JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

Original Paper

The Influence of Perceived Social Presence on the Willingness
to Communicate in Mobile Medical Consultations: Experimental
Study

Lijuan Chen®’, DPhil; Danyang Zhang® , MSc; Mutian Hou®, MA

1Department of Journalism, School of Humanities, Shangha University of Finance and Economics, Shanghai, China

2Department of Journalism and Communication, School of Media and Communication, Shanghai Jiao Tong University, Shanghai, China
3Psychological Research and Counseling Center, Southwest Jiaotong University, Chengdu, China

" these authors contributed equally

Corresponding Author:

Danyang Zhang, MSc

Department of Journalism and Communication
School of Mediaand Communication
Shanghai Jiao Tong University

800 Dongchuan Rd

Shanghai, 200240

China

Phone: 86 138 6752 9369

Email: zdytiffany@163.com

Abstract

Background: With the rise of online health care service, there is growing discussion on the relationship between physicians
and patients online, yet few researchers have paid attention to patients' perception of social presence, especially itsinfluence on
their willingness to communicate (WTC).

Objective: Thegoal of theresearch isto investigate the influence of perceived social presence (PSP) on WTC in mobile medical
consultations.

Methods: Participantsliving in Yunnan province during the period of middie to high risk of COVID-19 infection were recruited
viathe internet. They were assigned randomly into 2 groups interacting with a virtual physician presenting high and low levels
of socia presence and then asked to complete a questionnaire. Based on the theoretical framework, the study puts forward a
model evaluating the relationships among participants' PSP, communication apprehension (CA), self-perceived communication
competence (SPCC), and willingness to communicate about health (WTCH) in the computer-mediated communication between
virtual physicians and patients.

Results: Intotal 206 (106 in group 1 and 100 in group 2) valid samples were gathered (from 276 log-ins) and 88.8% (183/206)
of them were aged 18 to 44 years, which approximately resembles the age distribution of the main population engaging in online
medical consultation in China. Independent t test shows that there is significant difference between the PSP of the 2 groups
(P=.04), indicating a successful manipulation of socia presence. The total effect of PSP on WTCH is 0.56 (P<.001), among
which 74.4%isdirect effect (P<.001). Among theindirect effects between PSP and WTCH, the mediating effect of SPCC accounts
for 68.8% (P<.001) and the sequential mediating effect of CA - SPCC accounts for 19.2% (P<.001), while the mediating effect
of CA aoneis not significant (P=.08).

Conclusions; This study provides a comprehensible model, demonstrating that PSP is an important antecedent of WTCH, and
the sequential mediating effect of CA and SPCC found in this study also provesthat in the environment of online mobile medical
services, CA cannot affect communication directly. The findings will provide some practical inspiration for the popularization
of online medical service, especially for the promotion of online physician-patient communication.
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Introduction

Background

Physician-patient communication isahot button issuein China.
Web- and mobile phone-based medical consultations as a
supplement to traditional outpatient services have gradually
become the prevalent pathway [1,2] to consult professionals
about health problems, especialy during the chalenge of
COVID-19[3]. Compared with thetraditional way, online health
care uses relatively fewer medical resources [1] and is
supplementary to the “previous form of hedth
communication...based on faceto-face interpersonal
communication and linear traditional media communication”
[2]. Therefore, it isworth studying the factors and mechanisms
enabling patients to fee comfortable and more willing to
communicate with physicians.

Willingness to communicate (WTC) is the possibility that a
person chooses to communicate (especially to start a
conversation) under the condition that they are free to make a
choice [4]. WTC not only depends on the individua's innate
personality but the context of the communication as well [5].
Communication plays an important role in the tension between
the physician and patient and the patient’s family members[6].
“Willingness to communicate about health (WTCH) represents
a situational application of the WTC construct” [7]. The way
the patient experiences medical care is dynamic and complex.
Many factors in the process will moderate the relationship
between communication and desired outcomes [8].
Physician-patient communication via the internet may have
risks of uncertainty of information quality and medical advices
[9]. The patient information-seeking behavior is a 1-way
communication, whilevisiting physiciansat ahospital isakind
of 2-way interaction. Patients are usually regarded as passive
recipients of the health information, and they do not always
actively participate in medical consultations[10,11]. However,
the patient’s participation in making a medical decision isthe
key to patient-centered communication [8].

Many researchers have studied WTC between physicians and
patients in specific situations such as organ donation [12],
clinical trials[13], and sexual health [14], etc. Petri¢ et al [15]
found that social interactions such as communication in online
health communitieswill affect the physician-patient relationship.
Thewillingnessto accept online treatment has al so been proven
to partially depend on WTC online with general practitioners
[16]. Published studies have proved that WTC isclosely related
to the context of interaction [17,18]; however, most of them
only verified the correlation, and few have tried to verify the
causality. In addition, for a long time communication
apprehension (CA) and perceived communication competence
were considered the 2 best predictors of WTC [19], but there
have not been enough empirical studies to discuss the impact
of this mechanism on patients' willingness to talk about health
in a computer-mediated environment.

https://www.jmir.org/2022/5/e31797

Compared  with  face-to-face  interactions, online
physician-patient communication has particularities such as
connectivity, textuality, asynchronism, and anonymity [1], which
may exert a complicated effect on the online physician-patient
communication process dueto thelack of social cues. Thetheory
of social presence has been widely applied in research studies
of computer-mediated communication (CMC), which lacks
social cues. Therefore, to fill the research gap, this study aims
to explore the underlying mechanism of the influence of social
presence on users WTC during online mobile medical services
by controlled experiments. We hope to make contributions to
the understanding of online patient WTC within the framework
of socia presencetheory and shed light on practical implications
for online medica platform designers to improve the
consultation service.

Theoretical Basis

Short et a [20] define socia presence as the extent to which
the communication medium facilitates social emotional
exchange, and the extent to which a person can experience and
understand another person and the underlying personal
relationship. Thisdefinition isoften used to depict the perception
of others being there [21,22] and is often associated with
concepts such as immediacy [23], intimacy [24], authenticity
[25], and socia copresence [26], etc. As an inherent property
of the communication medium, social presenceisrelated to the
medium’s capability to convey nonverbal cues [20]. From the
perspective of psychology, socia presence can be described as
the “warmth” of the media—namely, the capability to make
people fed human warmth and sensitivity [27].

With the devel opment of CMC, onlineinteractions have become
more immersive. Because of the relative absence of socid
context information and feedback, CMC hinders the
transmission of cues such as personality or hints conveyed by
nonverbal behaviors in face-to-face interactions [28], which
reduces social presence[29]. The perception of social presence
is proved to positively influence users’ trust and intention in
the online environment. For instance, it can increase consumer
trust in an online shopping environment, willingnessto purchase
online [30,31], €electronic loyaty [32] and intention of
continuous use [33]. Social presenceiscrucial for inspiring the
patient’s willingness to use the service, especialy in an online
health community based on support exchange [34]. Peng et al
[35] found that in online patient-to-physician communities,
socia presence and especially its characteristics that enable
users to fee comfortable, safe, and warm with a sense of
belonging and sensitivity will positively influence users
information-seeking behaviors and their willingness to
participate, which promotes the physician-patient relationship.
In general, exploration on the effect of social presencein online
health care is still inadequate compared with other fields of
online medical research.

Until now, researchers had not reached an agreement on the
measurement of perceived social presence. Prior studiesmostly
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used the self-report questionnaire to measure social presence.
Such measurement may show relatively higher levels of
significance; however, there may be more interference factors
during the process. Rourke et a [36] conducted a content
analysisof online discussion. Despite the 12 resulting indicators
to measure social presence, they dtill acknowledged the
limitations of developing and testing the efficacy of an
instrument to measure social presence. Socia presence hasbeen
proven to be closely related to the information richness theory
[37]. According to the theory, the increment of social cueswill
increase the capacity of potential information carrying.
Hassanein and Head [38] tested and verified the forecasting
effect of social presence on user attitudes toward the internet
by providing texts and picture design elements with various
levels of social richness on the web page. Cortese and Seo [39]
manipulated the communication environment and forecasted
the perceived social presence. Sia et al [40] confirmed that
removing visual cues and providing anonymity reduces the
perception of the level of social presence. However, relatively
few existing studies have empirically investigated perceived
socia presence (PSP) in online health care and its effect on the
mediated communication between physicians and patients.

