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Abstract

Background: eHealth literacy is significantly associated with patients’online information behavior, physician-patient relationship,
patient adherence, and health outcomes. As an important product of the internet, online health communities (OHCs) can help
redistribute idle medical resources, increase medical resource utilization, and improve patient adherence. However, studies on
eHealth literacy in OHCs are limited. Therefore, this study examined patients’eHealth literacy regarding health information–seeking
behavior and physician-patient communication in OHCs.

Objective: This study aimed to investigate the association between eHealth literacy in OHCs and patient adherence by employing
social cognitive theory.

Methods: This was an empirical study, in which a research model consisting of 1 independent variable (patients’ eHealth
literacy), 3 mediators (physician-patient communication in OHCs, patient health information–seeking behavior in OHCs, and
patients’ perceived quality of health information in OHCs), 1 dependent variable (patient adherence), and 4 control variables
(age, gender, living area, and education level) was established to examine the associations. Multi-item scales were used to measure
variables. An anonymous online survey involving 560 participants was conducted through Chinese OHCs in July 2018 to collect
data. Partial least squares and structural equation modeling were adopted to analyze data and test hypotheses.

Results: The survey response rate was 79.6% (446/560). The reliability, convergent validity, and discriminant validity were
acceptable. Age, gender, living area, and education level were positively associated with patient adherence, and gender was
positively associated with physician-patient communication and patients’ perceived quality of internet health information in
OHCs. Patients’ eHealth literacy was positively associated with patient adherence through the mediations of physician-patient
communication, internet health information–seeking behavior, and perceived quality of internet health information in OHCs.

Conclusions: Results indicate that physician-patient communication, internet health information–seeking behavior, and the
perceived quality of internet health information are significantly associated with improving patient adherence via a guiding of
eHealth literacy in OHCs. These findings suggest that physicians can understand and guide their patients’ eHealth literacy to
improve treatment efficiency; OHCs’operators should this strengthen the management of information quality, develop user-friendly
features, and minimize the gap between the actual and perceived information quality.
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Introduction

Background
Health literacy is defined as “the degree to which an individual
has the capacity to obtain, communicate, process, and understand
basic health information and services to make appropriate health
decisions,” [1] but individual’s skill to obtain and use health
information needs to be redefined with the development of
medical internet services [2]. Accordingly, eHealth literacy has
emerged [3], which is defined by Norman and Skinner [4] as
individuals’ ability to “seek, find, understand, and appraise
health information from electronic sources and apply the
knowledge gained to addressing or solving a health problem.”
eHealth literacy is related to health literacy, and both of them
involve the skills of seeking, appraising, and applying health
information [5]. Gilstad [6] added the communication of health
information into the definition of eHealth literacy, while Neter
and Brainin [5] and Paige et al [7] suggested that eHealth
literacy is associated with health-related behaviors,
communication skills with physicians, self-management, and
health outcomes.

In recent years, online health communities (OHCs) have
provided the public with new platforms to obtain health
information, share medical experiences, and communicate with
physicians. OHCs can help redistribute idle medical resources,
improve medical resource utilization, and enhance the
physician-patient relationship [8-10]. Patients’ eHealth literacy
in OHCs has become an important topic to be studied. Previous
studies show that patients with adequate eHealth literacy have
a higher level of ability to seek internet health information and
are more likely to obtain reliable and high-quality health
information online than are patients with inadequate eHealth
literacy [11,12]. In addition, a high level of eHealth literacy can
enable patients to communicate with physicians and improve
communication efficiency [11,13].

Physician-patient communication and health
information–seeking behavior in OHCs are related to patient
adherence, which is defined as “the extent to which a person’s
behavior (in terms of taking medications, following diets, or
executing lifestyle changes) coincides with medical or health
advice” [14-16]. Given that physicians cannot constantly
participate in patients’daily life, the ability of self-management
and self-monitoring is important for patients to maintain a
healthy lifestyle. Treatments, medical regimens, and therapies
are more likely to be effective if patients take medication in
accordance with prescriptions and physicians’ advice [17].
Therefore, we speculate that patients’ eHealth literacy is likely
to be associated with their adherence. Previous studies have
focused on the relationship between health literacy and patient
adherence or between OHCs and patient adherence [18,19].
However, studies on the association between eHealth literacy
in OHCs and patient adherence are limited because of the short
development time of medical internet services, OHCs, and
eHealth literacy. Given the low level of medical resource
utilization, uneven medical resource distribution, and serious
hospital congestion in China, this study aims to identify the
association between patients’ eHealth literacy in OHCs and

patient adherence through empirical study and by considering
physician-patient communication, internet health
information–seeking behavior, and the perceived quality of
internet health information as mediators. We hope we can
propose productive ideas for improving patient adherence that
can ultimately alleviate these aforementioned problems. This
study can enrich the theoretical study of OHCs, eHealth literacy,
and patient adherence, and may have practical implications for
managing OHCs and improving patient adherence through
eHealth literacy in OHCs.

Patient Adherence
Patient adherence plays a vital role in health management and
health care, especially for patients with chronic diseases [20].
Horwitz et al [20] proved that patient adherence is positively
associated with health outcomes and that patients who adhere
strictly to medical regimens and physicians’ suggestions are
relatively healthier than those who do not. Previous studies have
confirmed that low adherence may lead to serious consequences
for patients, the economy, and society. For patients with low
adherence, diseases may be less likely to be controlled or cured,
thereby increasing the morbidity and mortality [21]. For the
economy, if patients do not adhere to medical regimens or
physicians’ advice, therapies cannot achieve the intended
outcomes, which may waste medical resources [22,23]. In terms
of social effect, the unbalanced medical resource allocation may
be serious. For example, medical resources may be wasted in
some hospitals in economically developed regions, while
hospitals in some regions may lack sufficient resources.
Moreover, some genuinely beneficial drugs may be mistaken
as useless and then be discontinued because patients do not take
medications in accordance with prescriptions [23].

Given that patient adherence is a dynamic parameter [24],
patient adherence can be enhanced to improve patients’
outcomes, increase the utilization of medical resources, advance
the clinical testing of drugs, and promote the stable development
of society.

Online Health Communities
This study mainly discusses the OHCs in which patients and
physicians participate. Patients are increasingly using OHCs to
seek health information and communicate with physicians about
medical and emotional support because of certain benefits
brought by OHCs [25,26]. First, patients can ask questions and
communicate with physicians by creating posts and sending
online messages anytime and anywhere without visiting
hospitals [27]. Moreover, users can conveniently access OHCs’
corresponding apps using smartphones. Second, patients’
privacy can be protected as meeting face-to-face is unnecessary,
and OHCs generally allow patients to ask questions
anonymously [28]. Third, OHCs can help alleviate hospital
congestion and integrate idle medical resources [9,10,15].
Specifically, patients can diagnose a few basic and simple
symptoms by themselves based on the support from OHCs and
do not need to visit hospitals frequently or wait extensively. In
turn, physicians can spend their time communicating with
patients in OHCs if there are only a few patients present in
hospitals. In this way, medical resource utilization can be
improved.
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However, several drawbacks of OHCs must be considered. The
observation of patients’ breath, sound, and facial expressions
is important for physicians in diagnosing illness accurately [29],
which is difficult to achieve though OHCs. In this type of
situation, physicians may misunderstand patients’ conditions
and provide inaccurate advice, which may decrease patients’
satisfaction. In addition, some patients may worry that they
cannot receive answers from actual physicians. Given OHCs’
advantages and persistent development, studies on OHCs should
be conducted to decrease or avoid these shortcomings.

eHealth Literacy
eHealth literacy is nested in the context of a digital environment.
Based on Norman and Skinner [4], Gilstad [6] extended the
definition of eHealth literacy to include an individual’s skill in
identifying, defining, and solving a health problem by
communicating, seeking, understanding, appraising, and
applying health information and digital technologies under a
given cultural, social, and situational background [30]. Paige
et al [31] further proposed a transactional model to update the
definition of eHealth literacy to include a patient’s skill in
interacting with the external environment and in counteracting
the negative effects of environmental factors. eHealth literacy
is a central skill [31] and is significantly associated with
health-related behavior [11,32], self-management skills, patients’
health-related decision-making, and health outcomes [33,34].
For example, adequate eHealth literacy can help patients
understand their conditions accurately, obtain health-related
information and knowledge, and improve the ability to
self-manage their health and communicate with physicians [11].
In addition, eHealth literacy is associated with health
responsibility, self-actualization, and the relationship between
patients and health care providers [35].

