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Abstract

Background: The COVID-19 vaccine is an effective tool in the fight against the COVID-19 outbreak. As the main channel of
information dissemination in the context of the epidemic, social media influences public trust and acceptance of the vaccine. The
rational application of health behavior theory is a guarantee of effective public health information dissemination. However, little
is known about the application of health behavior theory in web-based COVID-19 vaccine messages, especially from Chinese
social media posts.

Objective: This study aimed to understand the main topics and communication characteristics of hot papers related to COVID-19
vaccine on the WeChat platform and assess the health behavior theory application with the aid of health belief model (HBM).

Methods: A systematic search was conducted on the Chinese social media platform WeChat to identify COVID-19 vaccine–related
papers. A coding scheme was established based on the HBM, and the sample was managed and coded using NVivo 12 (QSR
International) to assess the application of health behavior theory. The main topics of the papers were extracted through the Latent
Dirichlet Allocation algorithm. Finally, temporal analysis was used to explore trends in the evolution of themes and health belief
structures in the papers.

Results: A total of 757 papers were analyzed. Almost all (671/757, 89%) of the papers did not have an original logo. By topic
modeling, 5 topics were identified, which were vaccine development and effectiveness (267/757, 35%), disease infection and
protection (197/757, 26%), vaccine safety and adverse reactions (52/757, 7%), vaccine access (136/757, 18%), and vaccination
science popularization (105/757, 14%). All papers identified at least one structure in the extended HBM, but only 29 papers
included all of the structures. Descriptions of solutions to obstacles (585/757, 77%) and benefit (468/757, 62%) were the most
emphasized components in all samples. Relatively few elements of susceptibility (208/757, 27%) and the least were descriptions
of severity (135/757, 18%). Heat map visualization revealed the change in health belief structure before and after vaccine entry
into the market.

Conclusions: To the best of our knowledge, this is the first study to assess the structural expression of health beliefs in information
related to the COVID-19 vaccine on the WeChat public platform based on an HBM. The study also identified topics and
communication characteristics before and after the market entry of vaccines. Our findings can inform customized education and
communication strategies to promote vaccination not only in this pandemic but also in future pandemics.
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Introduction

The COVID-19 outbreak at the end of 2019 damaged societies
and economies worldwide, endangering public health and
leading to an unprecedented global public health and economic
crisis. The World Health Organization (WHO) deemed it as a
public health emergency of international concern by January
2020, and the outbreak was declared a pandemic in March [1,2].
The COVID-19 vaccine is one of the best ways to restore social
function as an effective tool to combat the COVID-19 epidemic.
The key to establishing herd immunity and preventing the spread
of pandemics is by improving the speed and rate of vaccination.
However, listed as one of the 10 threats to global health in 2019,
vaccine hesitancy remains dire and growing globally [3]. Public
hesitancy and reluctance to receive the COVID-19 vaccine
impede the speed and coverage of vaccination and are major
potential barriers to effective vaccine rollout [4]. Therefore,
there is an urgent need to develop health education strategies
that promote public trust and vaccine acceptance before and
after vaccines are introduced to the market [5-7].

Web-based vaccine information dissemination is an important
way to raise public awareness of vaccines. Multiple studies have
shown that web-based vaccine information or social media
interventions can influence audience vaccine behavior [8-11].
At the same time, with the rapid development of mobile internet
and the popularity of social networks, social media has become
the primary choice for the public to obtain various information.
During the COVID-19 epidemic, social media became the main
channel for disseminating health knowledge, official
authoritative news, and disinformation due to its universality
and convenience [9,12]. Culture may play a significant role in
how vaccine is promoted based on health behavioral theory.
Vaccine information on social media from different cultures
and national contexts might differ, so it is necessary to analyze
the spread of COVID-19 vaccine messages on Chinese social
media. WeChat is the most widely and frequently used social
media in China [13]. WeChat continued to occupy a pivotal
position in the Chinese market after the COVID-19 outbreak.
A study on public awareness and information dissemination of
novel coronavirus pneumonia jointly conducted by the National
Information Center and Nanjing University reported that
WeChat is the most important channel for the public to obtain
information on the outbreak [14]. Meanwhile, a report published
by CSM Media Research reported that WeChat was the media
with the longest user contact time during the time of the outbreak
[15]. However, some characteristics of the COVID-19
vaccine–related papers widely circulated on WeChat remain
unclear, such as the topics of interest to audiences at different
stages and the source of the information in the papers. Therefore,
we chose papers that caused widespread communication on
WeChat public platforms as the research object and analyzed
the topics and dissemination characteristics of the papers to help
understand the types of information that trigger public attention.