Based on the literature review, we believe that social presence
isan appropriatetheoretical framework to investigate how online
medical interactionswith different levels of information richness
influence patients WTC.

Hypothesis Development and Research M odel

Willingness to Communicate About Health

Many studies have discussed the effect of social presence on
WTC online especially in the field of online learning [41,42]
and reveal ed that students who perceive a higher level of social
presence are usually more willing to communicate [43-45].
Although there is research showing that patients WTC may
help the treatment to be more effective [46], few studies have
discussed patients WTC in online medical services. Some
scholars are interested in the relationship between social
presence and WTC in the context of psychotherapy. For
example, Cukor et al [47] found that in online medical services,
videophones create a certain level of social presencein mental
disease counseling and enable the patient to be more willing to
discuss complex topics. A similar effect isexpected to be found
in online health care based on the theory of social presence.
According to studies on the rel ationship between PSP and users
willingnessin other fields, we suggest thefollowing hypothesis:

H1. Participants PSP is positively correlated with WTCH in
online medical consultation.

Self-perceived Communication Competence

Communication competenceisgenerally defined asthe“ cyclica
process that leads to the continual refinement of one's social
communication repertoire” [48], and it is a way of dynamic
understanding instead of a personality trait [49]. Since it is
difficult to conceptualize or measure communication
competence, most behavior-oriented studies focus on
“individuals perceptions of competent communication
behaviors’ [48].

https://www.jmir.org/2022/5/e31797
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McCroskey and McCroskey [50] define self-perceived
communication competence (SPCC) as an individua’s
evaluation of their confidence in their ability to communicate.
It is the individua’s self-perception instead of their actual
competence or skill that initiates WTC [51]. The effect of
communication competence has been verified in the medical
field [52,53]. The Medical Communication Competence Scales
developed by Cegala et a [54] help to further study the
physician-patient interaction in medical interviews. Inthe CMC
environment, patients' competence in medical communication
will help them describe the physical condition to the physician
[55].

Communication competence is seldom examined with social
presence. Wrench and Punyanunt-Carter [56] demonstrated that
there is a positive correlation between CMC competence and
CMC presence. Although CMC competence is not equivalent
to communication competence, it has been proven that CMC
competence embodies the notion of communication competence.
In addition, SPCC has been proven to have significant influence
on people s WTC [57], and an individual’s perception of their
competence can overcome the influence of their actual
competence onthe WTC [58]. When an individual is motivated
to communicate competently, their perception of competence
increases [59] and their WTC will grow accordingly.

Therefore, we hypothesize the following:

H2. Participants’ SPCC mediates the relationship between PSP
and WTCH in online medical consultation.

Communication Apprehension

Studies on CA started from the 1970s. It refers to “an
individual's level of fear or anxiety associated with either real
or anticipated communication with another person or persons’
[60Q]. In general, CA isalargetopic and has various definitions.
It isalso conceptualized as (1) the personality trait anindividual
has in communication, which is enduring in communicative
situations, or (2) the state of experience, which is
situation-specific[61,62]. There are fewer people with trait CA
than people with state CA [63].

Studies have proven the mutual influence between CA and
socia presence [39]. Ayres and Hopf [64] found that the
perception of a human being can help to reduce CA. On the
other hand, people who have experienced a high level of
apprehension tend to perceive alower level of social presence
[56,65].

Few studies connect the application of CMC with CA, yet Burke
et a [66] found that the application of CMC is strongly
connected with the computer-mediated apprehension. People
with higher level of CA perceivealower level of social presence
[39] and are moreinclined to engage in CM C discussions[66].
In telemedicine, the presence of credible medical service
providers or family members will help to reduce patients
apprehension effectively [67]. In addition, CA has significant
influence on individuals behaviors and motivations [68],
especialy ontheir WTC[39,66,69], considering both the amount
and quality of the communication [70]. Peoplewith high levels
of CA will try to keep silent or talk aslittle as possible to avoid
communication, whilethosewith low levelsof CA usually seek
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opportunitiesto communicate[71]. It does not necessarily mean
that people with high levels of CA will totally avoid CMC, yet
compared with those with low levels of CA, their WTC online
does not seem to be very strong. Thus, we hypothesize the
following:

H3. Participants CA mediates the relationship between PSP
and WTCH in online medical consultation.

A high level of CA will lead to more negative evaluation of
self-competence [72]. McCroskey et a [73] found that CA is
negatively associated with SPCC, which has been further

Figure 1. Research model.
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verified in other empirical studies[74,75]. Peoplewho are more
apprehensive of communication tend to believe that they are
less competent communicators [76,77]. Based on the findings
of the above research studies, we hypothesize the following:

H4. Participants CA and SPCC sequentialy mediate the
relationship between PSP and WTCH in online medical
consultation.

Figure 1 presents the proposed research model which depicts
both the direct relationship and the sequential indirect
relationship between PSP and WTCH through CA and SPCC.
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Methods

Participants

We cooperated with a legally registered data company that
helped us contact and recruit qualified participants living in
Yunnan province via the internet with compensation. Only
participants with their mobile IP located in Yunnan could take
part in the experiment and compl ete the questionnaire. In total,
299 people participated in the experiment with 276 completing
the whole process. However, 70 participants failed to pass the

https://www.jmir.org/2022/5/e31797
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reverse coding test. Therefore, 206 valid * samples werefinally
collected (each compensated with 4 renminbi [RMB]), yielding
avalid participation rate of 68.9% (see Table 1 for participant
demographic information). According to a report by China
Industrial Information [78], users aged 18 to 44 years account
for the mgjority of all users on online medical platforms, with
male users being 54.6% and female users being 45.4%. In our
experiment, participants aged 18 to 44 years account for 88.8%
(183/206), and male users and femal e users are 59.2% (122/206)
and 40.8% (84/206), respectively, whichisbasically in linewith
the users on online medical platformsin China
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Characteristics

Value, n (%)

Gender
Female 84 (40.8)
Male 122 (59.2)
Age (years)
<18 11 (5.3)
18-24 79 (38.4)
25-34 69 (33.5)
35-44 35(17.0)
>44 12 (5.8)
Education level
Primary school 1(0.5)
Junior high school 25(12.1)
High school 38(18.5)
Junior college 58 (28.2)
Bachelor 75 (36.4)
Master 944
Doctor 0(0)
Monthly income, RMB? (US$), n (%)
<1000 (154) 15(7.3)
1000-2000 (154-308) 7(3.4)
2000-5000 (308-772) 61 (29.6)
5000-10,000 (772-1544) 102 (49.5)
10,000-100,000 (1544-15,440) 20(9.7)
>100,000 (>15,440) 1(0.5)
8RMB: renminbi.

Ethics Approval

The experiment was approved (H20210991) by the Institutional
Review Board for Human Research Protections of the Shanghai
Jiao Tong University on March 23, 2021.

Materials

Our experiment used the stimuli investigated in our pretest.
Group 1 was presented with a physician using adefault profile
photo in the system without any personal or professional
information (Figure 2) while participants in group 2 were
presented with a page illustrating the physician’s profile
including a photo, name, position, institution, expertise, etc,
before the experiment started. Interactive experiences such as
some random waiting time, asign on the top indicating that the

https://www.jmir.org/2022/5/e31797

physician is entering the name and profile photo presented in
the dialog box, etc, were also added in group 2 (Figure 3).
Except for the above differences, the experiment was conducted
under the same system settings for the 2 groups. In order to
keep the consistency and effectiveness of the independent
variables, the responses and diagnosisfrom the physicianin the
dialogs were based on the patient’s selection of preset options.