Previous studies have verified that patients with a high level of
eHealth literacy are good at seeking, selecting, and assessing
health information from many sources using additional search
strategies [5,32], whereas patients with limited eHealth literacy
may find the use of online health-related resources difficult.
Freemann et al [36] asserted that eHealth literacy plays an
important role in adolescents’ daily life. Mitsutake et al [32]
found that eHealth literacy can promote individuals’ health
behaviors, such as physical exercise and balanced nutrition.
Bodie and Dutta [37] suggested that eHealth literacy can help
develop patients’ ability to solve specific health problems by
themselves using information obtained from the internet, thereby
possibly encouraging patients’ health behavior. In this study,
we focused on patients’ eHealth literacy in OHCs. Specifically,
we concentrated on patient behavior in seeking, obtaining,
understanding, and evaluating health-related information in
OHCs and the association between eHealth literacy and patient
adherence.

Internet Health Information
In terms of content, health information can be divided into 2
categories: health care information and healthy lifestyle
information [5,38,39]. The internet has become the main source
for individuals to seek health information [40], and various
institutions, such as governments, medical institutions, and
business corporations, have established health-related websites

to provide information-seeking platforms for the public [41].
According to Wilson [42], combined with the context of the
internet, internet health information behavior can be categorized
as internet health information–seeking behavior, internet health
information use behavior, online communication behavior, and
passive receiving of internet health information behavior.
According to Neter et al [43], individual’s online behaviors in
the context of Web 1.0 are mainly consumption activities, such
as reading others’ experiences, watching videos, and sending
or receiving emails, while behaviors in the context of Web 2.0
are mainly production activities, such as rating physicians and
hospitals, communicating with others, and sharing their
experiences. The aim of individual’s use of OHCs is obtaining
health information, which indicates that this behavior is active.
This study intends to identify the association between eHealth
literacy in OHCs and patient adherence. eHealth literacy requires
the skill of seeking health information from digital sources.
However, having a capacity to seek information online does
not mean that the individual would like to perform health
information–seeking behavior. Rather, eHealth literacy may be
associated with an individual’s internet health
information–seeking behavior. Therefore, we mainly focused
on the internet health information–seeking behavior and online
communication behavior in OHCs, which includes Web 1.0 and
Web 2.0 health-related activities.

Given the zero gatekeeping and zero-cost publishing of the
internet, information can be published and spread quickly and
in timely fashion [44], and patients can obtain health information
conveniently through the internet, which may help improve
their ability in health-related problem-solving [45]. However,
in consideration of the universal accessibility of the internet,
internet health information has several shortcomings, such as
the quality of information [46]. For one, each person is allowed
to publish health information online regardless of its correctness,
as, for example, most websites in China lack a strict review
mechanism for health information. For another, individuals may
have inadequate eHealth literacy to appraise the quality of health
information or select reliable facts [5]. With limited eHealth
literacy, individuals are unable to accurately appraise health
information and may at times regard actual high-quality
information as low quality or regard actual low-quality
information as high quality. For example, a person who does
not have adequate eHealth literacy may not be able to find
reliable health information from online sources, but sometimes
he or she may consider the information obtained from an official
health portal as high quality. Therefore, patients’ eHealth
literacy may be associated with their perceived quality of
internet health information, and thus this study concentrated on
patients’ perception of internet health information quality in
OHCs.

Physician-Patient Communication
Originally, the communication between physicians and patients
could only occur in hospitals. A new form of physician-patient
communication has emerged with the internet, and OHCs serve
as important platforms. Because of the advantages of OHCs,
patients are willing to communicate with physicians online
before or after visiting hospitals [25,47], which is beneficial for
improving the efficiency of offline treatments and saving time.
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Patients can initially assess their conditions through
communication with physicians in OHCs before visiting
hospitals, which may help them select the relevant health care
department and minimize unnecessary checks [48]. In addition,
communicating with physicians in advance can help patients
gain information of physicians and decrease the uncertainty in
offline treatments [10].

The internet can provide more opportunities to communicate
[49]. It is better to practice individuals’ communication skills
through online channels than on offline channels. Therefore,
online communication may be more effective than offline
communication. To specify, without a face-to-face meeting,
patients and physicians do not need to answer immediately.
Therefore, they have adequate time to reconsider their responses,
and patients’ sense of unfamiliarity and nervousness can be
reduced. In addition, conflicts between physicians and patients
may be avoided in OHCs, thereby improving communication
efficiency and quality and promoting patients’ satisfaction with
physicians [45].

Model and Hypotheses
Human behavior can be associated with social information
obtained from their environment [50]. Specifically, individuals

can obtain information from their social environment when they
lack knowledge, which may influence their opinions, beliefs,
and behavior [51]. In the context of this study, patients actively
obtain health information from OHCs by communicating with
physicians and searching for information to satisfy their demand
for health information and to improve their self-efficacy, which
may be associated with patient health-related behavior.
According to the review by Neter and Brainin [5], eHealth
literacy is associated with individuals’ health behaviors.
Therefore, we established a research model (Figure 1), which
involves 1 independent variable, 3 mediators, and 1 dependent
variable to identify the association between eHealth literacy in
OHCs and patient adherence through the mediations of
physician-patient communication, patient health
information–seeking behavior, and patients’ perceived quality
of health information by employing social cognitive theory.
Social cognitive theory can be used to predict health-related
behaviors [52,53]. Self-efficacy is a critical factor in social
cognitive theory [54], and it can influence an individual’s way
of thinking, thereby self-regulating motivations of behavior.
Specifically, a high level of self-efficacy can encourage
individuals to change their behavior, while a low level of
self-efficacy may make individuals feel frustrated and refuse
to change.

Figure 1. Research model. OHC: online health community.

Communication is an important skill related to eHealth literacy
[5,6], and patients’communication behaviors may be associated
with individuals’eHealth literacy. Patients with limited eHealth
literacy may not have favorable information communication
skills and may not be able discuss their illnesses and conditions
with physicians clearly [55]. The lack of eHealth literacy may
decrease patients’ self-efficacy in communication with
physicians in OHCs. According to social cognitive theory [54],
patients’ intention to communicate with physicians may be
reduced and they may not want to communicate with physicians
through OHCs. We thus assumed that eHealth literacy is
associated with communication between physicians and patients
in OHCs and proposed the following hypothesis: H1: Patients’
eHealth literacy is positively associated with physician-patient
communication in OHCs.

Seeking health information is another way for patients to obtain
health information in OHCs, and it may be associated with
eHealth literacy. First, patients with limited eHealth literacy

may not be familiar with OHCs. Even if these patients realize
the existence of OHCs, they may not be aware that health
information can be searched for through these portals [56].
Second, patients with low eHealth literacy may not be good at
evaluating the quality of information obtained from OHCs [12],
which may decrease patients’ intention to seek health
information online. Furthermore, patients with inadequate
eHealth literacy may find it difficult to obtain high-quality health
information. Third, inadequate eHealth literacy makes patients
lack adequate confidence in seeking suitable health information
in OHCs [11]. Accordingly, under the guidance of social
cognitive theory [54], patients with limited eHealth literacy may
have low a level of self-efficacy in seeking health information
through OHCs, which may inhibit their information-seeking
behavior in OHCs. We thus proposed the following hypotheses:
H2: Patients’ eHealth literacy is positively associated with
patients’ internet health information–seeking behavior in OHCs;
H3: Patients’ eHealth literacy is positively associated with
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patients’ perceived quality of internet health information in
OHCs.

