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Abstract

Background: Online health care services effectively supplement traditional medical treatment. The development of online
health care services depends on sustained interactions between health care professionals (HCPs) and patients. Therefore, it is
necessary to understand the demands and gains of health care stakeholdersin HCP-patient online interactions and determine an
agenda for future work.

Objective: Thisstudy aimsto present asystematic review of the antecedents and consequences of HCP-patient onlineinteractions.
It seeks to reach a better understanding of why HCPs and patients are willing to interact with each other online and what the
consequences of HCP-patient online interactions are for health care stakeholders. Based on this, we intend to identify the gaps
in existing studies and make recommendations for future research.

Methods: In accordance with the PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) guidelines,
a systematic retrieval was carried out from the Web of Science, PubMed, and Scopus €electronic databases. The search results
were confined to those papers published in English between January 1, 2000 and June 30, 2018. Selected studies were then
evaluated for quality; studies that did not meet quality criteria were excluded from further analysis. Findings of the reviewed
studies related to our research questions were extracted and synthesized through inductive thematic analysis.

Results: A total of 8440 records were found after theinitial search, 28 papers of which were selected for analysis. Accessibility
to HCPs, self-management, and unmet needs were the main triggers for patients to participate in online interaction. For HCPs,
patient education, career needs, and self-promotion were the major reasons why they took the online approach. Therewere severa
aspects of the consequences of HCP-patient online interactions on health care stakeholders. Consequences for patients included
patient empowerment, health promotion, and acquisition of uncertain answers. Consequences for HCPs included socia and
economic returns, lack of control over their role, and gaining more appointments. HCP-patient online interactions a so improved
communication efficiency in offline settings and helped managers of online health care settings get a better understanding of
patients needs. Health care stakeholders have also encountered ethical and legal issues during online interaction.

Conclusions: Through a systematic review, we sought out the antecedents and consequences of HCP-patient online interactions
to understand the triggers for HCPs and patients to participate and the consequences of participating. Potential future research
topics are the influences on the chain of online interaction, specifications and principles of privacy design within online health
care settings, and roles that sociodemographic and psychological characteristics play. Longitudinal studies and the adoption of
text-mining method are worth encouraging. This paper is expected to contribute to the sustained progress of online health care
settings.
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Introduction

Health care is closely related to people’s life. Previoudly,
interactions between health care professionals (HCPs) and
patients occurred mainly in physical hospital settings. Today,
eHealth hastransformed the pattern of health care delivery with
the devel opment of information and communication technol ogy
[1]. Online interactions between HCPs and patients are
increasingly playing a role in the provision of health care
services. As a result, many patients have become dual-path
inquirers (online consultation and offline physical access), and
HCPs have become dual-path service providers (online and
offline). An HCP-patient online interaction here refers to the
exchange of health-related information via the internet [2]
between HCPs and patients without in-person, face-to-face
contact. In the process of interaction, patients can ask questions
about health-related matters and HCPs hel p them by delivering
health care advice and support through an online channel [3,4].

With therise of theinternet, online channelsfor HCPsto interact
with patients have gradually emerged, including email, internet
portals, social media, and online health communities. Based on
the mentioned interactive channels, two forms of online health
care interaction are classified, namely written communication
and oral communication [5,6]. In the case of online written
communication, the interaction between patients and HCPs is
based on text messages and does not require the use of
interactive instruments concurrently [7]. For online oral
communication, it is voice-based and characterized by
continuous interaction, alowing professionals and patients to
interact uninterruptedly over a period of time. Driven by
managers, online health care settings that combine different
forms and channels are constructed at a cost-benefit tradeoff to
facilitate HCP-patient interaction. Managers also function as
decision makers in health care settings, such as formulating
patterns of service provision, measuring investment, pricing,
and so on. There are three main stakeholders in online health
care settings, including normal users (ie, patients or their
advocates, collectively called patientsin this paper), who seek
and obtain health care advice; doctors who deliver health care
advice and support (HCPs in this paper); and managers who
make decisions on the operation and development of online
health care settings [8].