We conducted atrial test on the stimuli of the experiment on
November 11, 2020. We randomly invited 35 students (aged
17-23 years, male 57% [20/35], female 43% [15/35]) in a
cafeteria on the campus of a major university in China to
participate in our online experiment. The result of the
independent samples t test shows that the levels of PSP are
significantly different under 2 groups of stimuli (group 1: 2.68
[SD 0.39], group 2: 3.38 [SD 0.52]; P<.001).
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Figure 2. Interface for group 1 with alow level of social presence.
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Design and Procedure

We have designed a 1-factorial experiment on 2 groups with
the manipulation of social presence level. Participants were
assigned randomly into 2 groups: group 1 with a low level of
social presence and group 2 with ahigh level of social presence.
Beside the stimuli, other system settings were the same for the
2 groups. Before the experiment started, participantswere asked
to provide demographic information and then, to improve the
authenticity of the task, participantswere invited to a pretest of
an online system to self-check the potential risk of COVID-19
infection. Participants were informed that the test controller
was expecting their honest feedback to further optimize the
system, but the result of thetest could not beregarded asclinical
evidence. In the experiment, there was a reminder for the
participants stating “If you feel sick, you need to visit a

https://www.jmir.org/2022/5/e31797
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physician as soon aspossible” OnMarch 30, 2021, 6 new cases
of COVID-19 were confirmed in Yunnan province, the first
since September 2020 when the number of local confirmed
casesfell to zero. Our experiment (H2021099I) ran from April
8-21, 2021, because some areas in Yunnan were rated as
medium to high risk areas throughout the period, suitable for
the experiment since people living in Yunnan might be
concerned about the risk of infection. To simulate the mobile
medical service environment, our experiment was conducted
entirely on smartphonesinvolving 2 groups of participants (106
in group 1 and 100 in group 2). The experiment was followed
by a questionnaire.
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M easur ements

Social Presence

We adopted the 5-item PSP scale [30], which is frequently
applied to examine the PSP in CMC. The scale ranges from 1
(strongly disagree) to 5 (strongly agree).

Communication Apprehension

We developed the 5-item Patients' Report of Communication
Apprehension with Physicians proposed by Ayres et a [79]
based on personal perceived communication apprehension. The
scale measures patients' CA in physician-patient interactions
on ascalefrom 1 (strongly disagree) to 5 (strongly agree).

Self-perceived Communication Competence

We devel oped the Patients’ Self-competence Items Comprising
the Medical Communication Competence Scale proposed by
Cegala et a [54], ranging from 1 (strongly disagree) to 5
(strongly agree).

Willingness to Communicate About Health

We devel oped the WTCH scales proposed by Wright et al [80].
Thisscale has 10 itemsdivided into 2 dimensions, provider and
nonprovider. It isapplied to measure whether apatient iswilling
to communicate about their health status with different people.
Since the experiment was conducted entirely on smartphones,
we used the 5 items from the provider dimension only, ranging
from 1 (strongly disagree) to 5 (strongly agree).

Willingness to Communicate

We tried to control the effects of personality types and
developed the WTC scales proposed by McCroskey [81]. In
this scale, WTC includes 4 types of communicative situations
and 3 kinds of audiences. Based on our experiment, we adopt
the 4 items associated with the investigation of the subscores
related to strangers. Participants indicated the probability they
would choose to communi cate by reporting the percentage from
0 (never) to 100 (always).

https://www.jmir.org/2022/5/e31797
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Validity and Reliability Check

The 4 constructs (PSP, CA, SPCC, and WTCH) in the
guestionnaire were all developed from scales in prior studies,
and the content validity of these constructs has been repeatedly
verified (see Multimedia A ppendix 1). In addition, in our pretest
we invited 35 participants on campus to give us some advice
on the understanding, wording, and readability of theitems after
they completed the experiment and the questionnaire. Their
suggestions were fully considered and helped us to reach the
final version of the questionnaire (Multimedia Appendix 2).

Confirmatory factor analysiswas run in SPSS AMOS (version
23.0, IBM Corp) to check the convergent validity and reliability
of the construct. Confirmatory factor analysis fit information
indicated that the measurement model was acceptable

(x?/df=1.93, root mean square error of approximation=0.07,
comparative fit index=0.92, Tucker-Lewis index=0.90,
incremental fit index=0.92; Table 2). According to Fornell and
Larcker [82], when the average variance extracted (AVE) of
the construct is equal or greater than 0.50 and its construct
reliability (CR) is greater than 0.70, the construct passes the
convergent validity test. The standard load factors of the items
in construct PSP ranged from 0.72 to 0.82 (P<.001, AVE=0.57,
CR=0.87). Thefactor of CA ranged from 0.58 t0 0.84 (P<.001,
AVE=0.52, CR=0.81). Since the 6 itemsin construct SPCC are
comprised of 2 dimensions (items 1 to 4 from 1 dimension and
items 5 and 6 from the other), they were analyzed in 2 separate
factors. The standard load factors of items 1 to 4 ranged from
0.70 to 0.94 (P<.001, AVE=0.62, CR=0.76), while the factors
of items 5 and 6 ranged from 0.76 to 0.81 (P<.001, AVE=0.62,
CR=0.89). The standard load factor of the items in construct
WTCH ranged from 0.66 to 0.80 (P<.001, AVE=0.52,
CR=0.84). The standard load factor of the items in construct
WTC ranged from 0.54 to 0.87 (P<.001, AVE=0.51, CR=0.80).
Therefore, the convergent validity and CR of our questionnaire
meets the requirement.
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Table 2. Results of confirmatory factor analysis.

Factor and item Std? loading Convergent validity
CR® AVE®
pgpd _e 0.87 0.57
PSP1 0.74 — —
PSP2 0.72 — —
PSP3 0.76 — —
PSP4 0.82 — —
PSP5 0.74 — —
caf — 0.81 052
CAl 0.79 — —
CA2 0.84 — —
CA3 0.58 — —
CA4 0.63 — —
spccY (1-4) — 0.89 0.68
SPCC1 0.86 — —
SPCC2 0.94 — —
SPCC3 0.70 — —
SPCC4 0.77 — —
SPCC (5-6)" — 0.76 0.62
SPCC5 0.81 — —
SPCC6 0.76 — —
WTCH — 0.84 052
WTCH1 0.69 — —
WTCH2 0.69 — —
WTCH3 0.80 — —
WTCH4 0.66 — —
WTCH5 0.74 — —
WTC — 0.80 051
WTC1 0.81 — —
WTC2 0.58 — —
WTC3 0.54 — —
WTC4 0.87 — —
8Std: standardized.

BCR: construct reliability.

CAVE: average variance extracted.

dpsp: perceived social presence.

®Not applicable.

fCA: communication apprehension.

9SPCC: self-perceived communication competence dimension 1.
hspcc (5-6): self-perceived communication competence dimension 2.
WTCH: willi ngness to communicate about health.

wTtc: willingness to communicate.
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Results

Manipulation Check

Theinterfaces of our online experiment were designed to present
2 levels (high and low) of social presence. The independent

Table 3. Results of independent samplest test.

Chenet a

samplest test was applied to examine whether the manipulation
successfully triggered different levels of social presence as
perceived by participants. Thetest proved that the PSP of group
2 was significantly higher than that of group 1 (P=.04, F=0.01,
=-2.12). Table 3 shows the results of thet test.

Group Socia presence level Mean (SD) F score t score P value

1 Low 3.85(0.77) 0.01 212 .04

2 High 4.07 (0.75) _a — —
3Not applicable.

Hypothesis Testing

Based on the proposed model of this study, model 6 described
in the bootstrap methods of SPSS PROCESS developed by
Hayes [83] was applied to analyze the sequential mediating
effect of the model. In this study, the average score of the items
in the construct was calculated to represent the value of each
construct. In the model, PSP is the independent variable (X),
WTCH is the dependent variable (Y), CA is mediator 1 (M,),

and SPCC is mediator 2 (M,).

Correlation Test

Based on the proposed model of this study, a partial correlation
test controlling the effects of age, gender, education level,
income level, and WTC was conducted to examine the
intercorrelations among the 4 variables. Resultsin Table 4 show
that the intercorrelations among all the variables are significant
(P<.001) and the signs of the coefficients are consistent with
the model prediction.