The content of the information disseminated by the media is
also crucial according to Social Cognitive Theory.
Misinformation or inappropriate dissemination of information
may have a significant impact on the acceptance of COVID-19
vaccine [16]. Information about infectious diseases and vaccines

in social media may influence people’s health risks perception
and their decision-making processes and risk management
behaviors [17]. Therefore, it is critical to understand how social
media promote the COVID-19 vaccine on the internet. However,
there are still few studies evaluating papers related to COVID-19
vaccine from the WeChat platform. The rational application of
health behavior theory could guarantee public health information
dissemination effectively [18,19]. The health belief model
(HBM) is one of the most widely used behavior change models
[20]. It has proven its utility in explaining and predicting
preventive health behaviors [21,22]. Moreover, HBM has been
widely used to study the factors influencing vaccination
intentions [23,24]. The structural variables it contains all showed
utility in predicting influences on vaccination intention and
uptake [25-27]. Previous studies examining the application of
the human papillomavirus vaccine and Zika virus–related tweets
to health behavior theory using the HBM [19,23]. One study
examined the HBM expression in COVID-19 vaccine–related
stories from 3 news outlets, but no study has introduced HBM
to specifically assess the COVID-19 vaccine papers in Chinese
social media [28]. Other than that, the expression of health belief
structures in different topics remains unclear.

Therefore, this study aimed to systematically search for
COVID-19 vaccine–related hot papers that trigger widespread
dissemination on WeChat in order to identify the papers’ hot
topics and dissemination characteristics. Based on HBM, this
study evaluates the application of health behavior theory to
COVID-19 pneumonia vaccine–related papers in WeChat and
summarizes the reasons why the messages achieved a
communication advantage. Explore the theory-driven COVID-19
vaccine information dissemination strategy, in order to more
effectively persuade residents to vaccine not only during this
pandemic but also during the future pandemic.

Methods

Data Collection
In September 2021, the total number of vaccinations in China
exceeded 2.1 billion doses, and the proportion of the population
completing the full course of vaccination met the herd
immunization requirement [29,30]. On October 1, 2021, the
daily increment of vaccination doses fell below 1 million doses
for the first time until it recovered to more than 2 million doses
on the 18th. Meanwhile, in mid-October, China carried out
booster dose vaccinations one after another nationwide, and the
first round of nationwide vaccinations was completed. This
study focuses on the characteristics of the paper that caused
widespread dissemination around the time the COVID-19
vaccine entered the market. In WeChat, papers with more than
100,000 reads are marked as “100000+,” which is considered
a sign of widespread communication [31]. Therefore, we use
the keyword “COVID-19 Vaccine” on the search engine of
Qingbo big data platform to collect WeChat papers with more
than 100,000 hits on October 18, 2021, as the search deadline.
Qingbo big data is China’s largest third-party new media big
data evaluation and research platform serving the Chinese
government, China’s top news media, and internet companies
including Tencent [32]. The organization covers the data of
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almost all major Chinese social media platforms, including
WeChat, and is the largest third-party WeChat database in China
[33,34]. It enjoys a high reputation among researchers and
decision makers of China’s new media impact assessment
standards and is often used as a data source by researchers
[33,35].

Two independent researchers reviewed each potentially suitable
paper. Inclusion criteria are that papers must be related to
COVID-19 vaccines and written in Chinese. The following
papers were excluded because (1) they focused on content
unrelated to health communication, such as praising volunteers
or scientists involved in vaccine development or promotion and
financial news related to the COVID-19 vaccine, (2) they were
deleted by the publisher and cannot be accessed, (3) they were
presented in video form without substantive text, and (4) the
content was duplicative (if the paper is a duplicate, we will keep
the original paper, and if the original paper is not indicated, we
will keep the paper with the highest number of likes).