Patients’ attitudes and behaviors can be associated with health
information obtained from OHCs [50]. Therefore, we assume
that, as two ways for patients to obtain health information in
OHCs, communicating with physicians and seeking health
information are associated with patient adherence. The
physician-patient relationship can be enhanced through effective
communication, which may promote information processing
and decision-making [57,58]. Therefore, patients are likely to
perceive high-quality health information and consider their
physicians to be professional [59], ultimately improving their
self-efficacy. A high level of self-efficacy can encourage patients
to adopt health-related behavior [54], such as adherence with
physicians’ advice. Indeed, Roberts et al [60] confirmed that
communication between patients and physicians can improve
patient adherence. In terms of health information–seeking in
OHCs, generally, the information obtained by patients in OHCs
is often basic health-related knowledge, such as medical
terminologies and diagnoses, which has been already grasped
by physicians [47]. When patients are aware of that fact, they
are more likely to trust in their physicians’ professional
competence. Thus, patients may be increasingly willing to
follow the regimens and advice given by physicians. These
considerations produce the following hypotheses: H4:
Physician-patient communication in OHCs is positively
associated with patient adherence; H5: Patients’ internet health
information–seeking behavior in OHCs is positively associated
with patient adherence; H6: Patients’ perception of internet
health information quality is positively associated with patient
adherence.

In addition, control variables (age, gender, living area, and
education level) were included in this research model to examine
and adjust the effects of demographic factors on the research
model.

Methods

Instrument Development
The survey instrument (see Multimedia Appendix 1) was
developed on the basis of scales validated by previous studies.
Specifically, eHealth literacy was measured using a 10-item
scale consisting of 8 main items adopted from Norman and
Skinner [61] and 2 supplementary items adopted from Park and
Lee [62]. Physician-patient communication was measured using
a 14-item scale adopted from Makoul et al [63]. A 4-item health
information–seeking scale reflects the means by which people
search and apply health information actively and passively [64].
Laugesen et al [47] adopted a 16-item scale to measure the
perceived quality of internet health information and a 5-item
scale to measure patient adherence.

We conducted a formal investigation of Chinese individuals
who had communicated with physicians and sought health
information in Chinese OHCs. Therefore, the questionnaire was
translated into Chinese. The translation process was divided

into 3 stages [65,66]. First, 3 native Chinese speakers who had
at least a master’s degree in English and were skilled in scientific
research translation were recruited to translate the instrument
into Chinese. Second, we conducted a pretest to acquire advice
for improving the comprehensibility, conciseness, readability,
and cross-cultural adaptation of the instrument. Third, we
recruited English professionals to translate the Chinese
questionnaire back to English and to compare the final English
version with the original English version to guarantee the
conceptual consistency between the 2 versions.

Data Analysis
Our participants were those who had obtained health information
by communicating with physicians and seeking health
information in OHCs within the previous month. Thus, they
could recall relevant experiences. The formal survey was
anonymously conducted through several Chinese OHCs in July
2018, and we guaranteed that the privacy of participants would
be strictly protected.

As a comprehensive and nonparametric structural equation
modelling (SEM) approach, partial least squares (PLS)-SEM
is effective in analyzing complex models, providing robust
model estimations, and evaluating the quality of predicting
results [67-69], especially in the case of complex models or
small sample sizes. In addition, PLS-SEM can be used to
conduct mediation analysis [68]. Therefore, this study used
PLS-SEM to test hypotheses and analyze the research model
[47,68] and adopted SmartPLS software version 3.2.8 to analyze
data. First, we re-evaluated the reliability and validity of scales
since the research context and participants in this study were
different from previous works. Specifically, we calculated
Cronbach α to assess the reliability and adopted confirmatory
factor analysis to assess the convergent validity and discriminant
validity. Second, we calculated the magnitude and significance
of path coefficients to examine the effects of control variables
and test hypotheses, and used multivariate coefficient of

determination (R2) to calculate Cohen ƒ2 and used goodness of
fit (GoF) to analyze the effect sizes of the research model and
the fit between the research model and observed data [70]. Third,
we further examined the mediations of physician-patient
communication, patient health information–seeking behavior,
and the perceived quality of health information using the
bootstrapping method (n=5000; 95% CI).

Results

We sent the questionnaire to 560 participants and received 446
responses, 381 of which were valid. Accordingly, the response
rate was 79.6% (446/560), and the validity rate was 85.4%
(381/446). As shown in Table 1, 58.3% (222/381) of the
participants were 20 to 40 years old, 53% (202/381) were
female, and 51.4% (196/381) had at least a bachelor’s degree,
all which accounted for more than half of the sample. Given
that the participants were OHC users who tended to be young,
female, and highly educated, our sample could be considered
representative [71,72].
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Table 1. Sample demographics (N=381).

Value, n (%)Demographic characteristics

Age (years)

18 (4.7)<20

107 (28.1)20-29

115 (30.2)30-39

89 (23.4)40-49

48 (12.6)50-59

4 (1.0)60 and above

Gender

179 (47.0)Male

202 (53.0)Female

Living area

212 (55.6)Urban

169 (44.4)Rural

Education

19 (5.0)Junior middle school and below

50 (13.1)High school

116 (30.4)Junior college

144 (37.8)Bachelor’s degree

41 (10.8%)Master’s degree

11 (2.9%)PhD

The Cronbach α of eHealth literacy, physician-patient
communication, internet health information–seeking behavior,
perceived quality of internet health information, and patient
adherence were .849, .898, .709, .905, and .771, respectively.
Therefore, the reliability of the scales was acceptable [73]. The
Kaiser-Meyer-Olkin value was .964, so the collected data could
be used to conduct factor analysis [74]. This study adopted the
composite reliability and the average variance extracted (AVE)

to evaluate the validity of scales. As shown in Table 2, for each
construct, the composite reliability was above 0.700 and the
AVE was above 0.500, indicating an acceptable convergent
validity [75]. Table 3 shows the correlations between constructs,
and the discriminant validity was acceptable because the square
root of AVE was greater than the correlations between other
constructs and themselves [75].

Table 2. Composite reliability and average variance extracted.

Sqrtc AVEAVEbCRaConstruct

0.7230.5220.916eHealth literacy

0.7170.5140.937Physician-patient communication in OHCsd

0.7460.5560.834Internet health information–seeking behavior in OHCs

0.7120.5060.943Perceived quality of internet health information in OHCs

0.7230.5230.845Patient adherence

aCR: composite reliability.
bAVE: average variance extracted.
cSqrt: square root.
dOHC: online health community.
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Table 3. Correlations between constructs.

PAePQIHIdIHISBcPPCbEHLaConstruct

————f1.000EHL

———1.0000.674PPC

——1.0000.6900.632IHISB

—1.0000.6810.6810.665PQIHI

1.0000.6500.6690.6920.673PA

aEHL: eHealth literacy.
bPPC: physician-patient communication.
cIHISB: internet health information–seeking behavior.
dPQIHI: perceived quality of internet health information.
ePA: patient adherence.
fNot applicable.

In terms of the effects of demographic factors, results indicated
that 4 control variables (age, gender, living area, and education
level) were positively associated with patient adherence, and
gender was positively associated with physician-patient
communication and patients’perceived quality of internet health
information in OHCs. Specifically, older patients were more
willing to take medication and maintain a healthy lifestyle in
accordance with medical regimens and physicians’ advice than
were younger patients; female patients were more likely to
communicate with physicians through OHCs, perceive a higher
quality of information, and be more willing to adhere to
treatments and physicians than were male patients; patients who

lived in rural areas were more compliant with physicians than
those who lived in urban areas; highly educated patients were
more willing to adhere to physicians than were patients with a
low level of education. However, all path coefficients of
relationships related to control variables were nearly zero,
indicating weak effects. The multivariate coefficient of

determination (R2) was used to calculate Cohen ƒ2 to further
evaluate the size of the control variables’ effects [76] as listed
in Table 4. We confirmed that the effect sizes of the control
variables were so small that they could be considered
insignificant.