There is an increasing number of studies referring to
HCP-patient onlineinteractions from the perspective of patients
or HCPs, such as what triggers patients to consult previously
unknown doctors online [9], what determine doctors reasons
for the engagement in online interactions with patients [10],
and what consegquences the use of online channels has for
participants[11]. The advancement of online health care settings
is closely associated with sustained interaction between HCPs
and patients [12], which is a manifestation of the socialization
that indicates the activity level between members [13]. Thus,
to define specific action items that help obtain an increased
activity level, it is critical to identify what triggers the
involvement of patients and HCPs in online interaction.
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Furthermore, the aim of providing servicesin theform of online
interaction is primarily to improve health care [14]. At present,
it engenders some conseguences, including pros and cons that
need to be further discussed and analyzed. To provideinspiration
for the sustainable operation and effectiveness of online health
care settings, it is necessary to examine this field thoroughly.
Hence, thispaper exhibitsasystematic review of the antecedents
and consequences of HCP-patient online interaction, and tries
to answer the following research question: what are the
antecedents and consequences of HCP-patient onlineinteractions
covered in the literature so far?

Ball and Lillis[1] conducted aliterature review on theinfluence
of eHealth on the HCP-patient relationship in 2001 before the
rise of Web 2.0, which needs to be updated. After that, reviews
related to our study, such as the impact of electronic
communication on health care service provision [15], doctors
professional use of the internet and factors that encourage their
usage[10], and the effects of social mediause[11,16], all focus
on specific aspects of thistopic. To date, there has been no other
comprehensive literature review of the antecedents and
consequences of HCP-patient onlineinteraction. It is necessary
to re-examine recent studies and conduct a more thorough
review. In this paper, we try to identify the antecedents and
consequences of HCP-patient onlineinteraction. The antecedent
and conseguence factorsidentified in this study could be applied
to expound the facilitators and outcomes involved in
HCP-patient onlineinteraction. Therefore, weintend to identify
the gaps in existing studies and make recommendations for
future research. This review is also expected to contribute to
the sustained progress of online health care settings.

Methods

Retrieval Strategy

In accordance with the Preferred Reporting Itemsfor Systematic
Reviews and Meta-anayses (PRISMA) guidelines [17], a
systematic retrieval was carried out including the retrieval of
the el ectronic databases Web of Science, PubMed, and Scopus.
An additional manual retrieval was performed on the search of
references and the identification of studies that may have been
missed, as confirmed by experts.

The search terms included all possible keyword combinations
from three aspects of population, channelsfor onlineinteraction,
and hedlth care settings. The population covers both sides
involved in online interaction, including patients and HCPs,
and possible channelsfor onlineinteractionin all types of health
care settings were taken into account. The search terms were
limited to those commonly used (see Multimedia Appendix 1
for search strings by each database). The search results were
confined to those arti cles published in English between January
1, 2000 and June 30, 2018, because the earlier studies were
mainly exploratory tests [15]. Journal papers and conference
paperswereretained, and previous reviewsrel evant to this study
were also accepted into our study for their reference value. Al
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study designs were included to find more comprehensive
evidence to address our research question.

Selection of the Studies

The selection strategy was analyzed by the research team to
reduce the possibility of bias. Two reviewers (LS and DM)
worked together to conduct a comprehensive search and then
excluded irrelevant literature. For those studies that they were
not sure whether to exclude, two reviewers (MZ and QL) were
assigned to deliberate it until they reached an agreement. To
find the best evidence to address our research question, we
defined explicit selection criteria for the inclusion of papers.
Papers were included in this review if they studied (1)
interactions between HCPs and patients viathe internet and (2)
the antecedents or consequences of HCP-patient online
interaction.

According to the first criterion, the included papers needed to
focus on online interaction, namely the bilateral exchange of
health-related information via the internet. Therefore, studies
focusing on unilateral information acquisition were excluded,
such as the usage of physician-rating websites, the search for
health information using search engines, and so on. |n addition,
the two roles of interaction had to be HCPs and patients. Thus,
studies addressing peer-peer interaction, such as those just
between patients or between HCPs, were not included in this
study.

The second criterion indicates that any research that did not
involve antecedents or conseguences would be excluded, such
as only comparing online interactions with offline interactions
or focusing on data analysis methods of online interaction.
Antecedents here refer to the factors that trigger patients and
HCPs to participate in online interaction, whereas the factors
impeding patients and HCPs to interact online were not taken
into account. Consequences refer to the results brought on by
online channel usage to health care stakeholders, including the
benefits, risks, opportunities, challenges, and so forth.