Content Analysis
The general features of the papers are recorded, including paper
push location, content presentation, pushing time, original logo,
information source, and publish subject. A coding protocol for

content analysis is developed, tested, and implemented for the
coding process. According to the HBM, the likelihood of people
adopting a particular health-promoting behavior is influenced
by the following variables: (1) perceived susceptibility to
subjective perception of the possibility of health risks, (2)
perceived severity of the consequences of contracting the
disease, (3) perceived benefits of adopting a particular health
behavior, (4) perceived barriers to the adoption of specific health
behaviors, (5) self-efficacy of an individual’s assessment of
confidence in being able to successfully perform a health
behavior, and (6) behavioral cues that guide individuals to
perform healthy behaviors [19,36]. Based on the original
definition of the HBM variables, we redefined the variables of
the HBM according to the information dissemination
characteristics of the COVID-19 vaccine–related domain, as
shown in Table 1. The role of health care professionals and
celebrities in vaccine promotion has been emphasized several
times in previous studies [37-41]. Trust in the government and
vaccination coverage, at the same time, both influence the
public’s vaccination willingness [38,40,42]. Therefore, we added
social preference and defined social preference as an
individual’s, government’s, or society’s attitude toward
COVID-19 vaccine.

Table 1. Coding variables and descriptions based on health belief model.

Definition and descriptionsAssessment variables

The description of COVID-19 susceptibility or risk of possible infection in the paperSusceptibility description

The description of the consequences or threats to individuals of SARS-CoV-2 virus infection or refusal of vac-
cination

Severity description

The description of the positive effects or benefits of vaccination in the paperBenefits description

The description of the answer and solution to potential barriers or difficulties in an individual’s vaccination
behavior

Solutions to obstacles

The description of the conditions associated with the individual performing the act of vaccination or the ease
of access to vaccines

Self-efficacy and behavioral cues

The description of the attitude of individuals, government, or society toward vaccination behaviorSocial preference

NVivo 12 (QSR International) was used to manage and code
the samples. A single paper is the sample, independent natural
sentence is the unit of analysis, and the semantic connotations
of the sentences are the basis for coding. If sentence contains
multiple connotations, it will be coded into multiple categories.
If the same connotation is repeatedly expressed by consecutive
sentences, they are combined and coded into the same category.
Prior to coding, the 2 coders were trained in content analysis,
coding guidelines, and NVivo 12 software operation until they
reached a high level of agreement on understanding and using
the coding protocol. More than 10% (100/757, 13%) of the
identified hot papers were randomly selected for double coding,
and reliability tests between content analysis codes were
performed using κ coefficients. The first coder coded the
remaining papers once the reliability was reached. Samples with
differences in the reliability check were solved through
discussion until the researchers agreed upon the results and were
included in the results after recoding and approval.

Topic Model Training
Prior to the topic modeling, we preprocessed the text data to
avoid the noise that affects the topic modeling. The jieba
package in Python programming environment was used to
conduct word segmentation. Several common Chinese
deactivation word lists, such as the Baidu deactivation word
list, were used as the base word list. Based on this,
high-frequency but nonactual words were added according to
the content of the study. After deduplication and integration,
our own deactivation word list was built. Domain-specific
research requires the construction of relevant domain lexicons
to improve the effect of word segmentation. We built a user
lexicon based on the initial word segmentation results, combined
with specific expressions related to the COVID-19 vaccine, to
avoid some fixed collocations being further sliced and diced.

We used the Latent Dirichlet Allocation (LDA) algorithm for
topic modeling. As a common and mature topic analysis method,
LDA topic model is a Bayesian model including words, topics,
and documents in 3 levels. The basic idea is that a document is
composed of different potential topics according to a certain
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probability distribution, and each topic is composed of different
words according to a certain probability distribution. The
number of topics is an important parameter of the LDA and
needs to be set manually. To determine the optimal number of
topics with favorable model performance, we use the perplexity.
Perplexity is a common method of determining the number of
topics, with lower perplexity showing better model fit [43].
Increasing the number of topics usually decreases the perplexity,
but too large a number of topics can cause the model to overfit
and lead to difficulties in interpretation and subjective validation.
As shown in Figure 1, the perplexity decreases as the number
of topics increases. When the number of topics is 5, there is an

obvious inflection point of the perplexity curve, that is, the curve
decreases sharply when the number of topics is less than 5, and
the curve basically tends to be smooth when the number of
topics is greater than 5. The selection of the number of topics
relying only on the application of statistical methods is often
difficult to interpret for humans [44]. Therefore, we further
evaluated the model effect by varying the number of topics.
Compared to other topic models, when the number of topics is
5, the topic model strikes a balance between being too narrow
that may ignore important content and too broad that makes it
difficult to interpret. Therefore, we chose 5 as our topic number.

Figure 1. The topic perplexity score curve used to evaluate the performance of the topic model.