Table 4. Multivariate coefficient of determination (R2) results.

Control variable effectsR 2Variables

Effectsƒ b∆R2aOutIn

Physician-patient communication

Insignificant0.0070.0020.7200.722Control variables

Large2.0840.6730.0040.677eHealth literacy

Internet health information–seeking behavior

Insignificant0.0060.0030.5340.537Control variables

Large1.1530.5340.0030.537eHealth literacy

Perceived quality of internet health information

Insignificant0.0030.0010.6760.677Control variables

Large2.0900.6750.0020.677eHealth literacy

Patient adherence

Insignificant0.0100.0040.6130.617Control variables

Small0.1200.0460.5710.617Physician-patient communication

Small0.0230.0090.6080.617Internet health information–seeking behavior

Small0.0340.0130.6040.617Perceived quality of internet health information

a∆R2: R2
In – R2

Out.
bƒ2: Cohen ƒ2.

GoF was used to evaluate the fit between the research model
and observed data [70,77] and was calculated as follows:

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 7https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


In this study, the GoF value was 0.578, which indicated that the
fit between the data and the research model was good [78].

The magnitude and significance of path coefficients revealed
that all 6 hypotheses were supported (Table 5). In particular,
eHealth literacy was positively associated with physician-patient
communication, internet health information–seeking behavior,
and perceived quality of internet health information in OHCs.
Physician-patient communication, internet health
information–seeking behavior, and perceived quality of internet

health information in OHCs were positively associated with
patient adherence. We further analyzed the effect sizes of the
independent variable and mediators, the results of which are
presented in Table 4. We found that the effects of
physician-patient communication, internet health
information–seeking behavior, and the perceived quality of
internet health information in OHCs on patient adherence were
weak with small effect sizes, while the effects of eHealth literacy
on physician-patient communication, internet health
information–seeking behavior, and the perceived quality of
internet health information in OHCs were strong with large
effect sizes.

Table 5. Results of hypothesis testing.

P valuetPath coefficientHypothesis

<.00146.4840.849H1: Patients’ eHealth literacy is positively associated with physician-patient communication in OHCs.

<.00126.4790.732H2: Patients’ eHealth literacy is positively associated with patients’ internet health information–seeking
behavior in OHCs.

<.00133.2270.822H3: Patients’ eHealth literacy is positively associated with patients’ perceived quality of internet health
information in OHCs.

<.0014.4230.429H4: Physician-patient communication in OHCs is positively associated with patient adherence.

0.022.4080.156H5: Patients’ internet health information–seeking behavior in OHCs is positively associated with patient
adherence.

0.0042.9180.247H6: Patients’perception of internet health information quality is positively associated with patient adherence.

According to Baron and Kenny [79], we adopted a bootstrapping
method (n=5000, 95% CI) to further examine the mediations.
The results of a, b, c, and c’ are shown in Table 6, and the CIs
(bias corrected) of a and b are shown in Table 7. Under the
guidance of Wen and Ye [80], we could conclude that

physician-patient communication and patient internet health
information–seeking behavior in OHCs played partially
mediating roles between eHealth literacy and patient adherence,
and the mediating effect accounted for 30.07% and 13.25% of
the total effect, respectively.

Table 6. Parameters of mediating effects.

c’ (P)c (P)b (P)a (P)YXM

0.271 (.001)0.747 (<.001)0.291 (.005)0.849(<0.001)PAcEHLbPPCa

0.271 (.001)0.747 (<.001)0.135 (.03)0.733(<0.001)PAEHLIHISBd

0.271 (.001)0.747 (<.001)0.157 (.06)0.823(<0.001)PAEHLPQIHIe

aPPC: physician-patient communication.
bEHL: eHealth literacy.
cPA: patient adherence.
dIHISB: internet health information–seeking behavior.
ePQIHI: perceived quality of internet health information.
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Table 7. Confidence intervals (bias corrected).

CIs (bias corrected) of bCIs (bias corrected) of aYXM

97.5%2.5%97.5%2.5%

0.4900.0820.8800.805PAcEHLbPPCa

0.2600.0130.7760.668PAEHLIHISBd

0.313–0.0050.8630.770PAEHLPQIHIe

aPPC: physician-patient communication.
bEHL: eHealth literacy.
cPA: patient adherence.
dIHISB: internet health information–seeking behavior.
ePQIHI: perceived quality of internet health information.

Discussion

Principal Results
This study explored the association between patients’ eHealth
literacy in OHCs and their adherence to treatment regimens and
physicians’ suggestions, and it has theoretical contributions and
practical implications for studies on OHCs, eHealth literacy,
and patient adherence. We constructed a research model which
clarified that patients’ eHealth literacy in OHCs can help
improve their adherence by guiding their communication
behavior with physicians, strengthening their health
information–seeking behavior, and increasing their perceived
quality of information in OHCs. This study enriches the
theoretical research on OHCs, eHealth literacy, and patient
adherence, and reduces the deficit in research related to
improving patient adherence by strengthening patients’ eHealth
literacy in OHCs in the Chinese context. In addition, this study
adopted social cognitive theory in developing the research model
for examining the relationship between eHealth literacy in OHCs
and patient adherence, which enriches the application of social
cognitive theory in the field of health behavioral psychology.

In terms of practical implications, our findings suggest that
physician-patient communication, internet health
information–seeking behavior, and patients’ perceived quality
of internet health information are perspectives from which
patient adherence can be enhanced by developing patients’
eHealth literacy in OHCs. First, among the 4 mediators, patients’
eHealth literacy was the strongest associated with
physician-patient communication in OHCs, and
physician-patient communication had the strongest association
with patient adherence. Physician-patient communication plays
a significant mediating role between eHealth literacy in OHCs
and patient adherence, which suggests that physicians can
encourage patients to communicate with them through OHCs
in addition to offline treatments. OHCs can adopt some
incentives to improve the possibility of patients’ participation
in communication with physicians.

Second, in OHCs, the association between patients’ eHealth
literacy and their perceived quality of internet health information
was slightly weaker than that between eHealth literacy and
physician-patient communication, but the effect size remained
large. eHealth literacy can improve patients’ ability to appraise

information quality accurately, ultimately encouraging them to
adhere to physicians and the recommended treatments. This
finding suggests that physicians and OHCs should focus not
only on the actual information quality but also the perceived
information quality. Evidence from Silver [81] reveals that some
patients prefer to trust online sources rather than health care
providers, but the limited level of eHealth literacy may make
the treatment difficult. Previous studies suggest that eHealth
literacy can be enhanced by considering several factors, such
as education, computer skills, physical exercise [82], and
medical experiences [81]. Therefore, physicians should aim to
understand the level of patients’ eHealth literacy and their
perception of quality during the communication process so as
to better understand the possibility and extent of patients
obtaining unsuitable health information. Physicians can then
help patients improve the efficiency of treatment. OHCs should
be developed to be convenient and easy to use, and to provide
detailed guidelines that can aid patients’ usage. This may bring
benefits to improving patients’ eHealth literacy and their
perception of information quality in OHCs. In addition, to
further improve OHCs, operators of OHCs should strengthen
the management of information quality and acquire patients’
feedback on the perceived quality of health information. Third,
eHealth literacy is associated with patient adherence through
the mediation of internet health information–seeking behavior
although the associations between eHealth literacy and internet
health information–seeking behavior and between internet health
information–seeking behavior and patient adherence were
relatively weaker compared with the other 2 mediators. Schulz
et al [12] found that patients with adequate eHealth literacy are
more willing to seek health information online than those with
inadequate eHealth literacy. The positive association between
patients’ health information–seeking behavior and patient
adherence is supported by Zhang et al [14]. However, some
patients with limited eHealth literacy find it difficult to use or
find suitable and reliable information through OHCs [56],
thereby decreasing their intention to seek health information
through OHCs. Given the advantages of OHCs, physicians can
discuss the benefits and drawbacks of seeking information online
with patients and encourage patients to obtain information by
themselves. In addition, when patients find that their physicians
have grasped the health information that the patients had
themselves already acquired, they will consider their physicians
to be professional and thus be more willing to adhere to their
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advice. Although patients may be unwilling to seek heath
information online, they can perceive that their physicians are
sincere and indeed concerned about them. Accordingly,
discussion between physicians and patients is beneficial for
strengthening patients’ trust in their physicians and improving
the efficiency of treatment. Moreover, some medical
professionals (eg, nurses) can actively discuss with patients the
information obtained by patients through OHCs, thus possibly
promoting patients’ additional use. Furthermore, the popularity
of OHCs can be improved to increase the possibility of patients
seeking health information through OHCs.

