e-communities

Formation of e-communities where the patients, fa-
mily and healthcare providers can form a network wi-
thin the healthcare system and share information, ex-

change ideas and experiences, and promote emotional



stability is also becoming popular. E-community allows
participants to share their first- or second- hand ex-
periences and ultimately brought the change from a
situation where the patients were considered outside
consumers to a structure where they are regarded as
insiders. The characteristics of the e-community are,
first, they promote common understanding among the
members. Second, members promote beneficial gains by
sharing their own experiences. Lastly but most impor-
tantly, by forming trusting relationships among them-
selves members work as a team to achieve the goal of
information sharing and comfortingm). Also, to those
isolated due to diseases, comforting environment that
encompasses differences in location, time and culture is
provided. Usually e-communities are managed by pa-
tients and their family, and sometimes by nurses, at a
very low cost”. In a study done by Chungls), health
related e-communities in Korea, such as groups for
health promoting, health counseling, and patient com-
munities, were formed under the mission of creating a
network centered around patients and their families and

providing emotional and social support.

IV. Discussion

Based on these findings, we suggest the following
tasks in preparing for the future paradigm shifts in the
healthcare system. First, protecting privacy and security
of private information will become an even more im-
portant policy issue. With increasing dependency on
health informatics, dangers for online illegal activities
such as false advertisement, breach of privacy, and cri-
minal intentions can easily occur. Efforts to protect
security of private information have to be emphasized
and access to the website that contains private infor-
mation regarding patients needs to be strictly monitored.

Second, societal efforts to alleviate digital divide are
required. Digital divide is ‘a situation where a group
can approach and use digital information and economy,

while another group cannot do so due to various rea-
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sons including socio-economic status’'”. This harbors a
potential of facing an unequal distribution of resources,
a similar problem faced by current metropolitan areas
that have a dense distribution of hospitals compared to
rural areas.

Third, quality management of digitalized clinical know-
ledge becomes an important task. Therefore, appropriate
and strict evaluation criteria are required to ensure the
reliability and accuracy of information available on the
internet. An ethic guideline, called ‘e-Health Code of
Ethics’ and the 8 rules for the promotion of internet
healthcare information quality, proposed by the Interna-
tional Healthcare Coalition™ can be a useful example.

Fourth, changes in medical culture and social aware-
ness will be an important prerequisite for future para-
digm shifts. Medical culture is known to be conser-
vative and prudent, and especially defensive against im-
plementation of new technologies that may bring changes
to patient-doctor relationship. On the surface, doctors
show positive reactions towards implementation of com-
puter technology itself. However, they let most of it
only deal with scheduling, electronic billing and other
administrative purposes and, overall, they showed very
defensive attitudes towards technology implementation
regarding their treatment decisions. Most of all, the
medical culture and awareness towards the empower-
ment of patients is not always positive. Optimistic inter-
pretation regarding patient’s increased access to health-
care information and verification of such information in
community activities persists, but there also are a higher
level of worries regarding the difficulties in under-
standing highly specialized medical knowledge by the
general public. Therefore, developing a system where
technological and highly specialized medical terms are
translated into lay terms or providing electronic dictio-
nary to promote participation by patients is required.

Finally, at the national level, well-coordinated stra-
tegies should be promoted. Individual efforts of deve-
loping policies regarding digitalization of healthcare

may result in an uncoordinated administration and ma-
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nagement, and ultimately bringing a chaos. To antici-
pate synergetic effects of a well-designed system under
a unified vision, diverse aspects, such as clinical infor-
mation on the net, electronic commerce, data collec-
tion, automated decision-making system and disease
management tool, need to be well concerted with one
another. Also, when developing legislation and policies
related to the digitalization, we should put “digitali-
zation” at a merging point, in order to encompass both
health-related and IT- related areas and harmonizing the
diverse views and perspectives.

In conclusion, our study was an attempt to examine
how digitalized healthcare affects patients’ and doctors’
attitudes towards the medical care services, the delive-
rance structure, as well as potential problems that could
come from these changes. Future studies should expand
the findings from this study with empirical findings. For
example, conducting surveys with doctors and patients
will produce interesting evidences how fast these
changes that were predicted by scholars are occurring in
reality. Such efforts will better prepare us to face the
fundamental paradigm shifts in the healthcare system
and to allow these changes to truly benefit the future

society.
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