Thetotal, direct, and indirect effects between PSP and WTCH
with the mediation of CA and SPCC are calculated by model
6, controlling the effects of age, gender, education level, income
level, and WTC.

Table4. Partia correlation analysis controlling age, gender, education level, income level, and willingness to communicate.

PSP? cAP spcct WTCH?
PSP _e — — —
CA -23 — — —
SPCC 0.37 —40 — —
WTCH 0.64 -35 0.6 —

3psp; perceived social presence.

BCA: communication apprehension.

CSPCC: self-perceived communication competence.
dWTCH: willi ngness to communicate about health.
®Not applicable.

Total Effect

The regression effect between PSP (X) and WTCH (Y) is
significant. PSP positively affects WTCH, supporting H1. The
total effect of PSP on WTCH is0.56 (P<.001, t=11.63, R?=0.42,
F=23.71).

Direct Effect

According to the results cal culated based on model 6, the direct
effect of PSP on WTCH accounts for 74.37% (P<.001,
effect=0.41, t=9.30) of the total effect, indicating that 25.63%
of thetotal effect isindirect.

Indirect Effect

The results in Tables 5 and 6 show that the coefficient of
PSP_. CA, PSP-SPCC, CA - SPCC, PSP-WTCH, and

https://www.jmir.org/2022/5/e31797

SPCC-WTCH are al significant while the coefficient of
CA - WTCH is not significant, indicating that the indirect
pathway of PSP -, SPCC — WTCH issupported (supporting H2)
and the sequential mediation of the pathway of
PSP - CA - SPCC - WTCH is supported (supporting H4), but
the indirect pathway of PSP— CA - WTCH is not supported
(regjecting H3). It indicates that CA alone cannot mediate the
relationship between PSP and WTCH. Instead, CA affects
WTCH only through the mediating effect of SPCC.

Table 7 summarizes the indirect effects of the 3 pathways.
According to Hayes, the pathway is significant when the
BootLLCI and BootULCI are both above zero or below zero
[83]. Therefore, the pathway of PSP CA -~ WTCH is not
significant whilethe other 2 are significant, repeating the results
from the equations. The effect of the pathway of
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PSP - SPCC - WTCH accountsfor 68.75% of thetotal indirect
effect and for the pathways of PSP CA - SPCC - WTCH and
PSP CA -~ WTCH, the ratios are 19.24% and 12.01%,
respectively. It can be inferred that the effect through the

Chenet a

mediator SPCC accountsfor 87.99% of thetotal indirect effect,
indicating that SPCC playsamoreimportant rolein thismodel.

Based on the coefficients of the causal pathsillustrated in Tables
5 and 6, the final model is presented in Figure 4.

Table 5. Summary of the coefficients and the models controlling age, gender, education level, income level, and willingness to communicate.

CA (M)? SPCC (M,)° WTCH (Y)°

Coeff. t Pvalue  Coeff. t Pvalue  Coeff. t P value
PSP (X)d -.26 -3.38 <.001 0.21 4.54 <.001 0.41 9.3 <.001
CA (M9 — — — -24 -5.14 <.001 -08 -1.75 .082
SPCC (M) — — — — — — 0.47 7.2 <.001

8CA (M+): communication apprehension as mediator 1.
bspcc (M>): self-perceived communication competence as mediator 2.

SWTCH (Y): willingness to communicate about health as Y.
dpsp (X): perceived social presence as X.

Table 6. Model summary of communication apprehension, self-perceived communication competence, and willingness to communicate about health

as outcome variables.

CA (Mp)? SPCC (M,)P WTCH (Y)°

R2 0.11 0.29 0.57
F score 3.92 11.48 33.05
P value .001 <.001 <.001

8CA (M4): communication apprehension as mediator 1.

bspcc (My): self-perceived communication competence as mediator 2.

SWTCH (Y): willingness to communicate about health as Y.

Table 7. Summary of the mediation pathways.
Mediation pathways Effect BootLLCI? BootULCIP
Total 0.14 0.087 0.208
PSP-.CA - WTCH 0.02 -0.001 0.048
PSP, SPCC - WTCH 0.10 0.054 0.150
PSP-.CA - SPCC-WTCH 0.03 0.009 0.052

3BootL L Cl: bootstrap lower limit confidence interval.
bBootULCI: bootstrap upper limit confidence interval .
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Figure 4. Fina mediation model. ***P<.001.
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Discussion

Principal Findings

Prior research models consider that PSP is influenced by CA
in computer-mediated environments; to be specific, peoplewith
a higher level of CA will experience a lower level of PSP
[39,56]. However, this is the opposite of the causality shown
by our experiment results. Our research finds that the level of
PSP will negatively influence people’'s CA, yet the causality of
this influence has been proven by Burke et al [66] to be the
opposite—people experiencing a high level of CA tend to be
involvedin CMC discussionswith alow level of social presence.
In addition, Burke et a [66] found that PSP is negatively
associated with WTCH, which isalso the opposite of our results
that clearly show a positive relationship between PSP and
people's communication willingness mediated by computers.

Prior literature has demonstrated the correl ation between SPCC
and WTCH [84-86], and such correlation is also applicable in
the context of online medical communication studied in this
research. Further findings show that SPCC mediates the
relationship between PSP and WTCH. As an individual
perception, SPCC is a key factor affecting users WTC in the
CMC environment. It scems that SPCC is less associated with
the individuals' innate and actual communication skills but is
more dependent on their perception of their abilities. And such
perception will directly influence users WTC by increasing or
decreasing social cues in the communication environment.

Beside the mediating effects of CA and SPCC discussed in this
study, we found that the effect of CA on WTCH is exerted
entirely through the mediating effect of SPCC. The perspective
that health communication competence is one of the best
predictors of patients WTC [87] has been proven again.
Competence is a sociopsychological concept. It is more like a
response to a specific situation or socia context to achieve the
communicative goals [88]. McCroskey [51] believes that
whether people decide to start a conversation usually depends
on self-perceived rather than actual communicative competence.
People experiencing a high level of CA will decrease their

https://www.jmir.org/2022/5/e31797

Self-perceived
communication
competence
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about health
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evaluation of their communicative competence [72]. The
sequential mediating effect of CA and SPCC found in this study
also proves that in the environment of online mobile medical
services, CA cannot hinder or facilitate communication
directly—instead, it should transfer its effect to SPCC. If
participants experience a higher level of CA in the experiment,
their SPCC will be decreased accordingly, thus showing alower
WTC.

Comparison With Prior Work

Although prior studies have examined and confirmed the
influence of social presenceinthe medical field [34,35], dueto
thelack of an accepted definition and difficulty of measurement,
few empirical studies have explored the relationship between
social presence and WTC, let alone the exploration of the causal
relationship between them. Thus, our study has supplemented
current research results to a certain extent by conducting the
experiment on a more diverse group of people.

In prior studies, the interrelationships among CA, SPCC, and
WTC have received much attention. However, the difference
in the communication performance of people with different
levels of CA, especialy the difference in WTC under the
influence of online and offline CA and the different levels of
CA when facing different people, have not been fully discussed.
Some studies hold that face-to-face CA seemsto motivate people
to communicate online [89]. In the CMC environment which
islower in mediarichness, what isthe influence of the state CA
on WTC? In addition, the offline SPCC is decisive for the
individual’s WTC. Will the online SPCC in some specific
situations vary with the increase or decrease in social cues? To
answer these questions, we simul ates the online mobile medical
environment and manipulates participants PSP by stimulating
their imagination of interaction and providing actual interactions
with the others, which supplements existing studies of the
antecedents of WTC in the computer-mediated environment.
Although our results show that the mediating effect of CA on
the relationship between PSP and WTCH isnot supported, there
are some valuable findings in our research.
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Practical Implications

Our study will provide some practical inspiration for the
popularization of online medical servicein thefuture, especially
for the promotion of online physician-patient communication.
To construct afriendly environment for medical communication,
the program designer should fully take users PSP into
consideration. For online patients, if they have worries or lack
confidence in the CMC with physicians, their SPCC will be
influenced and their WTCH conditions will be affected
accordingly. Given the important role of SPCC, online medical
service providers should not only help users to acquire
substantial communication skills, but also build a friendly
consultation environment. Interactive elements enabling users
to feel more confident can be applied to optimize the interface
(eg, atyping prompt function to suggest expressions users may
proceed with in the conversation). When users feel more
confident about their competence to initiate and continue an
effective communication, they are more likely to be engaged
in online consultation. To take care of users’ CA, which isan
influencing factor of SPCC, online health service providers
should try to ease users stress and enhance their sense of
security by scientific communication skills catering for users
emotions. Experiencing a lower level of CA will result in an
increase in SPCC, which will encourage users to engage in
online health communication.