Limitations
This study has several limitations and future directions. First,
other mediators can be examined in future studies in addition
to physician-patient communication, internet health
information–seeking behavior, and perceived quality of internet
health information. Second, the sample was a fairly specific
one, and the results therefore cannot be generalized to a general
or global context. To make these results more universal, further
surveys in other countries could be conducted by comparing
the similarities and differences between China and these
countries. Third, our sampling did not capture the characteristics
of the Chinese population because of the limitation of the
research conditions, and the inclusion of Chinese census data
can be considered in future studies. Fourth, in the research
model, the 2 mediators, eHealth literacy and health
information–seeking behaviour, may overlap. eHealth literacy
includes the skill of seeking health information through OHCs,

and eHealth literacy and health information–seeking behavior
in OHCs may be related to each other. Fifth, the observed data
were self-reported data, and we did not track the participants’
use of the internet. Sixth, we conducted the cross-sectional
questionnaire investigation only once, so we failed to capture
the dynamic changes in participants’attitudes toward variables.
Finally, the adherence measure we used has no recorded
previous use. These issues can be addressed in future studies.

Conclusions
This study aimed to identify the association between patients’
eHealth literacy in OHCs and patient adherence. The results
revealed that eHealth literacy in OHCs is positively associated
with patient adherence through the mediations of
physician-patient communication, patient internet health
information–seeking behavior, and the perceived quality of
internet health information in OHCs. All 3 mediators are crucial
for improving patient adherence. These findings suggest the
following: physicians should encourage patients to seek health
information and communicate with them through OHCs,
understand the level of patients’ eHealth literacy and their
perception of information quality, and help patients during the
treatment to compensate for the lack of eHealth literacy; OHC
operators should strengthen the management of information
quality, make OHCs user friendly by providing detailed
guidelines, and increase their popularity; OHC operators should
improve the reliability of high-quality information provided to
patients to decrease the gap between the actual and the perceived
quality of health information.

Acknowledgments
This work was supported by the National Natural Science Foundation of China (grant #62173025).

Authors' Contributions
XL conceived and designed the study, developed the research model, designed the questionnaire, conducted data collection and
analysis, and drafted and modified the manuscript. RT drafted and modified the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Measurement instruments.
[DOC File , 122 KB-Multimedia Appendix 1]

References

1. Ratzan SC, Parker RM. Introduction. In: Selden CR, Zorn M, Ratzan SC, Parker RM, editors. Current Bibliographies in
Medicine: Health Literacy. Bethesda,Md: National Library of Medicine; 2000:v-vii.

2. Ritterband LM, Borowitz S, Cox DJ, Kovatchev B, Walker LS, Lucas V, et al. Using the internet to provide information
prescriptions. Pediatrics 2005 Nov;116(5):e643-e647. [doi: 10.1542/peds.2005-0404] [Medline: 16263978]

3. Levin-Zamir D, Bertschi I. Media health literacy, eHealth literacy, and the role of the social environment in context. Int J
Environ Res Public Health 2018 Aug;15(8):1643 [FREE Full text] [doi: 10.3390/ijerph15081643] [Medline: 30081465]

4. Norman CD, Skinner HA. eHealth Literacy: essential skills for consumer health in a networked world. J Med Internet Res
2006 Jun;8(2):e9 [FREE Full text] [doi: 10.2196/jmir.8.2.e9] [Medline: 16867972]

5. Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. J Med Internet Res
2012 Jan;14(1):e19 [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 10https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i9e14908_app1.doc&filename=93130bb31b5ccd96833cc01f250df503.doc
https://jmir.org/api/download?alt_name=jmir_v23i9e14908_app1.doc&filename=93130bb31b5ccd96833cc01f250df503.doc
http://dx.doi.org/10.1542/peds.2005-0404
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16263978&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15081643
http://dx.doi.org/10.3390/ijerph15081643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30081465&dopt=Abstract
http://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://www.jmir.org/2012/1/e19/
http://dx.doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357448&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


6. Gilstad H. Toward a comprehensive model of eHealth literacy. In: Proceedings of the 2nd European Workshop on Practical
Aspects of Health Information. 2014 May 19 Presented at: 2nd European Workshop on Practical Aspects of Health
Information; 2014 May 19; Trondheim, Norway p. 19-20 URL: http://europepmc.org/abstract/MED/28001489

7. Paige SR, Krieger JL, Stellefson ML. The influence of eHealth literacy on perceived trust in online health communication
channels and sources. J Health Commun 2017 Jan;22(1):53-65 [FREE Full text] [doi: 10.1080/10810730.2016.1250846]
[Medline: 28001489]

8. Yan L, Tan Y. Feeling blue? Go online: An empirical study of social support among patients. Inform Syst Res 2014
Dec;25(4):690-709. [doi: 10.1287/isre.2014.0538]

9. Yang H, Guo X, Wu T. Exploring the influence of the online physician service delivery process on patient satisfaction.
Decis Support Syst 2015 Oct;78:113-121. [doi: 10.1016/j.dss.2015.05.006]

10. Wu H, Lu N. Online written consultation, telephone consultation and offline appointment: an examination of the channel
effect in online health communities. Int J Med Inform 2017 Nov;107:107-119. [doi: 10.1016/j.ijmedinf.2017.08.009]
[Medline: 29029686]

11. Chang F, Chiu C, Chen P, Miao N, Lee C, Chiang J, et al. Relationship between parental and adolescent eHealth literacy
and online health information seeking in Taiwan. Cyberpsychol Behav Soc Netw 2015 Oct;18(10):618-624. [doi:
10.1089/cyber.2015.0110] [Medline: 26375050]

12. Schulz PJ, Fitzpatrick MA, Hess A, Sudbury-Riley L, Hartung U. Effects of eHealth literacy on general practitioner
consultations: a mediation analysis. J Med Internet Res 2017 May 16;19(5):e166 [FREE Full text] [doi: 10.2196/jmir.6317]
[Medline: 28512081]

13. Arnhold M, Quade M, Kirch W. Mobile applications for diabetics: a systematic review and expert-based usability evaluation
considering the special requirements of diabetes patients age 50 years or older. J Med Internet Res 2014 Apr;16(4):e104
[FREE Full text] [doi: 10.2196/jmir.2968] [Medline: 24718852]

14. Zhang R, Lu X, Wu W, Shang X. Why do patients follow physicians' advice? The influence of patients' regulatory focus
on adherence: an empirical study in China. BMC Health Serv Res 2019 May 10;19(1):301 [FREE Full text] [doi:
10.1186/s12913-019-4127-9] [Medline: 31077196]

15. Lu X, Zhang R. Impact of physician-patient communication in online health communities on patient compliance:
cross-sectional questionnaire study. J Med Internet Res 2019 May 13;21(5):e12891 [FREE Full text] [doi: 10.2196/12891]
[Medline: 31094342]

16. Haynes RB, Taylor DW, Sackett DL, editors. Compliance in Health Care. Baltimore, Maryland: Johns Hopkins University
Press; 1979.

