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Abstract

Background: Massive, easily accessible online health information empowers users to cope with health problems better. Most
patients search for relevant online health information before seeing a doctor to alleviate information asymmetry. However, the
mechanism of how online health information affects health empowerment is still unclear.

Objective: To study how online health information processing affects health empowerment.

Methods: We conducted a cross-sectional questionnaire study that included 343 samples from participants who had searched
online health information before the consultation. Respondents' perceptions of online information cues, benefits, health literacy,
and health empowerment were assessed.

Results: Perceived argument quality and perceived source credibility have significant and positive effects on perceived information
benefits, but only perceived argument quality has a significant effect on perceived decision-making benefits. Two types of
perceived benefits, in turn, affect health empowerment. The effects of perceived argument quality on perceived informational
benefits and perceived decision-making benefits on health empowerment are significantly stronger for the high health literacy
group than the low health literacy group (t269=7.156, P<.001; t269=23.240, P<.001). While, the effects of perceived source
credibility on perceived informational benefits and perceived informational benefits on health empowerment are significantly
weaker for the high health literacy group than the low health literacy group (t269=–10.497, P<.001; t269=–6.344, P<.001). The
effect of perceived argument quality on perceived informational benefits shows no significant difference between high and low
health literacy groups.

Conclusions:  In the context of online health information, perceived information benefits and perceived decision-making benefits
are the antecedents of health empowerment, which in turn will be affected by perceived argument quality and perceived source
credibility. Health literacy plays a moderating role in the relationship of some variables. To maximize health empowerment,
online health information providers should strengthen information quality and provide differentiated information services based
on users' health literacy.
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Introduction

Background
Health empowerment is a cornerstone of a patient-centered
approach to healthcare. Empowerment allows patients to take
the initiative in making decisions about their own health care
and quality of life, rather than passively complying with
decisions made by others [1,2]. Previous literature hailed health
empowerment as a new paradigm for health management and
nursing practice [3,4]. As such, how to promote individuals’
health empowerment has become a common concern of scholars
and health care professionals.

The rise of e-health services has brought new opportunities for
promoting health empowerment. Various forms of electronic
health services (eg, health information portals, online health
communities, consultation platforms, etc) provide the public
with abundant and easily accessible health information. Patients
can obtain information about the symptoms of the disease,
conventional treatment methods, and the treatment experience
of others. With that health information, patients can become
informed before doctors' visits and participate in health
decision-making during the consultation process to enhance
their sense of control. And an increasing number of people now
obtain health information online. The China Internet Network
Information Center pointed out that more than 276 million users
in China utilize internet medical services, accounting for 29.4%
of all internet users [5]. Online health information is changing
the traditional way of the doctor visit, in which patients passively
follow doctor's decisions.

Research on health empowerment in the context of eHealth
services has become an important research stream. Some
scholars explored the logic or dimensions of empowerment in
the context of eHealth services [6,7]. Other scholars focused on
the promotion of health empowerment by the benefits or
functions of online health services. Electronic health records
make users more informed and in a favorable position in the
medical market [8]. Online health communities can provide
users with various social support to promote empowerment
[9-12]. Berkel et al [13] showed patients discussing drug use
information on online message boards can promote patient
empowerment, and the most common empowerment process is
providing information and sharing personal experiences. Nelson
et al [14] extracted the six system elements of wearable devices
and pointed out that they can promote the user's health
empowerment and commitment to health goals. In addition,
some scholars have pointed out that web-based interventions
can promote patient empowerment [15-17].

Previous research provided us with valuable knowledge for
understanding health empowerment. Undoubtedly, obtaining
health information from online resources to reduce information
asymmetry is an indispensable part of patient empowerment
[18,19]. However, perhaps we should pay more attention to the
mechanism of information processing on health empowerment
currently. Accessing online health information is easy nowadays
due to high internet penetration, available devices, available
information, but once information has been accessed, processing
information is a crucial next step. In the context of processing

online health information, individuals with different health
literacy may face different situations. Health literacy measures
the ability to acquire, process, and understand basic health
information and the ability to use health information to make
healthy decisions [20]. The usefulness of online health
information largely depends on the recipients' health literacy
[21]. Even in the face of the same online health information,
the receivers with different health literacy will have different
perceptions and health empowerment. In order to promote health
empowerment more efficiently, it is necessary to focus further
on information processing, explore how information recipients
benefit from online health information, and ultimately promote
health empowerment. Therefore, this study focuses on two
issues: (1) How do users’ processing of health information
contribute to health empowerment? (2) How does health literacy
affect an individual's health empowerment process?