Limitations

First, concerning our research model, the experiment only
investigates the users WTC, and the amount of actual
communication (or expressions) has not been measured. In fact,
despitetheir unwillingness, peoplewith ahigh level of CA may
not have poor performancein communication [ 70]. Second, our
experiment only investigates the text communication between
physicians and patients online. Users WTC online through
audio or video is also worth studying.

Concerning the design of the experimental stimuli, both the
self-examination of the risk of COVID-19 infection and the
time of conducting the experiment are cross-sectional and have
their inherent limitations. If the participant wants to have
medical servicesonline and interact with areal physician, their
communication will adjust to the feedbacks from each other.
However, in order to control the manipulation of PSP, we have
eliminated the personalized feedback from the simulated online
physician. Our experiment is based on the Chinese cultural
context and medical conditions. If the experiment is conducted
with amoreinternational and diverse group of participants, can
the findings of this study be repeated? More proof is needed.

Chenet a

Finally, our study focuses more on patients;, however, it has
been proven that the physician-patient communication is more
physician-centric in onlinemedical servicesthanin face-to-face
consultations [46]. If researchers are interested in the field of
online physician-patient communi cation, especially the patient’s
WTC, we suggest they explore more on physician-centric
studies.

Conclusions

The computer-mediated environment was once considered as
an inactive medium for the communication of health problems.
Responding to the theory of social presence, we have verified
the pathway of social presence's influence on patients WTC.
Specifically, this study examined the indirect effects of the 2
paralel mediators. The results of the experiment show that
although only the indirect path via SPCC is supported, some
innovative findings can still be drawn. Considering the diverse
definitions of social presence, a convincing measurement
remainsto be devel oped and tested. Our experiment has proved
that the increment of social cues will positively influence the
degree of social presence perceived by participants in mobile
medical consultations. When provided with more personal
information on the physician and moreinteractivity, participants
will perceive the social presence to be more prominent.
Otherwise, there will be subtle perception of socia presence.
Given the identification of a reliable manipulation that can be
applied to measure socia presence as the embodiment of the
authenticity of othersin communication, future research studies
can focus more on eval uating the antecedents and conseguences
of social presence. For direct effect, the results demonstrate that
patients WTCH is directly influenced by PSP. For indirect
effect, patients WTC will increase by the higher level of their
SPCC. However, a lower level of CA will not lead to an
increased level of WTC, which isinconsistent with prior studies
and contributes to the literature of social presence theory in the
field of health communication. In general, this study devel oped
and explored the concept and analysis framework of PSP that
affects patients WTC with physicians about their health
conditions in the context of mobile health care and verified the
mediating effect of online experientia interaction between
physicians and patients on the latter's WTC. The research on
the impact of PSP on patients’ willingness to talk about health
onlineisonly apreliminary attempt. The process and outcome
of online physician-patient communication are affected by
multiplefactorsthat need to be explored more fully in the future.

Authors Contributions

L C conceptualized the theoretical framework and built the model. LC and DZ collected and analyzed the data and wrote the first

draft of the manuscript. MH revised the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Construct items and sources.

https://www.jmir.org/2022/5/e31797

JMed Internet Res 2022 | vol. 24 | iss. 5 | €31797 | p. 12
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

[DOC File, 46 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Questionnaire.
[DOCX File, 25 KB-Multimedia Appendix 2]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Lu X, Zhang R. Impact of physician-patient communication in online health communities on patient compliance:
cross-sectional questionnaire study. JMed Internet Res 2019 May 13;21(5):€12891 [ FREE Full text] [doi: 10.2196/12891]
[Medline: 31094342]

Chen X. Research on the characteristics and communication mode of virtual community: take DXY community as an
example. In: Proceedings of CCNT 2018. 2018 Presented at: 2018 International Conference on Computer, Communication
and Network Technology; June 29-30; Wuzhen. [doi: 10.12783/dtcse/ccnt2018/24781]

Wilson TD. Human information behavior. Informing Sci J 2000;3:49-56. [doi: 10.28945/576]

McCroskey J, Baer J. Willingness to communicate: the construct and its measurement. 1985 Presented at: 71st Annual
Meeting of the Speech Communication Association; 1985; Denver URL: https.//files.eric.ed.gov/ful ltext/ED265604. pdf
Shahbaz M, Khan M S, Ishtiag Khan RM, Mustafa G. Role of self-perceived communication competence and communication
apprehension for willingness to communicatein L1 and L2. J Educ Soc Res 2016 Jan 5;6(1):1. [doi:
10.5901/jesr.2016.v6n1p158]

Xiao S. Tension in the Chinese Doctor-Patient-Family Relationship: A Qualitative Study in Hunan Province, China
[Dissertation]. New Haven: Yale University; 2018.

Wright KB, Frey LR. Communication and carein an acute cancer center: the effects of patients' willingnessto communicate
about health, health-care environment perceptions, and health status on information seeking, participation in care practices,
and satisfaction. Health Commun 2008 Jul 22;23(4):369-379. [doi: 10.1080/10410230802229886] [Medline; 18702001]
Jiang S. The relationship between face-to-face and online patient-provider communication: examining the moderating roles
of patient trust and patient satisfaction. Health Commun 2020 Mar 01;35(3):341-349. [doi: 10.1080/10410236.2018.1563030]
[Medline: 30821506]

Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension of health care: systematic review
of the uses, benefits, and limitations of social mediafor health communication. JMed Internet Res 2013 Apr;15(4):e85
[FREE Full text] [doi: 10.2196/jmir.1933] [Medline: 23615206]

Parsons T. The Social System. East Sussex: Psychology Press; 1991.

Cline R. Everyday interpersonal communication and health. In: Thompson T, Dorsey A, Miller K, editors. Handbook of
Health Communication. Mahwah: Lawrence Erlbaum Associates Publishers; 2003:285-313.

Smith SW, Kopfman JE, Lindsey LLM, Yoo J, Morrison K. Encouraging family discussion on the decision to donate
organs: the role of the willingness to communicate scale. Health Commun 2004 Jul;16(3):333-346. [doi:
10.1207/s15327027hc1603_4]

McComas KA, Yang Z, Gay GK, Leonard JP, Dannenberg AJ, Dillon H. Individuals willingnessto talk to their doctors
about clinical trial enrollment. JHealth Commun 2010 Mar;15(2):189-204. [doi: 10.1080/10810730903528058] [Medline:
20390986]

Canzona MR, Fisher CL, Wright KB, Ledford CIW. Talking about sexual health during survivorship: understanding what
shapes breast cancer survivors willingness to communicate with providers. J Cancer Surviv 2019 Dec 18;13(6):932-942.
[doi: 10.1007/s11764-019-00809-2] [Medline: 31741248]

Petri¢ G, Atanasova S, Kamin T. Impact of socia processes in online health communities on patient empowerment in
relationship with the physician: emergence of functional and dysfunctional empowerment. JMed Internet Res 2017 Mar
13;19(3):€74 [EREE Full text] [doi: 10.2196/jmir.7002] [Medline: 28288953]

Roettl J, Bidmon S, Terlutter R. What predicts patients willingnessto undergo online trestment and pay for onlinetreatment?
Results from a web-based survey to investigate the changing patient-physician relationship. JMed Internet Res 2016 Feb
04;18(2):€32 [FREE Full text] [doi: 10.2196/jmir.5244] [Medline: 26846162]