17. Tustin N. The role of patient satisfaction in online health information seeking. J Health Commun 2010 Jan;15(1):3-17. [doi:
10.1080/10810730903465491] [Medline: 20390974]

18. Fernandez DM, Larson JL, Zikmund-Fisher BJ. Associations between health literacy and preventive health behaviors among
older adults: findings from the health and retirement study. BMC Public Health 2016 Dec 19;16(1):596 [FREE Full text]
[doi: 10.1186/s12889-016-3267-7] [Medline: 27430477]

19. Keim-Malpass J, Doede A, Kennedy C, Showalter SL. Health literacy assessment: feasibility in a breast surgical oncology
clinic . Clin J Oncol Nurs 2017 Jun 01;21(3):384-386. [doi: 10.1188/17.CJON.384-386] [Medline: 28524902]

20. Horwitz RI, Horwitz SM. Adherence to treatment and health outcomes. Arch Intern Med 1993 Aug;153(16):1863-1868.
[Medline: 8250647]

21. Hensher DA, Rose JM, Greene WH. Applied Choice Analysis. 2nd edition. Cambridge: Cambridge University Press; 2015.
22. Varleta P, Acevedo M, Akel C, Salinas C, Navarrete C, García A, et al. Mobile phone text messaging improves

antihypertensive drug adherence in the community. J Clin Hypertens (Greenwich) 2017 Dec;19(12):1276-1284 [FREE Full
text] [doi: 10.1111/jch.13098] [Medline: 28941056]

23. Brown MT, Bussell J, Dutta S, Davis K, Strong S, Mathew S. Medication adherence: truth and consequences. Am J Med
Sci 2016 Apr;351(4):387-399. [doi: 10.1016/j.amjms.2016.01.010] [Medline: 27079345]

24. Umaki TM, Umaki MR, Cobb CM. The psychology of patient compliance: a focused review of the literature. J Periodontol
2012 Apr;83(4):395-400. [doi: 10.1902/jop.2011.110344] [Medline: 21819248]

25. Lu Y, Wu Y, Liu J, Li J, Zhang P. Understanding health care social media use from different stakeholder perspectives: a
content analysis of an online health community. J Med Internet Res 2017 Apr 07;19(4):e109 [FREE Full text] [doi:
10.2196/jmir.7087] [Medline: 28389418]

26. Nambisan P. Information seeking and social support in online health communities: impact on patients' perceived empathy.
J Am Med Inform Assoc 2011 May 1;18(3):298-304 [FREE Full text] [doi: 10.1136/amiajnl-2010-000058] [Medline:
21486888]

27. Yan Z, Wang T, Chen Y, Zhang H. Knowledge sharing in online health communities: A social exchange theory perspective.
Inform Manage 2016 Jul;53(5):643-653. [doi: 10.1016/j.im.2016.02.001]

28. Wu B. Patient continued use of online health care communities: web mining of patient-doctor communication. J Med
Internet Res 2018 Apr 16;20(4):e126 [FREE Full text] [doi: 10.2196/jmir.9127] [Medline: 29661747]

29. Huang L, Hsu C, Ko H, Kuo F. Influential factors on physicians' behaviour towards the medical web messaging board: a
qualitative exploration. Int J Electron Healthc 2007 Feb;3(2):220-231. [doi: 10.1504/IJEH.2007.013102] [Medline: 18048271]

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 11https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/28001489
http://europepmc.org/abstract/MED/28001489
http://dx.doi.org/10.1080/10810730.2016.1250846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28001489&dopt=Abstract
http://dx.doi.org/10.1287/isre.2014.0538
http://dx.doi.org/10.1016/j.dss.2015.05.006
http://dx.doi.org/10.1016/j.ijmedinf.2017.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29029686&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2015.0110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26375050&dopt=Abstract
http://www.jmir.org/2017/5/e166/
http://dx.doi.org/10.2196/jmir.6317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28512081&dopt=Abstract
http://www.jmir.org/2014/4/e104/
http://dx.doi.org/10.2196/jmir.2968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24718852&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4127-9
http://dx.doi.org/10.1186/s12913-019-4127-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31077196&dopt=Abstract
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/10.1080/10810730903465491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20390974&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3267-7
http://dx.doi.org/10.1186/s12889-016-3267-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27430477&dopt=Abstract
http://dx.doi.org/10.1188/17.CJON.384-386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28524902&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8250647&dopt=Abstract
http://dx.doi.org/10.1111/jch.13098
http://dx.doi.org/10.1111/jch.13098
http://dx.doi.org/10.1111/jch.13098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941056&dopt=Abstract
http://dx.doi.org/10.1016/j.amjms.2016.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27079345&dopt=Abstract
http://dx.doi.org/10.1902/jop.2011.110344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21819248&dopt=Abstract
https://www.jmir.org/2017/4/e109/
http://dx.doi.org/10.2196/jmir.7087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28389418&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21486888
http://dx.doi.org/10.1136/amiajnl-2010-000058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21486888&dopt=Abstract
http://dx.doi.org/10.1016/j.im.2016.02.001
http://www.jmir.org/2018/4/e126/
http://dx.doi.org/10.2196/jmir.9127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29661747&dopt=Abstract
http://dx.doi.org/10.1504/IJEH.2007.013102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18048271&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Karnoe A, Furstrand D, Christensen KB, Norgaard O, Kayser L. Assessing competencies needed to engage with digital
health services: Development of the eHealth literacy assessment toolkit. J Med Internet Res 2018 May;20(5):e178 [FREE
Full text] [doi: 10.2196/jmir.8347] [Medline: 29748163]

31. Paige SR, Krieger JL, Stellefson ML. The influence of eHealth literacy on perceived trust in online health communication
channels and sources. J Health Commun 2017 Jan;22(1):53-65. [doi: 10.1080/10810730.2016.1250846] [Medline: 28001489]

32. Mitsutake S, Shibata A, Ishii K, Oka K. Associations of eHealth literacy with health behavior among adult internet users.
J Med Internet Res 2016 Jul;18(7):e192 [FREE Full text] [doi: 10.2196/jmir.5413] [Medline: 27432783]

33. Hayat TZ, Brainin E, Neter E. With some help from my network: Supplementing eHealth literacy with social ties. J Med
Internet Res 2017 Mar 30;19(3):e98 [FREE Full text] [doi: 10.2196/jmir.6472] [Medline: 28360024]

34. Park H, Cormier E, Glenna G. Health consumers eHealth literacy to decrease disparities in accessing eHealth information.
Stud Health Technol Inform 2016;225:895-896. [Medline: 27332397]

35. Luo YF, Yang SC, Chen A, Chiang C. Associations of eHealth literacy with health services utilization among college
students: cross-sectional study. J Med Internet Res 2018 Oct 25;20(10):e283 [FREE Full text] [doi: 10.2196/jmir.8897]
[Medline: 30361201]

36. Freeman JL, Caldwell PHY, Bennett PA, Scott KM. How adolescents search for and appraise online health information:
a systematic review. J Pediatr 2018 Apr;195:244-255.e1. [doi: 10.1016/j.jpeds.2017.11.031] [Medline: 29398062]

37. Bodie GD, Dutta MJ. Understanding health literacy for strategic health marketing: eHealth literacy, health disparities, and
the digital divide. Health Mark Q 2008 Jan;25(1-2):175-203. [doi: 10.1080/07359680802126301] [Medline: 18935884]

38. Dobransky K, Hargittai E. Inquiring minds acquiring wellness: uses of online and offline sources for health information.
Health Commun 2012 Sep;27(4):331-343. [doi: 10.1080/10410236.2011.585451] [Medline: 21932982]

39. Suri VR, Majid S, Chang Y, Foo S. Assessing the influence of health literacy on health information behaviors: A multi-domain
skills-based approach. Patient Educ Couns 2016 Dec;99(6):1038-1045. [doi: 10.1016/j.pec.2015.12.017] [Medline: 26794667]

40. Zhang Y, Sun Y, Kim Y. The influence of individual differences on consumer's selection of online sources for health
information. Comput Hum Behav 2017 Feb;67:303-312. [doi: 10.1016/j.chb.2016.11.008]

41. Li F, Li M, Guan P, Ma S, Cui L. Mapping publication trends and identifying hot spots of research on Internet health
information seeking behavior: a quantitative and co-word biclustering analysis. J Med Internet Res 2015 Mar 25;17(3):e81
[FREE Full text] [doi: 10.2196/jmir.3326] [Medline: 25830358]

42. Wilson DT. Human Information Behavior. Informing Sci J 2000;3(2):49-56. [doi: 10.28945/576]
43. Neter E, Brainin E, Baron-Epel O. The third digital divide in the health domain: Is Internet use for health purposes associated

with health benefits? In: eHealth: Current Evidence, Promises, Perils and Future Directions. Bingley: Emerald Publishing
Limited; Jun 14, 2018:153-175.