Overall, we assume that online health information can promote
health empowerment during the consultation process, which is
the result of the interaction information factors and the health
literacy of the recipient. As a popular health resource, online
health information can support patients with the ability to
participate in the consultation process. Therefore, it is necessary
to explore the process by which patients analyze online
information and identify the mechanisms by which they
contribute to health empowerment. To address this question,
based on the elaboration likelihood model (ELM), we
conceptualized perceived argument quality, perceived source
credibility, and health literacy into online health information
processing scenarios and explored their impact on health benefits
and health empowerment.

Literature Review

Health Empowerment
Empowerment theory has been explored by a rich body of
research in social work, mainly as it relates to self-esteem,
self-worth, self-confidence, and wellness [22,23]. Health
empowerment is a further development of empowerment theory
in the medical field. As part of a patient-centered philosophy,
health empowerment emphasizes that individuals are responsible
for their own health [24]. Health empowerment focuses on
keeping individuals informed, encouraging active patient
participation in decision-making [25,26], and working toward
individual self-efficacy with regard to health matters [27,28].

Although health empowerment has been one of the core concepts
in health promotion research, there is still no unified definition.
Past researches have mainly defined health empowerment from
three perspectives: process, emergent state, and active behavior
[29]. From a process perspective, health empowerment is
defined as the process leading to personal transformation,
through which the individual’s ability to cope with health
problems is developed [30,31]. In general, the implementation
of the empowerment process requires the support of external
resources. From an emergent state perspective, health
empowerment represents the individual's health skills and
psychological cognition, such as the health knowledge, skills,
attitudes, and self-awareness with which people can make better
health decisions [32]. This definition highlights motivation and
ability and assesses an individual's state of being empowered.
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From an active behavior perspective, health empowerment is
interpreted as the actual behavior change after possession,
ability, and motivation.

Due to different definitions and research contexts, previous
studies have used multidimensional or single-dimensional
assessments of health empowerment. Ouschan et al [33]
proposed that empowerment in the context of medical
consultation includes three dimensions: patient control, patient
participation, and doctor support. Prigge et al [34] understand
empowerment as the behaviors that meet the inherent needs of
autonomy and competence, including three dimensions:
information search, knowledge development, and
decision-making participation. From the perspective of the
internal motivation process, Londono and Schulz [35] evaluate
health empowerment in four dimensions: meaning, competence,
self-determination, and impact. There are also some studies that
assess health empowerment from a single dimension [36,37].

This study considers health empowerment from the perspective
of the state of being empowered. Accessible online health
information eases the information asymmetry between doctors
and patients to a certain extent. The patient is no longer in a
completely passive position but can actively participate in health
activities. This undoubtedly allows patients to advocate for
themselves and increase their sense of control. We define health
empowerment as one's belief that they have a significant
influence over health outcomes, including the ability to address
personal health issues and feel in control over factors that can
impact health outcomes.

Elaboration Likelihood Model
The elaboration likelihood model (ELM) explains how two
types of information persuasion paths affect individuals’attitude
changes, perceptions, and behaviors [38]. The ELM has been
used for many information systems literature as the theoretical
basis for researching information adoption [39,40], online
physician selection [41], and information technology adoption
contexts [42,43]. The model postulates that external information
can lead to attitude changes by two means: the central route and
the peripheral route. The two routes distinguish one another in
terms of the level of cognitive effort involved in processing
information [38]. For the central route, persuasion results from
careful consideration of the arguments regarding the core issues
presented by the information. The recipients exert a high degree
of cognitive effort. For the peripheral route, persuasion does
not come from the information itself but from nonissue-related
concerns, and the recipients devote less cognitive effort to the
process [38,44]. The influence of each of the two routes can
cause attitude changes and consequent behavior changes, but
the changes caused by the central route are usually more stable
and long-lasting than those caused by the peripheral route
[45,46].

In addition, the ELM generally approaches elaboration
likelihood from two influencing dimensions: ability and
motivation [45]. If information recipients view a given message
as being important or have a greater belief that they are capable
of processing the information, they are more likely to invest the
needed cognitive effort. In contrast, if recipients view the same
message as having little personal relevance, or if they believe

that as nonexperts, they have little choice but to depend on
peripheral cues, they may be unwilling to spend much time and
effort to scrutinize the information content [40]. Hence, ability
and motivation are generally considered to moderate the
relationship between two types of routes and perception changes
[47]. Typically, ELM researchers have operationalized central
route processing in terms of perceived argument quality and
peripheral route processing in terms of perceived source
credibility. Perceived argument quality measures whether the
information content provides sufficient reasoning or support to
prove the validity of key claims [48], while perceived source
credibility measures the reliability and perceived acceptance of
the information provider [49].