Wright KB, Frey L, Sopory P. Willingness to communicate about health as an underlying trait of patient self-advocacy:
the development of the willingnessto communi cate about health (WTCH) measure. Commun Stud 2007 Feb 16;58(1):35-51.
[doi: 10.1080/10510970601168673]

Pronk NP, Tan AW, O'Connor P. Obesity, fitness, willingness to communicate and health care costs. Med Sci Sports Exerc
1999 Nov;31(11):1535-1543. [doi: 10.1097/00005768-199911000-00007] [Medline: 10589854]

Baker SC, Watson BM. Investigating the association between internet health information use and patient willingness to
communicate with health care providers. Health Commun 2020 May 18;35(6):716-725. [doi:
10.1080/10410236.2019.1584778] [Medline: 30880472]

Parker EB, Short J, Williams E, Christie B. The socia psychology of telecommunications. Contemp Sociol 1978 Jan;7(1):32.
[doi: 10.2307/2065899]

https://www.jmir.org/2022/5/€31797 JMed Internet Res 2022 | vol. 24 | iss. 5 | 31797 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v24i5e31797_app1.doc&filename=7a5f465e0991b2fefeac60f688aa17ea.doc
https://jmir.org/api/download?alt_name=jmir_v24i5e31797_app1.doc&filename=7a5f465e0991b2fefeac60f688aa17ea.doc
https://jmir.org/api/download?alt_name=jmir_v24i5e31797_app2.docx&filename=cc6e79eabecbb5158cb40787ad218a6e.docx
https://jmir.org/api/download?alt_name=jmir_v24i5e31797_app2.docx&filename=cc6e79eabecbb5158cb40787ad218a6e.docx
http://www.jmir.org/2019/5/e12891/
http://dx.doi.org/10.2196/12891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31094342&dopt=Abstract
http://dx.doi.org/10.12783/dtcse/ccnt2018/24781
http://dx.doi.org/10.28945/576
https://files.eric.ed.gov/fulltext/ED265604.pdf
http://dx.doi.org/10.5901/jesr.2016.v6n1p158
http://dx.doi.org/10.1080/10410230802229886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18702001&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2018.1563030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30821506&dopt=Abstract
http://www.jmir.org/2013/4/e85/
http://dx.doi.org/10.2196/jmir.1933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23615206&dopt=Abstract
http://dx.doi.org/10.1207/s15327027hc1603_4
http://dx.doi.org/10.1080/10810730903528058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20390986&dopt=Abstract
http://dx.doi.org/10.1007/s11764-019-00809-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31741248&dopt=Abstract
http://www.jmir.org/2017/3/e74/
http://dx.doi.org/10.2196/jmir.7002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28288953&dopt=Abstract
http://www.jmir.org/2016/2/e32/
http://dx.doi.org/10.2196/jmir.5244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26846162&dopt=Abstract
http://dx.doi.org/10.1080/10510970601168673
http://dx.doi.org/10.1097/00005768-199911000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10589854&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2019.1584778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30880472&dopt=Abstract
http://dx.doi.org/10.2307/2065899
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

21.  Fulk J, Steinfield CW, Schmitz J, Power JG. A social information processing model of mediause in organizations. Commun
Res 2016 Jun 30;14(5):529-552. [doi: 10.1177/009365087014005005]

22. BioccaF, Harms C, Burgoon JK. Toward a more robust theory and measure of socia presence: review and suggested
criteria. Presence Teleoperators Virt Environ 2003 Oct;12(5):456-480. [doi: 10.1162/105474603322761270]

23. Nowak KL, BioccaF. The effect of the agency and anthropomorphism on users sense of telepresence, copresence, and
socia presencein virtual environments. Presence Teleoperators Virtual Environ 2003 Oct;12(5):481-494. [doi:
10.1162/105474603322761289]

24. YamadaM. Therole of social presence in learner-centered communicative language learning using synchronous
computer-mediated communication: experimental study. Comput Educ 2009 May;52(4):820-833. [doi:
10.1016/j.compedu.2008.12.007]

25. Garrison D, Anderson T, Archer W. A theory of critical inquiry in online distance education. In: Handbook of Distance
Education. Mahwah: Lawrence Erlbaum Associates Publishers; 2003:113-127.

26. Fagersten K. Using discourse analysisto assess social co-presence in the video conference environment. In: Shedletsky L,
Aitken J, editors. Cases on Online Discussion and Interaction: Experiences and Outcomes. Hershey: |Gl Global;
2010:175-193.

27. YooY, Alavi M. Mediaand group cohesion: relative influences on social presence, task participation, and group consensus.
Manag Inf Syst Q 2001 Sep;25(3):371-390. [doi: 10.2307/3250922]

28. Siegel J, Dubrovsky V, Kieder S, McGuire TW. Group processes in computer-mediated communication. Organ Behav
Hum Decis Processes 1986 Apr;37(2):157-187. [doi: 10.1016/0749-5978(86)90050-6]

29. Hancock JT, Dunham PJ. Impression formation in computer-mediated communication revisited. Commun Res 2016 Jun
29;28(3):325-347. [doi: 10.1177/009365001028003004]

30. Gefen D, Straub DW. Managing user trust in B2C e-services. e-Serv J 2003;2(2):7-24. [doi: 10.1353/e5).2003.0011]

31. GefenD, Straub DW. Consumer trust in B2C e-Commerce and theimportance of social presence: experimentsin e-Products
and e-Services. Omega 2004 Dec;32(6):407-424. [doi: 10.1016/j.omega.2004.01.006]

32. Cyr D, Hassanein K, Head M, Ivanov A. Therole of social presencein establishing loyalty in e-Service environments.
Interact Comput 2007 Jan;19(1):43-56. [doi: 10.1016/j.intcom.2006.07.010]

33. Mantymaki M, Salo J. Trust, socia presence and customer loyalty in socia virtual worlds. 2010 Presented at: Bled
Proceedings; 2010; Bled URL: https://aisel.aisnet.org/bled2010/38

34. Goonawardene N, Tan S. Practitioner-driven virtual communities: an attachment theory perspective to patients adherence
to online health advice. 2014. URL: https://aisel .ai snet.org/icis2014/proceedings/| SHealthcare/31/ [accessed 2022-04-21]

35. Peng X, SunD, Zhao Y, Xu W. What trigger people use physician-patient interactive OHCs? An empirical research based
integration model. PACIS 2015 Proceedings 2. 2015. URL : http://aisel .aisnet.org/pacis2015/2 [accessed 2022-04-21]

36. RourkeL, Anderson T, Garrison D, Archer W. Assessing social presencein asynchronous text-based computer conferencing.
JDist Educ 1999;14(2):50-71 [FREE Full text]

37. Straub D, Karahanna E. Knowledge worker communications and recipient availability: toward a task closure explanation
of media choice. Organ Sci 1998 Apr;9(2):160-175. [doi: 10.1287/orsc.9.2.160]

38. Hassanein K, Head M. Manipulating perceived socia presence through the web interface and itsimpact on attitude towards
online shopping. Int JHum Comput Stud 2007 Aug;65(8):689-708. [doi: 10.1016/j.ijhcs.2006.11.018]

39. Cortese J, Seo M. Therole of socia presence in opinion expression during FtF and CMC discussions. Commun Res Rep
2012 Jan;29(1):44-53. [doi: 10.1080/08824096.2011.639913]

40. SiaC, TanBCY, Wei K. Group polarization and computer-mediated communication: effects of communication cues, social
presence, and anonymity. Inf Syst Res 2002 Mar;13(1):70-90. [doi: 10.1287/isre.13.1.70.92]

41. LeT, Cunningham U, Watson K. The relationship between willingness to communicate and social presence in an online
English language course. Jalt Call J 2018;14(1):43-59 [FREE Full text] [doi: 10.29140/jaltcall.v14n1.223]

42.  Al-Amrani S, Harrington M. The impact of online social presence on Omani female students' willingness to communicate
in English. CALL-EJ. 2: 21; 2020. URL : http://callgj.org/journal/21-2/Al-Amrani-Harrington2020.pdf [accessed 2022-04-21]