44. Zhu J. Antecedents, covariates, and outcomes of media credibility in China. Mass Commun Rev 1997;24:4-17.
45. Jiang S, Street RL. Pathway linking internet health information seeking to better health: a moderated mediation study.

Health Commun 2017 Dec;32(8):1024-1031. [doi: 10.1080/10410236.2016.1196514] [Medline: 27464036]
46. Maloney EK, D'Agostino TA, Heerdt A, Dickler M, Li Y, Ostroff JS, et al. Sources and types of online information that

breast cancer patients read and discuss with their doctors. Palliat Support Care 2015 Apr;13(2):107-114 [FREE Full text]
[doi: 10.1017/S1478951513000862] [Medline: 24182945]

47. Laugesen J, Hassanein K, Yuan Y. The impact of internet health information on patient compliance: a research model and
an empirical study. J Med Internet Res 2015;17(6):e143 [FREE Full text] [doi: 10.2196/jmir.4333] [Medline: 26068214]

48. Jiang S, Street RL. Factors influencing communication with doctors via the internet: a cross-sectional analysis of 2014
HINTS survey. Health Commun 2017 Feb;32(2):180-188. [doi: 10.1080/10410236.2015.1110867] [Medline: 27196037]

49. Adler KG. Web portals in primary care: an evaluation of patient readiness and willingness to pay for online services. J Med
Internet Res 2006 Oct 26;8(4):e26 [FREE Full text] [doi: 10.2196/jmir.8.4.e26] [Medline: 17213045]

50. Salancik GR, Pfeffer J. A social information processing approach to job attitudes and task design. Adm Sci Q 1978
Jun;23(2):224-253. [Medline: 10307892]

51. Young GJ, Meterko MM, Mohr D, Shwartz M, Lin H. Congruence in the assessment of service quality between employees
and customers: A study of a public health care delivery system. J Bus Res 2009 Nov;62(11):1127-1135. [doi:
10.1016/j.jbusres.2008.08.004]

52. Bandura A. Health promotion from the perspective of social cognitive theory. Psychol Health 1998 Jul;13(4):623-649. [doi:
10.1080/08870449808407422]

53. Myrick JG. The role of emotions and social cognitive variables in online health information seeking processes and effects.
Comput Hum Behav 2017 Mar;68:422-433. [doi: 10.1016/j.chb.2016.11.071]

54. Bandura A. Social cognitive theory: an agentic perspective. Annu Rev Psychol 2001;52:1-26. [doi:
10.1146/annurev.psych.52.1.1] [Medline: 11148297]

55. Liang C, Wang K, Hwang S, Lin K, Pan H. Factors affecting the physician-patient relationship of older veterans with
inadequate health literacy: an observational study. Br J Gen Pract 2013 May;63(610):e354-e360 [FREE Full text] [doi:
10.3399/bjgp13X667222] [Medline: 23643234]

56. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, Lopez A, et al. The literacy divide: health literacy and the use of an
internet-based patient portal in an integrated health system-results from the diabetes study of northern California

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 12https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2018/5/e178/
http://www.jmir.org/2018/5/e178/
http://dx.doi.org/10.2196/jmir.8347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29748163&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2016.1250846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28001489&dopt=Abstract
http://www.jmir.org/2016/7/e192/
http://dx.doi.org/10.2196/jmir.5413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27432783&dopt=Abstract
http://www.jmir.org/2017/3/e98/
http://dx.doi.org/10.2196/jmir.6472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28360024&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27332397&dopt=Abstract
https://www.jmir.org/2018/10/e283/
http://dx.doi.org/10.2196/jmir.8897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30361201&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2017.11.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29398062&dopt=Abstract
http://dx.doi.org/10.1080/07359680802126301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18935884&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2011.585451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21932982&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2015.12.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26794667&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2016.11.008
http://www.jmir.org/2015/3/e81/
http://dx.doi.org/10.2196/jmir.3326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25830358&dopt=Abstract
http://dx.doi.org/10.28945/576
http://dx.doi.org/10.1080/10410236.2016.1196514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27464036&dopt=Abstract
http://europepmc.org/abstract/MED/24182945
http://dx.doi.org/10.1017/S1478951513000862
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24182945&dopt=Abstract
http://www.jmir.org/2015/6/e143/
http://dx.doi.org/10.2196/jmir.4333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26068214&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2015.1110867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27196037&dopt=Abstract
https://www.jmir.org/2006/4/e26/
http://dx.doi.org/10.2196/jmir.8.4.e26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213045&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10307892&dopt=Abstract
http://dx.doi.org/10.1016/j.jbusres.2008.08.004
http://dx.doi.org/10.1080/08870449808407422
http://dx.doi.org/10.1016/j.chb.2016.11.071
http://dx.doi.org/10.1146/annurev.psych.52.1.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11148297&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=23643234
http://dx.doi.org/10.3399/bjgp13X667222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23643234&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


(DISTANCE). J Health Commun 2010 Aug;15(Suppl 2):183-196 [FREE Full text] [doi: 10.1080/10810730.2010.499988]
[Medline: 20845203]

57. Matusitz J, Spear J. Effective doctor-patient communication: an updated examination. Soc Work Public Health 2014
Apr;29(3):252-266. [doi: 10.1080/19371918.2013.776416] [Medline: 24802220]

58. Orom H, Underwood W, Cheng Z, Homish DL, Scott I. Relationships as medicine: quality of the physician-patient
relationship determines physician influence on treatment recommendation adherence. Health Serv Res 2018
Dec;53(1):580-596. [doi: 10.1111/1475-6773.12629] [Medline: 27981559]

59. Bultman DC, Svarstad BL. Effects of physician communication style on client medication beliefs and adherence with
antidepressant treatment. Patient Educ Couns 2000 May;40(2):173-185. [Medline: 10771371]

60. Roberts L, Cornell C, Bostrom M, Goldsmith S, Ologhobo T, Roberts T, et al. Communication skills training for surgical
residents: Learning to relate to the needs of older adults. J Surg Educ 2018 Sep;75(5):1180-1187. [doi:
10.1016/j.jsurg.2018.02.005] [Medline: 29609892]

61. Norman CD, Skinner HA. eHEALS: the eHealth literacy scale. J Med Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]

62. Park H, Lee E. Self-reported eHealth literacy among undergraduate nursing students in South Korea: a pilot study. Nurse
Educ Today 2015 Feb;35(2):408-413. [doi: 10.1016/j.nedt.2014.10.022] [Medline: 25466791]

63. Makoul G, Krupat E, Chang C. Measuring patient views of physician communication skills: development and testing of
the Communication Assessment Tool. Patient Educ Couns 2007 Aug;67(3):333-342. [doi: 10.1016/j.pec.2007.05.005]
[Medline: 17574367]