Data Extraction, Evaluation, and Analysis

To ensure the reliability of data and analysis, the work in this
part was carried out by two reviewers (LS and DM)
independently; the inconsistencies were solved by a third
reviewer (MZ). We created an information form for selected
literature to aggregate relevant research data. Similar to the
existing study [10], published information on studies, including
theaim of the study, channelsfor online health careinteraction,
study design, and characteristics of respondents, were collected
as general information.

We used the Critical Appraisal Skills Programme quality
assessment tool [18], which consists of 10 items, to evaluate
qualitative research and studies using mixed methods. Three
broad themes needed to be considered when appraising,
including the statement of findings, the validity, and contribution
of the research. The assessment toolsfor quantitative studiesin
this review were adapted from the US National Heart, Lung,
and Blood Institute quality assessment tool [19] and criteriafor
the evaluation of quantitative research proposed by Tan and
Goonawardene [20]. The criteria consist of 14 items and are
used to check the clarity of objectives, the selection of samples
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and methods, the reliability of results, and the outcomes of the
research. Moreover, review papers published in peer-reviewed
journals were determined to be qualified due to the more
rigorous methodology compared with those published without
peer review [21]. Finally, studiesthat did not meet these quality
criteriawere excluded from further analysis.

We extracted and synthesized findings of the reviewed studies
based on our research question related to the antecedents and
consequences of HCP-patient online interaction. The data
analysis procedure was divided into three stages. In the first
stage, all the antecedent and consequence factorsin the studies
that clearly answered our research question were identified and
listed. In the second stage, for those selected studies that did
not directly answer our research question, we studied the
findings saved in our database to conduct an inductive thematic
analysis [22]. Thematic analysis enabled us to synthesize
research findings in a transparent manner and facilitate the
emergence of new concepts. We coded the text to capture its
meaning and grouped them to form descriptive themes by
comparing similarities and differences between codes. Then, a
synthesisof resultsthat addressed our research question emerged
by generating new interpretations based on descriptive themes.
In the last stage, antecedent or consequent factors with similar
meanings identified in the first two stages formed a synthesis
by induction.

Results

Overview

A total of 8440 records were found after the initial search. All
records were exported and sorted, and al duplicatesfrom diverse
sources were removed, which reduced the number of records
to 5263. Another 5129 papers were excluded after screening
titles and abstracts. Of the remaining 154 full-text articles
assessed for digibility, 120 wereexcluded. Therefore, 34 studies
wereincluded in the scoping review. Of the 34 selected studies,
6 were excluded after quality assessment [2,4,16,23-25]. Finally,
28 studies met the quality criteria and were included in the
review. Figure 1 is a flow diagram that depicts the selection
process and results at each stage. A list of selected studiesin
chronological order of publication is shown in Multimedia
Appendix 2. For the quality assessment of theincluded studies,
see Multimedia Appendix 3.

Characteristics of the Reviewed Studies

Among the 28 included studies, 27 were journal papers and 1
was a conference paper. Research methods in the selected
literature were quantitative study (n=15), qualitative study (n=8),
mixed methods (n=1), and literature review (n=4). Channels
for HCP-patient onlineinteraction used in the targeted literature
included email (n=3), online health community (n=14), social
media (n=6), internet portal (n=4), desktop videoconferencing
equipment (n=1), and other unspecified apps or health service
websites (n=6). In most of these studies (n=27), HCPsinteracted
with patients mainly through written communication based on
text messages. Only two studies involved online ora
communication. Of the 28 articles, 7 explored the antecedents
of online interaction, 11 discussed the consequences, and the
rest studied both topics.
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Figure 1. Flow diagram for the selection of literature.
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Theframework constructed from the emerging themesincluded
(1) antecedents of onlineinteractions between patientsand HCPs
and (2) conseguences of online interactions on different health
care stakeholders in general. For the antecedents of online
interactions between patients and HCPs, we identified themes
of antecedents from the perspective of two sides of online
interaction: patients and HCPs. For the consequences of online
interactions to health care stakeholders, we identified themes
related to consequences of online interactions on three sides:
patients, HCPs, and managers. Figure 2 isavisualization of the
antecedents and consequences of HCP-patient onlineinteractions
identified in this paper.
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Antecedents of Health Care Professional—Patient
Online Interaction

Selected literature examined the factors that triggered patients
and HCPs to participate in online interaction. A summary of
these antecedents in descending order by the total number of
related literature is shown in Table 1.