Ethical Considerations
This study was approved by the Ethics Committee of Chongqing
Medical University.

Results

General Characteristics
We identified a total of 757 papers. The number of papers is
driven by the vaccine allocation program. As shown in Figure
2, the number of papers reached a stage peak when the
government released a program related to vaccine distribution.
For example, the number of papers with more than 100,000
reads peaked at 17 on May 27, 2021, when the vaccine

distribution schedule was adjusted to prioritize the second dose.
As shown in Table 2, most papers were published in headline
format accounting for 79% (597/757) of the total. The main
form of content is the combination of pictures and text (566/757,
75%). Original logos were lacking in almost all of the papers
(671/757, 89%). More than half (454/757, 60%) of the papers
marked the editors or journalists of the paper, which was the
most predominant way. Overall, 423 papers marked that the
message came from other WeChat official accounts. This was
followed by government departments, with 211 papers labeled
as having a government department as the information source.
The Center of Disease Control (98/211, 46%) and the Health
and Welfare Commission (96/211, 45%) were the most
prominent government department sources.
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Figure 2. Daily number of papers with more than 100,000 reads related to COVID-19 vaccines from February 23, 2020, to October 18, 2021.

Table 2. General characteristics collected for each of the papers.

Papers, n (%)Assessment measure

Paper push location

597 (79)Headlines

160 (21)Subheadlines

Content presentation

98 (13)Pure text

566 (75)Combination of text and picture

93 (12)Combination of video, text, and picture

Original logo

86 (11)Yes

671 (89)No

Information source

454 (60)Editors or journalists

423 (56)Other WeChat official accounts

211 (28)Government departments

40 (5)Occupational physicians or medical practitioners

44 (6)Expert researchers

7 (1)Scientific research institution

39 (5)Scientific literature

28 (4)Medical institution

93 (12)Not indicated

Health Belief Structure in the Paper
A total of 100 identified hot papers were randomly selected for
double coding to check the reliability test between content
analysis codes. The κ coefficient was 0.84, and greater than 0.8
was considered reliable. A total of 8929 reference points were

recorded based on HBM with an average of 12 reference points
per paper. As shown in Table 3, solutions to obstacles (585/757,
77%) were the most prominent category, mentioned more than
3 times per paper on average. The burden of vaccination
procedures appears in most papers and contains requirements
for matters in the vaccination process, such as vaccine injection
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requirements, interval requirements for immunization
procedures, and the burden of vaccination matters. The second
is vaccine side effects, which mainly include the incidence and
severity of adverse reactions to vaccines and the way to deal
with them. Immunization benefits were mentioned the most in
the descriptions of vaccine benefits, 114 of which (114/354,
32%) gave specific effectiveness data. Social benefits were
relatively less frequently mentioned, with 258 papers, more
than half of which (164/258, 64%) emphasized the benefits of
establishing an immune barrier to protect the population by
achieving mass vaccination. Self-efficacy and behavioral cues
descriptions depicted the conditions of access to vaccines,
allowing people to assess their confidence in obtaining the
vaccine. Expression of vaccine accessibility by describing the
time and place of vaccination was the predominant way
(379/455, 83%). About half (232/455, 51%) of the papers
additionally mentioned vaccine allocation, which is the basis
for equity in vaccine access, with vaccines being given priority

to high-risk populations based on prevention and control
considerations. Social preference emphasizes psychosocial
factors and is a health belief variable increased according to the
characteristics of the COVID-19 vaccine. Vaccination status
by country or region appeared in the largest number of papers.
The attitudes of authority figures (eg, health care professionals
and presidents) had fewer papers than national or regional
vaccination situation but were mentioned 1.21 times per paper,
which was higher than the description of vaccination situation.
Susceptibility and severity describe what may pose as a
perceived threat to people. Susceptibility descriptions were
mainly focused on descriptions of the epidemic situation
(164/208, 79%), such as new cases in the country or region, the
emergence of mutant strains, and changes in risk areas. Severity
descriptions were mainly focused on descriptions of health
threats, and descriptions of social consequences for life or work
were only present in 35 papers.

Table 3. Results of a content analysis review based on the health belief model.