Research Model and Hypotheses

The Influence of Perceived Informational Benefits and
Perceived Decision-making Benefits on Health
Empowerment
By providing online health information and educational
opportunities, information and communication technology (ICT)
can empower users to deal with health issues and engage in
their own health outcomes [50,51]. Assessing consumers’
perceived benefits from the use of ICT can enable health
professionals and researchers to develop better strategies for
using ICT as an empowerment tool to support users in accessing
information and managing health. Perceived informational
benefits reflect the users’ ability to better understand their own
health status and treatment options with the support of online
information. Perceived decision-making benefits measure the
extent to which users can participate effectively in
decision-making for their own well-being with the help of
knowledge or experiences obtained from the internet [26].
Health empowerment is based on the premise that the individual
can obtain relevant medical knowledge and skills [52]. The
availability of online health information allows users to acquire
the knowledge and skills they need to enhance their
self-efficacy. This knowledge allows them to be more confident
about participating in treatment decisions by addressing
questions to their physicians, sharing feelings, and otherwise
being actively involved in their own health care [53].

Online support groups enable patients to learn more about
themselves, enhance their social well-being, and thus promote
healthy empowerment [11]. Johnston et al [19] explored the
impact of participation in online health communities on health
empowerment from the perspective of information utility. Their
findings showed that online health communities could provide
participants with direct benefits such as practical information
and social support to further promote their health empowerment.

Since involvement in health consultation and decision-making
processes is an important element of health empowerment [54],
individual participation in the medical decision-making process
will help patients understand medical practices, maximize
individual satisfaction, and achieve a better quality of care
[55,56]. Health empowerment can be improved by developing
individuals’ ability to participate actively in the medical
decision-making process [57]. With the increasing availability
of online health information, individuals can better interact with
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their physicians, evaluate services more accurately, and make
informed decisions. Therefore, we proposed the following
hypotheses:

• H1: Perceived informational benefits have a positive impact
on health empowerment.

• H2: Perceived decision-making benefits have a positive
impact on health empowerment.

The Influence of Perceived Argument Quality on
Perceived Benefits
Perceived argument quality is reflected in an individual's
subjective evaluation of the reasoning that forms the core of
presented information. The presentation of information can be
strong and convincing or weak and specious. Strong arguments
mean that the presented information is reasonable and
convincing to the recipient, while weak arguments are doubtful
or contradictory [38,58]. In the ELM, perceived argument
quality that follows the central path of cognitive processing is
an important factor affecting attitudes and decision-making
[45,59]. In the information adoption model proposed by
Sussman and Siegal [40], perceived argument quality was used
as a predictor of the perceived usefulness of the information.
Their empirical results showed that as the quality of information
arguments increased, the perceived usefulness and adoption
intention increased as well. In health information research, the
literature has pointed out that perceived argument quality exerts
an influence on recipients’ attitude changes and is an important
index used to evaluate the quality of information [44,60]. The
quality of information is directly related to whether information
seekers can obtain the information they need and make
high-quality decisions [61]. Therefore, perceived argument
quality will affect the individual’s perceived informational and
decision-related benefits. When confronted with the uneven
quality of online health information, the recipients can judge
the quality and usefulness of the information according to the
quality of the arguments to obtain complete, accurate, and
validated online health information. In line with the idea that
quality information can help people better understand their own
health status and perform well in making health decisions, the
following hypotheses were proposed:

• H3a: The perceived argument quality has a positive impact
on the perceived informational benefits.

• H3b: The perceived argument quality has a positive impact
on the perceived decision-making benefits.

The Influence of Perceived Source Credibility on
Perceived Benefits
Perceived source credibility is the evaluation of information
from the reliability of information sources. It can be perceived
to be credible, acceptable, or untrustworthy by information
recipients [62]. A highly credible information source is more
persuasive than a less creditable one [49,63]. In the ELM,
perceived source credibility as a peripheral route factor affects
the attitude change of the information recipient [45,59]. In the
context of information adoption, perceived source credibility
has been identified as peripheral clues of the given messages
that affect information’s usefulness [40]. In the context of
consumer-to-consumer communication, the credibility of

information derived from communication can help consumers
evaluate the quality of products, allowing the consumers to
make reasonable purchase decisions [64].

In the health information literature, perceived source credibility
is an important topic that relates to individual health outcomes
and decision-making behavior. Young people's trust in health
information is affected by perceived source credibility. The
higher credibility of the information source, the more likely the
users are to participate in the information activity [65,66].
Ghaddar et al [67] demonstrated that exposure to credible
sources of health information could improve individual health
literacy. High-quality health information is the basis for
individuals to improve their health knowledge and participate
in treatment decisions. In addition, source credibility is an
important factor used by individuals to evaluate the quality of
online health information [68,69]. When faced with uncertain
quality online health information, highly credible sources can
reduce perceived risk and increase trust in health information
[44]. Individuals who obtain more credible health information
can better understand their own health conditions and participate
more effectively in health decision-making processes, whereas
individuals who possess unreliable health information may be
led to negative outcomes [70]. Hence, we hypothesized:

• H4a: The credibility of sources has a positive effect on the
perceived informational benefits.