Antecedents From the Per spective of Patients

The reviewed studies showed that accessibility to HCPs,
self-management, and unmet needs are the main factors that
trigger patients to participate in online interaction.
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Figure 2. A visualization of antecedents and consequences of health care professional—patient online interaction.
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Tablel. Summary of the antecedents of health care professional—patient onlineinteractions from the perspectives of patients and health care professionals.

Perspectives and antecedents Description

Number of
studies

Patients

Accessibility to health care professionals

Availability for patients to access to health care professionals remotely at any time; 5

support for anonymous access

Self-management

Primary evaluation of amedical problem before an offline appointment; preparing 5

for future consultationsin physical settings; amore effective way of health conditions

self-management

Unmet needs

Discontent with health care previously received in offline settings, more alternative 5

choices of health care services than offline settings

Health care professionals

Patient education An effective way to educate patients, especially patientswith chronic diseases, about 8
behavioral changes and drug adherence; a well-suited approach to deepen patients
awareness of a specific health condition

Career needs An essential way to provide health care services to patientsin the digital age 5

Self-promotion Broader self-promotion to others to increase reputation and popularity 3

For many patients in the included studies, a major reason for
choosing online consultation was that they had easier accessto
HCPs. The online channel offers avenue for patients to access
doctors—even prestigious doctors—remotely [15] and discuss
sensitive issues anonymously [26] at any time [9,27], where
patients do not have to wait too long and can save money from
not going to physical settings repeatedly [1]. In addition, the
need for effective self-management of their conditions drove
patients to make an online consultation. Patients, especially
those with long-term conditions (eg, patients with diabetes),
thought they should be responsible for their condition
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RenderX

management, so they independently sought solutions and gained
power to managetheir own situations[28,29], such as preventive
care [15], preparation for future consultations [9], and future
treatment tragjectory [30] in physical hospitals. Furthermore, the
unmet needs of patientsthrough offline channelswere essential
in determining their online counseling as a source of support.
Patients expressed discontent with the headth care they
previously received offline [9,31] (eg, inadequate information,
lack of trust, and hard to understand); therefore, they needed a
second opinion from online HCPs [1,26,30].

JMed Internet Res 2019 | vol. 21 | iss. 9]€13940 | p. 5
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Antecedents From the Per spective of Health Care
Professionals

For HCPs, patient education, career needs, and self-promotion
were found to be the main factors that triggered them to
participatein onlineinteraction. More specifically, professionals
saw patient education as a major driver of the use of online
channels as tools [1,27,32-35,37], such as encouraging health
behavioral changesand drug adherence, raising public avareness
about specific hedth conditions, and eliminating
misunderstandings about certain diseases. Moreover, career
needs acted as atrigger for HCPs to provide online health care
services [10,32,36-37], which in return provided them with
opportunities for future career devel opment. The motivation of

Shang et d

self-promotion was also a relatively important reason for
participating in online interactions [32,37,38]. For HCPs, they
wanted to present themselvesto colleagues and patientsthrough
onlineinteraction, and they considered it helpful to obtain better
career development at their institutions.

Consequences of Health Care Professional—Patient
Onlinelnteractionsfor the Different Health Care
Stakeholders

The selected literature indicated that HCP-patient online
interactions affected online health care stakeholders, including
patients, HCPs, and managers. A summary of these
consequencesin descending order according to thetotal number
of related literature is shown in Table 2.

Table 2. Summary of the consequences of health care professional—patient online interactions on different health care stakeholdersin general.

Stakeholders and consequences Description Number of
studies
Patients
Patient empowerment More empowerment for patients 7

Health promotion

Uncertain answers
professionals

Health care professionals

Social and economic returns

Improvement of the patients’ health conditions; increase of patient adherence to treatments 4

Unavailability of clear answers due to insufficient patient information held by healthcare 2

Acquisition of socia returns, such as better reputation and greater popularity; acquisitionof 4

economic returns, such as online votes, bonus, likes, and electronic gifts from patients