43. TuC, Mclsaac M. The relationship of social presence and interaction in online classes. Am J Dist Educ 2002
Sep;16(3):131-150. [doi: 10.1207/s15389286aide1603 2]

44. Garrison DR, Cleveland-Innes M. Facilitating cognitive presence in online learning: interaction is not enough. Am J Dist
Educ 2005 Sep;19(3):133-148. [doi: 10.1207/s15389286ade1903 2]

45. Swan K, Shih L. On the nature and devel opment of social presence in online course discussions. Online Learn J. 2005.
URL: https:/olj.onlinel earningconsortium.org/index.php/olj/article/view/1788 [accessed 2022-04-21]

46. Lu X, Zhang R. Impact of patient information behaviours in online health communities on patient compliance and the
mediating role of patients perceived empathy. Patient Educ Couns 2021 Jan;104(1):186-193. [doi: 10.1016/j.pec.2020.07.001]
[Medline: 32665071]

47. Cukor P, Baer L, WillisBS, Leahy L, O'Laughlen J, Murphy M, et a. Use of videophones and |ow-cost standard tel ephone
lines to provide a social presence in telepsychiatry. Telemed J 1998 Jan;4(4):313-321. [doi: 10.1089/tmj.1.1998.4.313]
[Medline: 10220471]

https://www.jmir.org/2022/5/€31797 JMed Internet Res 2022 | vol. 24 | iss. 5 | 31797 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1177/009365087014005005
http://dx.doi.org/10.1162/105474603322761270
http://dx.doi.org/10.1162/105474603322761289
http://dx.doi.org/10.1016/j.compedu.2008.12.007
http://dx.doi.org/10.2307/3250922
http://dx.doi.org/10.1016/0749-5978(86)90050-6
http://dx.doi.org/10.1177/009365001028003004
http://dx.doi.org/10.1353/esj.2003.0011
http://dx.doi.org/10.1016/j.omega.2004.01.006
http://dx.doi.org/10.1016/j.intcom.2006.07.010
https://aisel.aisnet.org/bled2010/38
https://aisel.aisnet.org/icis2014/proceedings/ISHealthcare/31/
http://aisel.aisnet.org/pacis2015/2
https://www.learntechlib.org/p/92000/
http://dx.doi.org/10.1287/orsc.9.2.160
http://dx.doi.org/10.1016/j.ijhcs.2006.11.018
http://dx.doi.org/10.1080/08824096.2011.639913
http://dx.doi.org/10.1287/isre.13.1.70.92
https://ir.canterbury.ac.nz/handle/10092/15651
http://dx.doi.org/10.29140/jaltcall.v14n1.223
http://callej.org/journal/21-2/Al-Amrani-Harrington2020.pdf
http://dx.doi.org/10.1207/s15389286ajde1603_2
http://dx.doi.org/10.1207/s15389286ajde1903_2
https://olj.onlinelearningconsortium.org/index.php/olj/article/view/1788
http://dx.doi.org/10.1016/j.pec.2020.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32665071&dopt=Abstract
http://dx.doi.org/10.1089/tmj.1.1998.4.313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10220471&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

48. Jablin F, Sias P. Communication competence. In: Jablin F, Putnam L, editors. The New Handbook of Organizational
Communication: Advancesin Theory, Research, and Methods. Thousand Oaks: Sage Publications; 2001:819-864.

49. Parks M. Communicative competence and interpersonal control. In: Knapp M, Daly L, editors. Handbook of Interpersonal
Communication 3rd Edition. Thousand Oaks: Sage Publications; 2001:589-618.

50. McCroskey JC, McCroskey LL. Self - report as an approach to measuring communi cation competence. Commun Res Rep
1988 Dec;5(2):108-113. [doi: 10.1080/08824098809359810]

51. McCroskey J. Willingnessto communicate, communication apprehension, and self-perceived communication competence:
conceptualizations and perspectives. In: Daly J, McCroskey J, Ayres J, Hopf T, AyresM, editors. Avoiding Communication:
Shyness, Reticence, and Communication Apprehension 2nd Edition. Cresskill: Hampton Press Inc; 1997:75-108.

52. McGeeDS, CegalaDJ. Patient communication skillsraining for improved communication competence in the primary care
medical consultation. J Appl Commun Res 1998 Nov;26(4):412-430. [doi: 10.1080/00909889809365517]

53. Bylund C, Brown R, Lubrano di Ciccone B, Diamond C, Eddington J, Kissane D. Assessing facilitator competencein a
comprehensive communication skills training programme. Med Educ 2009 Apr;43(4):342-349. [doi:
10.1111/.1365-2923.2009.03302.x] [Medline: 19335576]

54. CegalaDJ, Coleman MT, Turner JW. The development and partial assessment of the medical communication competence
scale. Health Commun 1998 Jul;10(3):261-288. [doi: 10.1207/s15327027hc1003 5] [Medline: 16370986]

55. Avtgis TA, Brann M, Staggers SM. Perceived information exchange and health control expectancies asinfluenced by a
patient's medical interview situation. Commun Res Rep 2006 Dec;23(4):231-237. [doi: 10.1080/08824090600962284]

56. Wrench JS, Punyanunt-Carter NM. Therelationship between computer-medi ated-communi cation competence, apprehension,
self-efficacy, perceived confidence, and social presence. South Commun J 2007 Oct 26;72(4):355-378. [doi:
10.1080/10417940701667696]

57. Aliakbari M, Kamangar M, Khany R. Willingness to communicate in English among Iranian EFL students. Engl Lang
Teach 2016 Apr 05;9(5):33-45. [doi: 10.5539/elt.v9n5p33]

58. McCroskey JC, Richmond VP. Willingness to communicate: differing cultural perspectives. South Commun J 1990
Dec;56(1):72-77. [doi: 10.1080/10417949009372817]

59. Morreale S, Spitzberg B, Barge J. Communication: Motivation, Knowledge, Skills 3rd edition. New York: Peter Lang Inc;
2013.

60. MCcCROSKEY JC. Oral communication apprehension: a summary of recent theory and research. Human Comm Res 1977
Sep;4(1):78-96. [doi: 10.1111/].1468-2958.1977.tb00599.X]

61. McCroskey JC, Richmond VP. Communication apprehension and shyness: conceptual and operational distinctions. Cent
States Speech J 2009 May 22;33(3):458-468. [doi: 10.1080/10510978209388452]

62. McCroskey J, Beatty M. Oral communication apprehension. In: Jones W, Cheek J, Briggs S, editors. Shyness: Perspectives
on Research and Treatment (Emotions, Personality, and Psychotherapy). New York: Springer; 1986:279-293.

63. Miller L. Communication Apprehension and Its Effects on Online Readiness Skills[ Thesis]. Spokane: Gonzaga University;
2014.

64. AyresJ, Hopf TS. Thelong - term effect of visualization in the classroom: a brief research report. Commun Educ 2009
May 18;39(1):75-78. [doi: 10.1080/03634529009378788]

65. Tu C. On-line learning migration: from social learning theory to social presence theory in a CMC environment. J Netw
Comput Appl 2000 Jan;23(1):27-37. [doi: 10.1006/jnca.1999.0099]

66. Burke B, Cameron K, Cooper J, Johnson S, Miller K. The correlation between computer mediated communication and
communication apprehension. 2014. URL: https://journal s.chapman.edu/oj s/index.php/mc/article/view/897/1044 [accessed
2022-04-21]

67. Kavanagh SJ, Yellowlees PM. Telemedicine: clinical applicationsin mental health. Aust Fam Physician 1995
Jul;24(7):1242-1247. [Medline: 7661778]

68. Flaherty LM, Pearce KJ, Rubin RB. Internet and face-to-face communication: not functiona alternatives. Commun Q 2009
May 21;46(3):250-268. [doi: 10.1080/01463379809370100]

69. Limpornpugdee W, Janz B, Richardson S. Communication competence factors as moderators to the relationship between
user participation and information quality. J Inf Technol Manag 2009;20(4):1-21 [EREE Full text]

70. Allen M, Bourhis J. The relationship of communication apprehension to communication behavior: ameta - analysis.
Commun Q 2009 May 21,44(2):214-226. [doi: 10.1080/01463379609370011]