• H4b: The credibility of sources has a positive effect on the
perceived decision-making benefits.

Moderating Effect of Health Literacy
According to the ELM, the ability to process information can
affect the level of elaboration likelihood [45]. In our work,
health literacy was identified to measure ones’ability to process
health information gained online. Health literacy measures the
ability to acquire, process, and understand basic health
information, as well as the ability to use health information to
make healthy decisions [20]. Previous research demonstrated
that health literacy correlates with individuals’ health
information acquisition and use behaviors. Individuals with
adequate health literacy are more inclined to access health
information through multiple channels, such as the internet,
rather than relying solely on medical personnel [71,72]. Ghaddar
et al [67] also pointed out that health literacy positively affects
the self-efficacy and motivation of individuals to gather the
information needed from online sources. In addition, health
literacy determines the effective response of information
recipients to health information to a certain extent. Individuals
with limited health literacy can obtain more information as
needed if the information providers reduce the cognitive
requirements for understanding online information [21].

In the process of health information analysis, individuals with
adequate health literacy have a greater ability to analyze the
arguments presented as part of health information. For
individuals whose attitudes or perceptions change based on
central route processing, the information influence occurs under
conditions of high-end elaboration (ie, content-oriented
reasoning). In contrast, for individuals with limited health
literacy, information processing is more about evaluating factors
other than content, so peripheral cues play a more critical role
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in processing. These expectations led us to state the following
hypotheses:

• H5a: For users with high health literacy, perceived
argument quality has a stronger impact on perceived
informational benefits than that of users with low health
literacy.

• H5b: For users with high health literacy, perceived
argument quality has a stronger impact on perceived
decision-making benefits than that of users with low health
literacy.

• H6a: For users with low health literacy, perceived source
credibility has a stronger impact on perceived informational
benefits than that of users with high health literacy.

• H6b: For users with low health literacy, perceived source
credibility has a stronger impact on perceived
decision-making benefits than that of users with high health
literacy.

We assume that the perceived informational benefits and
decision-making benefits all contribute to empowerment.
However, the two kinds of benefits have different requirements
for patients’ health literacy. Informational benefits are the
prerequisite for decision-making benefits. Sufficient information
can improve the quality of decision-making and reduce risks
[73]. Meanwhile, decision-making requires patients to devote
more cognitive costs. Because decision-making means that

patients have to make some trade-offs, such as choosing a
suitable therapy among multiple treatment options[74], these
require patients to organize and process health information at
a deeper level, which means that adequate health literacy is
needed. Individuals with high health literacy tend to participate
in health decisions [74,75]. Therefore, patients have varying
degrees of demands or expectations for informational benefits
and decision-making benefits in promoting empowerment. For
groups with high health literacy, the appeal of rights and
interests in the consultation is not limited to getting more
information but also encourages participation in the
decision-making process. For groups with low health literacy,
their information processing capacity is insufficient to form
effective health decisions; their appeals focus on obtaining
informational benefits. Therefore, we get the following
hypotheses:

• H7a: For users with high health literacy, perceived
informational benefits have a weaker impact on health
empowerment than that of users with low health literacy.

• H7b: For users with high health literacy, perceived
decision-making benefits have a stronger impact on health
empowerment than that of users with low health literacy.

A summary of the conceptual research model is depicted in
Figure 1.

Figure 1. Research model.

Methods

Measurement Development
To test our hypotheses, we administered a self-reported
questionnaire to collect data. The questionnaire consisted of
two parts: one was designed to investigate the demographic
characteristics of the participants, and the other focused on the
measurement of the constructs. The research model contained
a total of 6 constructs. The measurement scales were developed
by drawing on prior literature, and some items were fine-tuned
according to the background of this study. We adapted the work
of Hur et al [76] to measure perceived argument quality (eg,
“the health information provided online is informative” and
“the health information provided online is persuasive”) and the
work of Sussman and Siegal [40] to measure perceived source
credibility (eg, “the provider of online health information is

knowledgeable” and “the provider is an expert on the message
topic”). The measurement of perceived informational benefits
(eg, “by searching for online health information, I feel better
informed as a patient” and “by searching for online health
information, I understand my illness better” ) was adapted from
the paper by van Uden-Kraan et al [11], and the measurement
of perceived decision-making benefits (eg, “online health
information is helpful to decide what questions to ask during
doctor appointments” and “online health information is helpful
to decide on treatment choices and make decisions” ) was
adapted from Seçkin [26]. The determination of health literacy
(eg, “I know how to use the internet to answer my questions
about health” and “I have the skills I need to evaluate the health
resources and information I find on the internet” ) was adapted
from the eHealth Literacy Scale [77]. The items used to measure
health empowerment (eg, “I feel more in control of my health”
and “I know what to do to take care of my health problem”)
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were adapted from Bann et al [36]. There are two reasons for
the choice. First, the content captured by the empowerment in
this study is similar to Bann et al [36], that is, enablement and
the sense of control. Although the two research contexts are
different, both explore the improvement of patients' ability and
a sense of control with the support of external convenience.
Second, the scale has been used in many studies [78-80], and
it has been proven to have good reliability and validity. For all
constructs, measures were designed using 5-point Likert scales
from 1 (“strongly disagree”) to 5 (“strongly agree”).