Lack of control over their role
sional capacity

More appointments
Managers

Better understanding of the patients’
needs

Patients, health care professionals

Improvement of communication effi-
ciency in offline settings
text-based answers

All stakeholders
Ethical dilemmas and legal issues

Leading to alack of private time and lifein disorder; service requests beyond one's profes- 4

Potential opportunities to have more patient appointments 3

Useful insights for online health care service managers to understand the patients' needs, 4
especially in terms of service delivery and pricing strategies

Improved ability of patients describing a specific health problem; increased face-to-face 3
communication skills of professionals on account of the experience of formulating online

Unauthorized dissemination of personal information of health care professionalsby patients; 9

professional’ s uncertainty about the legitimacy whether or not to use online publicinformation
about patients and the rationality of online private communication with patients; ambiguity
of information authorization for managers

Consequences of Online I nteractions for Patients

Consequences of HCP-patient online interactions for patients
included patient empowerment, health promotion, and uncertain
answers. HCP-patient onlineinteractions contributed to patient
empowerment [1,26-28,34,39,40]. Online interactions seemed
to operate in a different paradigm from offline communication
because the professional was no longer at first place in the
sequence and the problem wasinitiated by the patient, ultimately
forming a patient-centered pattern [40]. Patients gained avariety
of empowerment outcomes after they were provided with online
health care service, such as the reinforced capacity to manage
their physical conditions and increased acceptance of the disease,

http://www.jmir.org/2019/9/€13940/

enhanced self-efficacy, and it promoted quality of interactions
with professionals.

Studies demonstrated the role of HCP-patient onlineinteractions
in driving health promotion behaviors of patients, such asending
bad habits, developing a regular schedule, keeping a balanced
diet, increasing physical activities, and maintaining a healthy
mental state [36,34,41,42]. In particular, online health care
interactions can effectually improve patient adherence, such as
reminding patients of punctual intake of prescribed medicine,
thus contributing to a successful treatment.

In an online health care environment, patients occasionally
receive uncertain answers [26,39]. Due to insufficient patient
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information through online interaction, HCPs find it difficult
to provide precise answers to patients and often advise them to
make an appointment with an offline doctor. Furthermore, the
information provided to professionals who need to respond is
mainly text-based, and they seldom have the option to perform
medical checks[26]. Therefore, ng the adequacy or even
veracity of the text-based information provided by patients may
be impractical [39].

Consequences of Online Interactionsfor Health Care
Professionals

Consequences for HCPs include social and economic returns,
lack of control of their role, and gaining more appointments.
The participating professionals gained returns from online
channels|[3,6,33,43]. Two notable ones for participating HCPs
were socia and economic returns. Specifically, by interacting
with patients online, HCPs may obtain social returns such as
increased reputation and popul arity, and economic returns such
as online votes, bonus, likes, and electronic gifts from patients

(3].

Studies identified that HCP-patient interactions led to
professionalsfeeling alack of control of their role[11,15,27,37].
For example, Atanasovaet a [37], in an in-depth semistructured
interview, found al HCPsin online health communities reported
experiences of overload and high burden. Professionals also
experienced overcommitment to online interaction. They
expressed that the demands of patients were beyond their
capacity in the online context, and they were skeptical of the
demand-and-supply patterns triggered by these health-related
technological innovations[37].

Health care professional—patient online interactions provided
professionals with opportunities to get more appointments
[6,33,35]. Professional s felt that interactions in online settings
enabled them to receive more patients. In addition, studies
showed that HCP-patient online interactions could help
professionals, especially those with low titles, get more
appointments through accumulating more online experience
[33].

Consequences of Online Interactionsfor Managers

Online HCP-patient interactions hel p managers better understand
the needs of patients. Online health care interaction channels
have accumulated rich data reflecting the tragjectory of users
behavior. The included studies support evidence that data
analysis hel ps managers understand patient needs[3,34,44,45].
For example, Yang et a [44] studied the influence of the process
of delivering online services on patient satisfaction with
professionals. Results showed that the response speed of
professionals and the interaction frequency between
professionals and patients—two important variables in the
process of delivering online services—positively affected patient
satisfaction. Wu and Lu [45] investigated the influence of online
service provision and pricing on patient satisfaction. The results
indicated HCPs who provide more services have higher patient
satisfaction, and the relationship between service price and
patient satisfaction isan inverted U shape. The price difference
between different services provided by HCPs significantly
decreases patient satisfaction.

http://www.jmir.org/2019/9/€13940/
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Other Consequencesof Onlinelnteractionsfor Health
Care Stakeholders

Health care professional—patient online interactions can also
have an effect on theimprovement of communication efficiency
in offline settings[26,34,39]. Onlineinteraction, normally used
as abasis for further offline discussions with doctors, can help
patients better understand and express their health status,
problems, treatments, and remedies [34,39]. Developing
responses to text-based health care consultations also promotes
face-to-face communication skills for professionals[26]. With
online interactive experience, they learn more about how to
formulate medical terms clearly and how to properly refer to
internet resources to provide a wide range of medical
information [26].