Average number of mentions per paperReference pointsNumber of papersVariable

1.37284208Susceptibility description

1.16190164The current situation of COVID-19 at home and abroad

1.219478The expression of novel coronavirus infection characteristics

1.28173135Severity description

1.20132110The threat to life and health after novel coronavirus infection

1.174135The impact of unvaccinated on life or work

1.88879468Benefits description

1.55550354The immune benefits

1.28329258The benefits to society

3.201874585Solutions to obstacles

1.09144132Economic burden

1.31377288Side effects of vaccines

1.58526333The burden of vaccination procedures

1.37373273Safety of vaccines

1.21147121Limitations of vaccines

1.23307249Vaccination taboos and people delaying vaccination

1.81825455Self-efficacy and behavioral cues

1.42537379Vaccine accessibility

1.24288232Vaccine allocation

1.58567360Social preference

1.21149123The attitude of authoritative personnel

1.1411197Government policy support for vaccination

1.15236205National or regional vaccination situation

1.167161International willingness to accept the vaccine
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Topics Identified by the Topic Model

Overview
We identified 5 topics and their keywords and assigned the
highest probability topic to each paper, as shown in Table 4.

We further defined the prevalence of each HBM variable in
each topic by calculating the ratio of the number of papers
containing the structure to the total number of HBM-related
papers (Figure 3).

Table 4. Topics and keywords formulated by Latent Dirichlet Allocation topic modeling.

Papers, n (%)KeywordsTheme and topics

267 (35)Research, infection, clinical trial, antibody, data, protection, Sinopharm, CanSinoBIO,
variant, clinical, trial, safety, Sinovac, effectiveness, effect, injection, prevention, institute

Vaccine development and effectiveness

197 (26)Prevention and control, case, confirmed, pneumonia, risk, newly added, nucleic acid, input,
detection, mask, protection, area, spread, cumulative, isolation

Disease infection and protection

136 (18)Appointment, vaccination site, second dose, first dose, citizen, resident, community, regis-
tration, arrangement, public, service center, identity card, community health, queue

Vaccine access

105 (14)Disease, acute, drugs, component, allergy, interval, vaccination taboos, post-vaccination,
deferred vaccination, diabetes, pre-vaccination, hypertension, fever, lactation, symptoms,
pregnancy, chronic illness

Vaccination science popularization

52 (7)Post-vaccination, protection, monitoring, effect, antibody, safety, protein, adenovirus
vector vaccine, injection site, recombinant, variant, redness, swelling, coupling, fever, pain

Vaccine safety and adverse reactions
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Figure 3. Heat map of the evolution of health belief constructs for each theme, from top to bottom, topic 1 (vaccine development and effectiveness),
topic 2 (disease infection and protection), topic 3 (vaccine access), topic 4 (vaccination science popularization), and topic 5 (vaccine safety and adverse
reactions). The x-axis represents the months during the study period. Darker colors correspond to higher prevalence of health belief structures (defined
by the ratio of the specific construct–related papers to total HBM-related papers).

Topic 1: Vaccine Development and Effectiveness
Hot papers with vaccine development and effectiveness as the
main theme run throughout the examination, peaking in May
and June 2021 (Figure 4). This may be related to the
announcement by the WHO in these 2 months to place vaccines
from Sinopharm and Sinovac on the emergency use list. More

than 2 in 3 papers under this theme described both benefits and
solutions to obstacles (Table 5) and maintained a higher share
than the other constructs throughout the study period. Benefits
description was achieved mainly by emphasizing the
immunizing effect of the vaccine, which was mentioned in 163
of 194 papers. Explanations of vaccine safety (122/210) and
side effects (103/210) to alleviate public perceptions of barriers
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to vaccination were the most frequently mentioned elements.
Severity and susceptibility were described relatively infrequently

but were largely consistent throughout the study period.

Figure 4. Monthly frequency of each topic on WeChat from February 2020 to October 2021.

Table 5. The performance of health belief structures in each topic.

Topic 5: vaccine safe-
ty and adverse reac-
tions (N=52), n (%)

Topic 4: vaccination
science popularization
(N=105), n (%)

Topic 3: vaccine
access (N=136),
n (%)

Topic 2: disease in-
fection and protec-
tion (N=197), n (%)

Topic 1: vaccine devel-
opment and effective-
ness (N=267), n (%)