Since the respondents are Chinese, we need to translate all the
items from English into Chinese. All measures were
back-translated by another translator who did not know the
background of the study to ensure the accuracy of the translation.
The two English versions were compared, and potential semantic
discrepancies were examined to ensure that the Chinese scales
reflected the meaning of all measures accurately. Then 10
postgraduates with experience seeking online health information
were invited to participate in a pretest of the scales. Based on
their feedback, any ambiguous expressions were amended. The
measured constructs and their sources are shown in Multimedia
Appendix 1.

Survey Administration
We collected data through a questionnaire service website [81].
The survey participants were required to have had experience
seeking online health information before they consulted a doctor

during the most recent 6-month period to ensure that participants
had an accurate understanding of each measurement item. In
addition, subjects were asked to evaluate each measurement
item based on their last used experience. A total of 371
questionnaires were collected within 2 weeks. We deleted 28
uncompleted or invalid questionnaires, leaving a total of 343
valid responses. The response rate was 92.7%.

Among the valid questionnaires, 47.2% (162/343) were from
males, and 52.8% (181/343) were from females. Further, 85.1%
(292/343) of respondents’ ages ranged from 18-35 years,
implying that the majority of online health information users
tend to be younger. In terms of education, 88.9% (305/343) of
the respondents had a college degree or above. The majority
(234/343, 68.2%) of the respondents had a monthly disposable
income in the range of 3000-8999 Chinese Yuan (approximately
US $469-1406). As to their occupations, business employees
accounted for the largest proportion of participants, reaching
47.5% (163/343). The most popular way to access information
was through a health information portal, accounting for 61.8%
(212/343) of the respondents, followed by a health consulting
platform, accounting for 22.7% (78/343). On average, 63.3%
(217/343) of the respondents used online health information
sources between 1 and 3 times weekly, and 22.4% (77/343) of
the subjects used these sources 4 to 5 times weekly. The specific
demographic information of the target samples is shown in
Table 1.
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Table 1. Demographic information of respondents (N=343).

Participants, n (%)Characteristics

Gender

162(47.2)Male

181(52.8)Female

Age, years

89(25.9)18-25

203(59.2)26-35

45(13.2)36-45

6(1.7)46 and above

Education

38(11.1)High school or below

101(29.4)Associate degree

176(51.3)College degree

28(8.2)Master degree or above

Income, Chinese Yuana/month

83(24.2)Under 3000

148(43.1)3000—5999

86(25.1)6000—8999

16(4.7)9000—11,999

10(2.9)12,000 and above

Occupation

41(12)Student

163(47.5)Business employees

39(11.4)Government and public institutions

45(13.1)Self-employed persons

55(16)Other

Weekly usage frequency (times)

217(63.3)1-3

77(22.4)4-5

25(7.3)6-7

24(7)7 and above

Information channel

212(61.8)Health information portal

36(10.5)Online patient community

78(22.7)Health consultation platform

8(2.3)Blog or video

9(2.6)Other

aA currency exchange rate of ¥1 = US $0.16 is applicable.

Results

Overview
We used variance-based partial least squares structural equation
modeling (PLS-SEM) for data analysis. We chose the PLS-SEM

method for the following reasons. First, the PLS-SEM method
does not require multivariate normal distribution data [82]. We
performed Kolmogorov-Smirnov test (K-S test) to examine the
distribution of sample data. And we found that the significance
level of all items is less than 0.05. Therefore, the null hypothesis
is rejected, meaning the data is nonnormally distributed. Second,
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PLS-SEM is suitable for exploratory research because it aims
at theoretical development rather than the confirmation of the
established theory [82,83]. Finally, the PLS-SEM method has
fewer restrictions on the sample size [84]. Compared with other
methods, it can obtain greater statistical power with nonlarge
sample size. We first examined the measurement model and
then the structural model.

Reliability and Validity Analysis
In this study, we used the confirmatory factor analysis process
to test the measurement model. As shown in Table 2, Cronbach’s
α of all constructs is between 0.717 and 0.895. And the
composite reliability of each construct is between 0.823 and
0.916. These are above the recommended value of 0.7, which

means that the measurement model has good reliability [85].
To assess convergent validity, we measured the standard loading
of each item as well as the average variance extracted (AVE)
for each construct. The results showed that the items’ loadings
range from 0.678 to 0.833. Among them, two items’ loadings
(PAQ4 and PDB1) are less than 0.7 but still much larger than
the cutoff value of 0.6 [86]. Also, the AVE of each construct
surpasses 0.5. These results imply that the measurement model
has good convergence validity [85].