In the context of online health care interaction, all health care
stakehol ders have encountered ethical dilemmasand legal issues
[11,26,27,32,36-35,46]. For patients, in addition to giving online
appraisals to professionals, they may also spread unauthorized
personal information about professionals on the internet [46].
For HCPs, they are confused about how to respond to online
ethical dilemmas[37]. Moreover, thereisno general agreement
on the appropriateness of using patient’'s publicly available
online information (eg, patients' private life updates on their
Facebook pages) to assist them in treatment. Professionals also
argue that the separation of their professional and private lives
should be considered. Whether private communication between
professionals and patients online should be encouraged remains
to be seen. The most common way that professionals deal with
undesired private communication is to change the privacy
settings of their online interactive apps, followed by ignoring
afriend request from their patients[35]. For managers, they are
bound to face the threat posed by the disclosure of private
information when empowering patients to deliver information
about professionals to public [46]. In some cases, profiles of
HCPs have been devel oped and displayed on third-party review
sites without their personal participation and confirmation.

Discussion

Principal Findings

This study presents the antecedents and consequences of
HCP-patient onlineinteractions covered inthe existing literature.
In the reviewed studies, the most reported channels of online
professi onal—patient i nteractions were online health communities
and social media, especially in recent years. Interactions between
HCPs and patients were based mainly on written
communication, whereas a few studies were based on ora
communication. The findings of this study provide evidence
that the unique advantages of online health care settings over
offline ones drive patients and HCPs to participate in online
interaction. In addition, HCP-patient onlineinteractions do have
positive effects on patients health care, although it also has
limitations. For managers, it provides opportunities and poses
challenges for them.

Antecedents that trigger patients to participate in online
interactions were identified. The findings of this study show
that accessibility to HCPs, self-management, and unmet needs
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in offline channels are the main factors that trigger patients to
participate in online interaction, echoing the views of previous
reviews[1,15]. Thesefactorsasoimply the demands of patients
for health care servicesand have the potential to provideinsights
into how to design online health settingsto meet patients’ needs.
For example, it is necessary to attract more well-known doctors
who are difficult to make an appointment with in offline settings
to provide online health care services so that patients can have
accessto them. Also, managers of online settings could consider
defining functions and processes that help patients, especially
those with chronic conditions, perform self-management.

Antecedents that encourage HCPs to interact online include
both atruistic factors (patient education), which have been
determined in an existing review [1], and egoistic factors (career
needs and self-promotion), which have been updated in this
study. When it comes to altruistic factors, the use of an online
channel can be afavorableway to provide patient education for
HCPs. Egoistic factorsinclude career needs and self-promotion.
Consistent with previous findings [10], HCPs consider the use
of online channels as a part of their career development. The
newly identified antecedent, self-promotion, suggests HCPs
want to take advantage of online approaches to present
themselvesto colleagues and patientsto help their future. Given
this, it is necessary for online health care settings to consider
incorporating functions or itemsthat facilitate self-presentation
of HCPs.

Compared with the consequences of online interactions for
patients and HCPs presented in previous reviews, this paper
found new positive and negative effects. Positive effects for
patients include patient empowerment and health promotion.
However, uncertain answers from online HCPs, as a passive
consequence, imply patients are often dissatisfied with the vague
suggestions from online HCPs, and then revisit their private
doctors. The positive consequences of online interactions
identified in reviewed studiesfor HCPs are social and economic
returns and more appointments from patients. The negative side
is that HCPs feel alack of control over their role because the
appointments and interactions with patients remotely can occur
at any time. The improvement of communication efficiency in
offline settings was found to have a positive impact on online
interactions for both patients and HCPs. In general, compared
with previousreviews, the newly identified consequence factors
in this review include uncertain answers, social and economic
returns, more appointments, and the improvement of
communication efficiency in offline settings. Further, we found
more positive evidence of the consequences of online
interactions than negative ones.