71. Mccroskey JC. Oral communication apprehension: areconceptualization. Ann Int Commun Assoc 2016 May 18;6(1):136-170.
[doi: 10.1080/23808985.1982.11678497]

72. BanduraA. Self-efficacy conception of anxiety. Anxiety Res2007 May 29;1(2):77-98. [doi: 10.1080/10615808808248222]

73. McCroskey JC, Burroughs NF, Daun A, Richmond VVP. Correlates of quietness: Swedish and American perspectives.
Commun Q 2009 May 21;38(2):127-137. [doi: 10.1080/01463379009369749]

74. Blood GW, Blood IM, Tellis G, Gabel R. Communication apprehension and self-perceived communication competencein
adolescents who stutter. J Fluency Disord 2001 Sep;26(3):161-178. [doi: 10.1016/50094-730x(01)00097-3]

75. Subekti AS. Self-perceived communication competence and communication apprehension: a study of Indonesian college
students. JEngl Educ Lit Cult 2020 Feb 29;5(1):4-31. [doi: 10.30659/e.5.1.14-31]

https://www.jmir.org/2022/5/€31797 JMed Internet Res 2022 | vol. 24 | iss. 5 | 31797 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1080/08824098809359810
http://dx.doi.org/10.1080/00909889809365517
http://dx.doi.org/10.1111/j.1365-2923.2009.03302.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19335576&dopt=Abstract
http://dx.doi.org/10.1207/s15327027hc1003_5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16370986&dopt=Abstract
http://dx.doi.org/10.1080/08824090600962284
http://dx.doi.org/10.1080/10417940701667696
http://dx.doi.org/10.5539/elt.v9n5p33
http://dx.doi.org/10.1080/10417949009372817
http://dx.doi.org/10.1111/j.1468-2958.1977.tb00599.x
http://dx.doi.org/10.1080/10510978209388452
http://dx.doi.org/10.1080/03634529009378788
http://dx.doi.org/10.1006/jnca.1999.0099
https://journals.chapman.edu/ojs/index.php/mc/article/view/897/1044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7661778&dopt=Abstract
http://dx.doi.org/10.1080/01463379809370100
http://jitm.ubalt.edu/XX-4/article1.pdf
http://dx.doi.org/10.1080/01463379609370011
http://dx.doi.org/10.1080/23808985.1982.11678497
http://dx.doi.org/10.1080/10615808808248222
http://dx.doi.org/10.1080/01463379009369749
http://dx.doi.org/10.1016/s0094-730x(01)00097-3
http://dx.doi.org/10.30659/e.5.1.14-31
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

Macintyre P, NoelsK, Clément R. Biasesin self-ratings of second language proficiency: the role of language anxiety. Lang
Learn 1997;47(2):265-287. [doi: 10.1111/0023-8333.81997008]

TamaraS, Setiyadi A, Nainggolan F. Therole of self-perceived communi cation competence, communication apprehension,
and motivation towardswillingnessto communicate of the second year science class students of SMAN 9 Bandar Lampung.
UnilaJ Engl Teach 2017;6(4):1 [FREE Full text] [doi: 10.1080/17513057.2013.769615]

Chinese online hospital embraces new opportunities: the market of online medical platform will exceed 50 billion RMB
and people aged between 18 to 24 will be the main consumers. China Industrial Information. 2020 Jun 15. URL: https:/
Iwww.chyxx.com/industry/202006/873996.html [accessed 2021-01-30]

AyresJ, Colby - Rotell N, Wadleigh PM, Hopf T. Measuring patients' communication apprehension about interacting with
physicians: instrument development. Commun Res Rep 1996 Mar;13(1):86-93. [doi: 10.1080/08824099609362074]
Wright KB, Frey L, Sopory P. Willingness to communicate about health as an underlying trait of patient self-advocacy:
the development of the willingnessto communicate about health (WTCH) measure. Commun Stud 2007 Feb 16;58(1):35-51.
[doi: 10.1080/10510970601168673]

McCroskey JC. Reliability and validity of the willingness to communicate scale. Commun Q 1992 Jan;40(1):16-25. [doi:
10.1080/01463379209369817]

Fornell C, Larcker DF. Evaluating structural equation models with unobservable variables and measurement error. JMarket
Res 2018 Nov 28;18(1):39-50. [doi: 10.1177/002224378101800104]

Hayes AF. PROCESS: a versatile computational tool for observed variable mediation, moderation, and conditional process
modeling. 2012. URL: http://www.af hayes.com/public/process2012.pdf [accessed 2021-04-02]

Donovan LA, Maclntyre PD. Age and sex differences in willingness to communicate, communication apprehension, and
self-perceived competence. Commun Res Rep 2004 Sep;21(4):420-427. [doi: 10.1080/08824090409360006]

Teven JJ, Richmond VP, McCroskey JC, McCroskey LL. Updating relationships between communication traits and
communication competence. Commun Res Rep 2010 Aug 04;27(3):263-270. [doi: 10.1080/08824096.2010.496331]
Croucher SM. Communi cation apprehension, self-perceived communi cation competence, and willingnessto communicate:
aFrench analysis. JInt Intercult Commun 2013 Nov;6(4):298-316. [doi: 10.1080/17513057.2013.769615]

Baker SC, Watson BM. How patients perceive their doctors' communication. JLang Soc Psychol 2015 May 18;34(6):621-639.
[doi: 10.1177/0261927x15587015]

Allen R, Brown KL. Developing Communication Competence in Children: A Report of the Speech Communication
Association'sNational Project on Speech Communi cation Competencies. Falls Church: Speech Communication Association;
1976.

RiceL, Markey PM. Therole of extraversion and neuroticism in influencing anxiety following computer-mediated
interactions. Pers Indiv Diff 2009 Jan;46(1):35-39. [doi: 10.1016/j.paid.2008.08.022]

Abbreviations

AVE: average variance extracted

CA: communication apprehension

CMC: computer-mediated communication

CR: construct reliability

PSP: perceived social presence

RMB: renminbi

SPCC: self-perceived communication competence
WTC: willingnessto communicate

WTCH: willingness to communicate about health

Edited by A Mavragani; submitted 06.07.21; peer-reviewed by X Lu, S Atanasova; comments to author 18.08.21; revised version
received 30.10.21; accepted 14.04.22; published 11.05.22

Please cite as:

Chen L, Zhang D, Hou M

The Influence of Perceived Social Presence on the W Ilingness to Communicate in Mobile Medical Consultations: Experimental Sudy
J Med Internet Res 2022;24(5):€31797

URL: https.//www.jmir.org/2022/5/e31797

doi: 10.2196/31797

PMID:

https://www.jmir.org/2022/5/€31797 JMed Internet Res 2022 | vol. 24 | iss. 5 | 31797 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1111/0023-8333.81997008
https://media.neliti.com/media/publications/193691-EN-the-role-of-self-perceived-communication.pdf
http://dx.doi.org/10.1080/17513057.2013.769615
https://www.chyxx.com/industry/202006/873996.html
https://www.chyxx.com/industry/202006/873996.html
http://dx.doi.org/10.1080/08824099609362074
http://dx.doi.org/10.1080/10510970601168673
http://dx.doi.org/10.1080/01463379209369817
http://dx.doi.org/10.1177/002224378101800104
http://www.afhayes.com/public/process2012.pdf
http://dx.doi.org/10.1080/08824090409360006
http://dx.doi.org/10.1080/08824096.2010.496331
http://dx.doi.org/10.1080/17513057.2013.769615
http://dx.doi.org/10.1177/0261927x15587015
http://dx.doi.org/10.1016/j.paid.2008.08.022
https://www.jmir.org/2022/5/e31797
http://dx.doi.org/10.2196/31797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chenetd

©Lijuan Chen, Danyang Zhang, Mutian Hou. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 11.05.2022. Thisisan 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, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

https://www.jmir.org/2022/5/€31797 JMed Internet Res 2022 | vol. 24 | iss. 5 | €31797 | p. 17

(page number not for citation purposes)


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