Furthermore, as shown in Table 3, the square root of the AVE
of each construct is larger than its correlation coefficients with
other constructs, which means the discriminant validity of the
measurement model is confirmed [85].
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Table 2. Results of confirmatory factor analysis.

AVEaComposite reliabilityCronbach’s αLoadingConstruct and item

0.5870.8500.764Perceived argument quality (PAQ)

0.750PAQ1

0.827PAQ2

0.784PAQ3

0.695PAQ4

0.6270.8700.802Perceived source credibility (PSC)

0.785PSC1

0.781PSC2

0.793PSC3

0.808PSC4

0.5780.8450.756Perceived informational benefits (PIB)

0.787PIB1

0.747PIB2

0.708PIB3

0.797PIB4

0.5390.8230.717Perception decision-making benefits (PDB)

0.678PDB1

0.762PDB2

0.724PDB3

0.769PDB4

0.5390.8540.786Health empowerment (EM)

0.736EM1

0.775EM2

0.702EM3

0.736EM4

0.720EM5

0.5780.9160.895Health literacy (HL)

0.773HL1

0.833HL2

0.787HL3

0.712HL4

0.715HL5

0.758HL6

0.750HL7

0.747HL8

aAVE: average variance extracted.
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Table 3. Means, SD, and correlation matrix.

HLfEMePDBdPIBcPSCbPAQaSDMeanVariable

—————g0.7660.6803.910PAQ

————0.7010.6240.7253.625PSC

———0.7600.5530.6340.7223.918PIB

——0.7340.6320.4090.5140.6563.812PDB

—0.7340.4020.4540.4100.4240.6513.676EM

0.7600.6030.5530.5930.5500.5690.7993.433HL

aPAQ: perceived argument quality.
bPSC: perceived source credibility.
cPIB: perceived informational benefits.
dPDB: perceived decision-making benefits.
eEM: health empowerment.
fHL: health literacy.
g—: The correlation matrix is symmetrical; therefore, only the lower-left corner is displayed.

As our data were collected from single respondents, common
method variance (CMV) may threaten the validity of the results.
To test such bias, first, we used Harman’s single-factor test to
assess the 6 constructs in the search model. The results showed
that the variance explained by the first factor is 35.4%, which
does not exceed 50% [87]. Second, we verified the issue by
using the potential factor method from Liang et al [88]. We
introduced a common method factor into the PLS-SEM model,
which contains all the constructs’ indicators. Then we calculated
to what extent the common method factor and the main
constructs explain the variance of each indicator, respectively.
As shown in Multimedia Appendix 2, the average explain
variance based on major constructs and the common method
factor is 0.579 and 0.006, respectively, with a larger ratio
between them. In summary, CMV should not be a serious
concern for this study.

Test of Main Effects
In this paper, we used SmartPLS 3.0 (SmartPLS GmbH) to test
the research model. The path coefficients and significance levels
of main effects are shown in Figure 2. Perceived informational
benefits (β=.327, P<.001) and perceived decision-making
benefits (β=.186, P=.01) exerted positive effects on users’ health
empowerment, indicating that H1 and H2 were supported.
Perceived argument quality had a positive effect on perceived
informational benefits (β=.472, P<.001) and on perceived
decision-making benefits (β=.423, P<.001), indicating that H3a
and H3b were supported. Perceived source credibility had a
positive effect on perceived informational benefits (β=.259,
P<.001), but the effect on perceived decision-making benefits
was not significant. Thus, hypothesis H4a was supported, but
H4b was not supported. All control variables had no significant
effect on health empowerment. The variances explained by
perceived informational benefits, perceived decision-making
benefits, and healthy empowerment were 44.3%, 27.7%, and
23.5%, respectively.

Figure 2. PLS Analysis of main effects. PLS: partial least squares.
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Test of Moderating Effects
A multigroup comparison method developed by Keil et al [89]
was used to test the moderating effect of health literacy. This
method tests the moderating effect by evaluating the difference
in path coefficients between subgroups and has been used in
many studies [90,91]. We first divided the samples into high
health literacy and low health literacy groups by the median
(3.75), with sample sizes of 174 (≥3.75) and 169 (<3.75). Then
we used the data of each subgroup to test the research model
and compared the path coefficients.