64. Khazaee-Pool M, Majlessi F, Montazeri A, Pashaei T, Gholami A, Ponnet K. Development and psychometric testing of a
new instrument to measure factors influencing women's breast cancer prevention behaviors (ASSISTS). BMC Womens
Health 2016 Jul;16(1):40 [FREE Full text] [doi: 10.1186/s12905-016-0318-2] [Medline: 27444675]

65. Bu X, You L, Li Y, Liu K, Zheng J, Yan T, et al. Psychometric properties of the Kessler 10 Scale in Chinese parents of
children with cancer. Cancer Nurs 2017 Jul;40(4):297-304. [doi: 10.1097/NCC.0000000000000392] [Medline: 27257800]

66. Xiao Y, Li T, Xiao L, Wang S, Wang S, Wang H, et al. The Chinese version of instrument of professional attitude for
student nurses (IPASN): Assessment of reliability and validity. Nurse Educ Today 2017 Feb;49:79-83. [doi:
10.1016/j.nedt.2016.11.013] [Medline: 27889582]

67. Albertsen L, Wiedmann K, Schmidt S. The impact of innovation-related perception on consumer acceptance of food
innovations – Development of an integrated framework of the consumer acceptance process. Food Qual Prefer 2020
Sep;84:103958. [doi: 10.1016/j.foodqual.2020.103958]

68. Hair JF, Ringle CM, Sarstedt M. Partial least squares structural equation modeling: Rigorous applications, better results
and higher acceptance. Long Range Plann 2013 Feb;46(1-2):1-12. [doi: 10.1016/j.lrp.2013.01.001]

69. Bari MW, Mahmood F, Qurrah-tul-ain, Bashir M, Usman M. The role of instrumental guanxi in the relation between
entrepreneurs’ social competence and firms’ financial performance: A comparative study. Economic Research-Ekonomska
Istraživanja 2020 Aug 28;34(1):1-23. [doi: 10.1080/1331677x.2020.1782244]

70. Hussain S, FangWei Z, Ali Z. Examining influence of construction projects' quality factors on client satisfaction using
partial least squares structural equation modeling. J Constr Eng Manage 2019 May;145(5):05019006. [doi:
10.1061/(asce)co.1943-7862.0001655]

71. Audrain-Pontevia A, Menvielle L. Do online health communities enhance patient-physician relationship? An assessment
of the impact of social support and patient empowerment. Health Serv Manage Res 2018 Aug;31(3):154-162. [doi:
10.1177/0951484817748462] [Medline: 29280679]

72. Huh J, Kwon BC, Kim S, Lee S, Choo J, Kim J, et al. Personas in online health communities. J Biomed Inform 2016
Oct;63:212-225. [doi: 10.1016/j.jbi.2016.08.019] [Medline: 27568913]

73. Buysse HEC, Coorevits P, Van Maele G, Hutse A, Kaufman J, Ruige J, et al. Introducing telemonitoring for diabetic
patients: development of a telemonitoring 'Health Effect and Readiness' Questionnaire. Int J Med Inform 2010
Aug;79(8):576-584. [doi: 10.1016/j.ijmedinf.2010.05.005] [Medline: 20599161]

74. Biasutti M, Frate S. A validity and reliability study of the Attitudes toward Sustainable Development scale. Environ Educ
Res 2017 Feb;23(2):214-230. [doi: 10.1080/13504622.2016.1146660]

75. Sobral MP, Costa ME, Schmidt L, Martins MV. COMPI Fertility Problem Stress Scales is a brief, valid and reliable tool
for assessing stress in patients seeking treatment. Hum. Reprod 2017 Feb;32(2):375-382. [doi: 10.1093/humrep/dew315]

76. Cohen J. Statistical Power Analysis for the Behavioral Sciences. New York: Routledge; 1988.
77. Tenenhaus M, Vinzi VE, Chatelin Y, Lauro C. PLS path modeling. Comput Stat Data An 2005 Jan;48(1):159-205. [doi:

10.1016/j.csda.2004.03.005]
78. Wetzels M, Odekerken-Schröder G, van Oppen C. Using PLS path modeling for assessing hierarchical construct models:

Guidelines and empirical illustration. MIS Quart 2009 Mar;33(1):177-195. [doi: 10.2307/20650284]
79. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research: conceptual, strategic,

and statistical considerations. J Pers Soc Psychol 1986 Dec;51(6):1173-1182. [Medline: 3806354]
80. Wen Z, Ye B. Analyses of mediating effects: the development of methods and models. Advances in Psychological Science

2014 Jan;22(5):731-745. [doi: 10.3724/sp.j.1042.2014.00731]

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 13https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/20845203
http://dx.doi.org/10.1080/10810730.2010.499988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20845203&dopt=Abstract
http://dx.doi.org/10.1080/19371918.2013.776416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24802220&dopt=Abstract
http://dx.doi.org/10.1111/1475-6773.12629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27981559&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10771371&dopt=Abstract
http://dx.doi.org/10.1016/j.jsurg.2018.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29609892&dopt=Abstract
http://www.jmir.org/2006/4/e27/
http://dx.doi.org/10.2196/jmir.8.4.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213046&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2014.10.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25466791&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2007.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17574367&dopt=Abstract
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-016-0318-2
http://dx.doi.org/10.1186/s12905-016-0318-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27444675&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27257800&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2016.11.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27889582&dopt=Abstract
http://dx.doi.org/10.1016/j.foodqual.2020.103958
http://dx.doi.org/10.1016/j.lrp.2013.01.001
http://dx.doi.org/10.1080/1331677x.2020.1782244
http://dx.doi.org/10.1061/(asce)co.1943-7862.0001655
http://dx.doi.org/10.1177/0951484817748462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29280679&dopt=Abstract
http://dx.doi.org/10.1016/j.jbi.2016.08.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27568913&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2010.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20599161&dopt=Abstract
http://dx.doi.org/10.1080/13504622.2016.1146660
http://dx.doi.org/10.1093/humrep/dew315
http://dx.doi.org/10.1016/j.csda.2004.03.005
http://dx.doi.org/10.2307/20650284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3806354&dopt=Abstract
http://dx.doi.org/10.3724/sp.j.1042.2014.00731
http://www.w3.org/Style/XSL
http://www.renderx.com/


81. Silver MP. Patient perspectives on online health information and communication with doctors: a qualitative study of patients
50 years old and over. J Med Internet Res 2015 Jan;17(1):e19 [FREE Full text] [doi: 10.2196/jmir.3588] [Medline: 25586865]

82. Xesfingi S, Vozikis A. eHealth literacy: In the quest of the contributing factors. Interact J Med Res 2016 May;5(2):e16
[FREE Full text] [doi: 10.2196/ijmr.4749] [Medline: 27226146]

Abbreviations
AVE: average variance extracted
GoF: goodness of fit
OHC: online health community
PLS: partial least squares
SEM: structural equation modelling

Edited by G Eysenbach, L Buis; submitted 02.06.19; peer-reviewed by S Paige, E Neter, D Nault; comments to author 15.05.20;
revised version received 31.10.20; accepted 29.01.21; published 13.09.21

Please cite as:
Lu X, Zhang R
Association Between eHealth Literacy in Online Health Communities and Patient Adherence: Cross-sectional Questionnaire Study
J Med Internet Res 2021;23(9):e14908
URL: https://www.jmir.org/2021/9/e14908
doi: 10.2196/14908
PMID:

©Xinyi Lu, Runtong Zhang. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 13.09.2021.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

J Med Internet Res 2021 | vol. 23 | iss. 9 | e14908 | p. 14https://www.jmir.org/2021/9/e14908
(page number not for citation purposes)

Lu & ZhangJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2015/1/e19/
http://dx.doi.org/10.2196/jmir.3588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25586865&dopt=Abstract
http://www.i-jmr.org/2016/2/e16/
http://dx.doi.org/10.2196/ijmr.4749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27226146&dopt=Abstract
https://www.jmir.org/2021/9/e14908
http://dx.doi.org/10.2196/14908
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/