The consequences of online HCP-patient interactions for
managers were also examined in the reviewed studies.
Specifically, inthe process of onlineinteraction, alarge amount
of potentially useful dataare produced, providing opportunities
for managersto have a better understanding of patients' needs.
Meanwhile, ethical and legal issues are emerging, which pose
challenges for managers. In the future, it will be necessary for
managers to take advantage of opportunities and address the
previously mentioned challenges to enable cost-benefit
management.

http://www.jmir.org/2019/9/€13940/
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Limitations of the Review

To obtain more comprehensive evidence of antecedent and
consequence factors, this review included diverse and
heterogeneous studies with different research analyses and
methods. The channels and forms of online interactions are
changing, and the motivation of people to participate, and the
consequences of participation, may also evolve. However, the
heterogeneity of studies is a challenge to reveal the dynamics
of the antecedent and consequence factors. If studies adopt a
uniform format, comparisons and trends could be more
accurately identified.

This review focuses on identifying the antecedents and
consequences of onlineinteractions separately, without centering
on theinfluencing chain. It should be noted that factorsimpeding
patients and HCPs from interacting online were not within the
scope of our review; therefore, no salient themeswereidentified
in the coding process of the included literature. 1t would be
more comprehensive to incorporate these factors. The entire
influencing chain from the antecedentsto the onlineinteraction
(feelings, thoughts, problems, advantages, and disadvantages)
and further on to the consegquences would be interesting for a
literature review.

Recommendations for Future Studies

Recommendations for future research are from the aspects of
potential topics and methods. There arethree potential research
topics deserving further exploration. First, there is a distinct
lack of research on systematically investigating theinfluencing
chain of onlineinteractionsthat may explain how online health
care settings work. It will be meaningful for future original
research to uncover the influencing chain of onlineinteraction.

Second, the specifications and principles of privacy design in
the context of online health care settings should be considered
in future research. With the emergence of online channels, the
paradigm of interaction between HCPs and patients has changed,
and the guidelines for interaction should also change [46].
However, professionals sometimes still rely on experiencesand
intuition to interact, and patients may be confused about how
to express themselves effectively to get definite answers. Next,
most studies have mentioned privacy considerations for health
care stakehol derswhile using these technol ogiesto communicate
on social media [47], but only a few feasible solutions have
been provided [48]. Consequently, it is necessary to probe the
legal and ethical problems in current situations and explore
specifications of consultation and service delivery.

Third, the role of sociodemographic and psychological
characteristics in existing studies has been underestimated.
Demand for online health care interaction of professionals or
patients with different characteristics may vary. For example,
this type of interaction might be favored by surgeons because
of the more effective means of preoperative preparation and the
short-term follow-up after surgery it provides[8,49]. In addition,
patients with high-risk diseases show higher sensitivity to the
processof onlineinteractions[44], and elderly patients demands
for online health care interactions may be different from that of
young people[50]. Socia presence, the degree to which aperson
isperceived as“real” and connected to others in the process of
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communicating through the media [51], and the health-related
information-seeking personality, a need for cognition and
information more than others when making decisions, may also
influence the use of onlineinteraction channels[52]. Therefore,
future research could aim to explore how these characteristics
play arolein thistopic.

The existing studies can be extended from two aspects of
research methods. First, more longitudinal studies on
HCP-patient interactions should be performed in the future.
Previous studies were mainly conducted by cross-sectional
designtoinvestigate the effect of online interactions on patients
health conditions, without reflecting the dynamic effects of
online interactions [53]. Therefore, long-term observations

Shang et d

should be encouraged to investigate the dynamics of the
consequences of onlineinteraction. In addition, thetext-mining
method isworth encouraging to analyze text messages generated
by online interaction. Through text mining, studies have
characterized communication patterns in the process of health
information seeking [54] and identified influential users in
online health communities [55], yet there is alack of analysis
of the interactive content itself. Therefore, future research can
attempt to carry out text analysis of the content generated inthe
course of interactions and seek out more precise antecedent or
consequence factors of online interactions to help guide the
design of more effective patient-centered online health care
settings [56)].
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