As shown in Table 4, the path coefficients from perceived
argument quality to perceived informational benefits and
perceived decision-making benefits to empowerment are

significantly stronger for the high health literacy group than the
low health literacy group (t341=7.156, P<.001; t341=23.240,
P<.001). The path coefficients from perceived source credibility
to perceived informational benefits and from perceived
informational benefits to empowerment are significantly weaker
for the high health literacy group than the low health literacy
group (t341=–10.497, P<.001; t341=–6.344, P<.001). Therefore,
H5a, H6a, H7a, and H7b were supported. The path coefficients
from perceived argument quality to decision-making benefits
show no significant difference between the two subgroups.
Therefore, H5b was not supported. Although path coefficients
perceived source credibility to perceived decision-making
benefits show a significant difference, they are not significant
in either group.

Table 4. The results of moderating effects.

t341 values comparing the two groupsLow health literacy (n=169)High health literacy (n=174)Paths

SECoefficientSECoefficient

7.1560.0780.3950.0990.464PAQa→PIB

1.5260.0990.3410.1070.358PAQ→PDB

–10.4970.0810.270.0760.181PSCb→ PIB

–6.9080.1020.1510.1220.067PSC→PDB

–6.3440.1260.2660.0940.190PIBc→EMd

23.2400.141–0.0030.0890.292PDBe→EM

aPAQ: perceived argument quality.
bPSC: perceived source credibility.
cPIB: perceived informational benefits.
dEM: health empowerment.
ePDB: perceived decision-making benefits.

Test of Mediating Effects
The bootstrap method was used for the analysis of mediating
effects [92]. This method can directly test the indirect effects
of independent variables on the dependent variables and does
not require the mediating effects to follow normal distribution
[93]. Using SmartPLS 3.0, we performed bootstrap with 5000
resamples to obtain a 95% CI for indirect effects and direct
effect. According to the results in Table 5, the direct effect of
perceived argument quality on health empowerment was not
significant. Meanwhile, the indirect effects of perceived
argument quality on health empowerment (ie, PAQ→PIB→EM
and PAQ→PDB→EM) were significant. It means that perceived

informational benefits and perceived decision-making benefits
play a fully mediating role between perceived argument quality
and health empowerment. The direct effect of perceived source
credibility on health empowerment was significant, and the
indirect effect of the two variables (ie, PSC→PIB→EM) was
also significant. This means that the effect of perceived source
credibility on health empowerment was partially mediated by
perceived informational benefits. With perceived
decision-making benefits as the mediate variable, the indirect
effect of PSC on health empowerment was not significant,
indicating that perceived decision-making benefits have a
nonmediating role in the effect of perceived source credibility
on health empowerment.
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Table 5. The results of the mediation effect test.

Result95%CIDirect path95%CIIndirect path

Full–0.011 to 0.256PAQ→EM0.007 to 0.173PAQa→PIBb→EMc

Full–0.011 to 0.256PAQ→EM0.005 to 0.129PAQ→PDBd→EM

Partial0.058 to 0.285PSC→EM0.004 to 0.097PSCe→PIB→EM

None0.058 to 0.285PSC→EM–0.002 to 0.061PSC→PDB→EM

aPAQ: perceived argument quality.
bPIB: perceived informational benefits.
cEM: health empowerment.
dPDB: perceived decision-making benefits.
ePSC: perceived source credibility.

Discussion

Principal Findings
Based on the ELM model, this paper examined the influencing
factors of health empowerment in the context of processing
online health information. Our empirical research provided the
following results:

First, perceived informational and decision-making benefits are
important predictors of users’ health empowerment. Perceived
informational benefits accrue when individuals become more
informed by browsing online health information. This input
allows them to have a more objective understanding of their
illnesses and health situations, thereby reducing negative
emotions, such as anxiety and panic. Perceived decision-making
benefits refer to growth in terms of knowledge and skills gained
through seeking online health information. This improvement
in decision-making capacity allows individuals to participate
more effectively in the consultation process and make reasonable
suggestions for treatment. The gain of these two kinds of
benefits makes users feel empowered.

Second, the results confirm that perceived argument quality, as
involved with the central route, has a positive effect on perceived
informational and decision-making benefits, while perceived
source credibility, which relies on the peripheral route, only has
a significant impact on perceived informational benefits. When
getting health information from online channels, the strength
of the arguments and credibility of the sources reflect the quality
of information. They are the guarantee that users can benefit
from the information they receive. Both high-quality arguments
and credible sources can enhance an individual's acceptance
and approval of the information, thus promoting the perceived
informational benefits. Individuals need knowledge and skills
to make informed health decisions. The online health
information presented with high-quality arguments can provide
recipients with health knowledge and treatment experience so
they can make informed decisions in medical consultations.

Our results show that the credibility of sources has no significant
influence on perceived decision-making benefits. One possible
explanation is that the basis for supporting individuals’
participation in decision-making may come more from the
information itself, which develops individuals’ knowledge or
skills. However, the credibility of information resources as a

peripheral cue does not improve knowledge or skill levels and
thus cannot support the individual’s participation in the
decision-making process.

Third, we also found that the effects of the central route and the
peripheral route are different in low and high health literacy
groups. For individuals with high health literacy, the effect of
central route processing (perceived argument quality) on
perceived informational benefits is stronger than the influence
of processing using peripheral cues (perceived source
credibility). Individuals with high health literacy are more likely
to exert cognitive effort when assessing the arguments provided
by online information. For these individuals, information source
credibility is used as a secondary consideration and has a weaker
effect on perceived informational benefits. The opposite is true
for individuals with low health literacy. For low health literacy
groups, their judgments of online health information rely more
on the source credibility.

Finally, the study demonstrates that the effects of the two
perceived benefits on health empowerment are different between
groups with high and low health literacy. The effect of perceived
informational benefits on health empowerment is greater in the
low health literacy group than in the high health literacy group.
The effect of perceived decision-making benefits on health
empowerment is significant in the high health literacy group
but not in the low-health literacy group. The results show that
there is a higher demand for health empowerment for individuals
with high health literacy. Merely information benefits are not
enough to promote health empowerment but to further obtain
perceived decision-making benefits. For low health literacy
groups, health empowerment does not derive from participating
in decision-making but from getting enough information to
reduce information asymmetry.

Theoretical Implications
There are two theoretical contributions of this study. First, the
study provided a profound understanding of the mechanism of
health information processing on health empowerment. Previous
studies highlighted the convenience and positive health
outcomes that can be derived from information technology and
online health information [9,10,14]. However, fewer studies
have focused on how the process of information processing
influence users’ perceived benefits and health empowerment.
To advance this line of research, this study explored how the
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two information processing routes affect the individuals’
perceived benefits and health empowerment. In this way, our
work enriches the existing research on health empowerment
promotion.

Second, this study explained the relationship between health
literacy and health empowerment from a new perspective that
is different from previous literature, which always explores the
direct relationship between health literacy and health
empowerment [94-96]. This study found that individuals with
different health literacy have differences in the processing of
online health information. Individuals with higher health literacy
tend to focus on the central route, while those with lower health
literacy focus on peripheral cues. The findings of this study
provide a new perspective for studying the relationship between
health literacy and health empowerment in other contexts.

Practical Implications
Based on our theoretical analysis and empirical results, the
following practical implications should be noted. First,
encouraging patients to search for high-quality online health
information is an effective way to promote their health
empowerment. The information provider can strengthen
information quality management in terms of perceived argument
quality and perceived source credibility. Accordingly, to prevent
the dissemination of misleading content, online health
information providers should establish reasonable evaluation
and testing mechanisms. They should strictly scrutinize every
piece of health information provided to consumers and ensure
that information content is complete, rigorous, sound, and
scientific.

Second, information providers should also consider the health
literacy of recipients while providing health information. To
improve the effectiveness of promoting health empowerment,
online health information providers should establish a health
literacy assessment mechanism to provide targeted information
services to individuals with different health literacy. For
individuals with a high level of health literacy, it is an effective
strategy to cultivate users' health decision-making ability to
promote health empowerment, and providers should highlight
the scientific nature of the information. For those with a lower
level of health literacy, making them more informed is an

effective way to promote empowerment, and providers should
highlight the professionalism and reliability of the sources of
information.

Limitations of the Study
Although this paper draws some conclusions that cannot be
ignored, there are still some shortcomings that should be
addressed in the future. First, this study did not consider the
impact of the type of online health information service model
used by consumers to gather information, such as an online
health consultation website or a medical information portal.
The unique characteristics of different online health information
services may impact health empowerment. Second, our study
was based on a static model and cross-sectional data. The
processes that affect the promotion of individual health
empowerment are likely to be dynamic, so longitudinal research
is necessary. Third, we did not involve the measurement of the
respondent’s disease and pathology, which may affect a person’s
use of online health information. Finally, medical consultation
is a process of interaction between patients and doctors. This
research only focuses on patient factors. Future research should
consider the impact of doctor-related factors (such as empathy
and patient-centered communication) on health empowerment.

Conclusion
In this paper, we explored the effect of the central route and
peripheral route of online health information on users’ health
empowerment. We also considered the moderating role of health
literacy in both routes. To test the hypothesis, PLS-SEM was
used to analyze the data, and the empirical results supported
most of the hypothesis. The findings further confirmed the
important role of electronic information technology in promoting
health empowerment. In the context of online health
information, we must pay more attention to information quality
and the interaction effect between individuals’ health literacy
and information processing cues. Research results provide
practical guidance for health information providers to better
serve and maximize individuals’ benefits and empowerment.
This study also pointed out the differences in promoting health
empowerment besides health literacy. And more research in the
future is needed to focus on individualized differences in the
promotion of health empowerment.
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