Variable

16 (31)21 (20)19 (14)81 (41)71 (27)Susceptibility description

12 (23)26 (25)10 (7)50 (25)37 (14)Severity description

41 (79)63 (60)62 (46)108 (55)194 (73)Benefits description

49 (94)103 (98)93 (68)130 (66)210 (79)Solutions to obstacles

37 (71)48 (46)127 (93)139 (71)104 (39)Self-efficacy and behavioral cues

12 (23)34 (32)47 (35)121 (61)146 (55)Social preference

Topic 2: Disease Infection and Protection
The number of hot papers on this topic is closely related to the
epidemic situation, for example, the number of hot papers
peaked in July 2021 when imported cases from abroad and local
cases appeared one after another in some parts of China, and
public attention shifted to the disease itself. Each of the health
belief constructs in this theme, except for the severity
description, was occurring at a high frequency after December.
The proportion of papers containing descriptions of severity
increased month by month, eventually equalizing the prevalence
of each health belief construct. The number of papers containing
all 6 health belief constructs also reached 15, the highest
percentage of all topics. In addition, the description of
susceptibility had the highest proportion of all themes, with a
predominance of descriptions of the domestic and international
epidemic situation (70/81, 86%).

Topic 3: Vaccine Access
Self-efficacy and behavioral cues were the most prominent
health belief construct in this topic, mentioned in almost all
papers (127/136, 93%). Except for a small downward adjustment
in early 2021, they all maintain the highest prevalence.
Representing vaccine accessibility by accounting for information
such as the time and place of vaccination is the most common
way this construct is used in this topic (121/127). In December
2020, vaccination programs were announced and papers related
to topic 3 (vaccine access) entered the public domain. As can
be seen in Figure 3, there were more papers categorized in 3
constructs of self-efficacy and behavioral cues, benefits, and
solutions to obstacles in the previous period. This may be related
to the hesitant attitude of some members of the public toward
vaccination in the early stages of vaccination. The public is
concerned about the benefits of vaccination and the
interpretation of barriers to vaccination, in addition to
understanding how to obtain the vaccine. As the number of
vaccinations increased, public sentiment toward vaccination
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gradually increased and the proportion of papers containing
descriptions of benefits and barriers diminished. Monthly
vaccination amount increased by more than 500 million doses
in June 2021, reaching a recent high. The number of papers for
topic 3 (vaccine access) also peaked this month (Figure 4).

Topic 4: Vaccination Science Popularization
In March 2021, the National Health Commission released the
COVID-19 Vaccination Guidelines (First Edition), and the hot
papers with the main topic of vaccination science continued to
attract public reading, and the number of papers continued to
be second only to topic 1 for 2 months (Figure 4). Almost all
of the papers (103/105, 98%) provide answers to possible
barriers that the public may encounter in the vaccination process.
By analyzing the prevalence of health belief constructs, we
found that the barrier construct has remained at a stable and
highest level since the announcement of the vaccination program
in December 2020. The science of contraindications to
vaccination for specific populations was the most frequently
mentioned solutions to obstacles, which also corresponds to the
keywords diabetes, hypertension, and pregnancy in the results
of the topic modeling.

Topic 5: Vaccine Safety and Adverse Reactions
Topic 5 was used as the main theme less frequently than other
topics for most of the period we examined. We note that topic
5 has 2 peaks in December 2020 and May 2021, respectively.
By reviewing the papers from both time periods, the reasons
that led to the interest in this topic were identified. A 2-step
vaccination program was announced in December 2020, and
the COVID-19 vaccine, which requires only one dose, was
officially launched in May 2021, making the safety of the
vaccine a hot topic of public concern. Similar to topic 4, almost
all papers in topic 5 mentioned explanations for barriers to
vaccination (49/52, 94%).

Discussion

Principal Findings
The media plays an important role in raising public awareness
about preventive behaviors in the context of major outbreaks,
so it is critical to understand the role of media in mobilizing the
public for vaccination with the COVID-19 vaccine. Previous
studies have documented how various variables of the HBM
influence public vaccination behavior, but few studies have
evaluated vaccine promotion papers in social media. This study
is the first to borrow from HBM to comprehensively compare
and evaluate popular papers related to the COVID-19 vaccine
that have been widely disseminated on WeChat, a representative
social media in China. We analyzed the trends in the evolution
of COVID-19 vaccine–related paper topics and the prevalence
of health belief structures within each topic before and after the
market entry of the COVID-19 vaccine. The study can serve as
a reference for implementers responsible for vaccine promotion
as an important theoretical basis for responding to future vaccine
promotion under public health emergencies. In an era of rapid
internet globalization, this study may also provide a reference
for other countries to use data from social media platforms (eg,

Twitter and Facebook) to conduct relevant research and improve
information governance during public health emergencies.

The release dates of relevant policies constitute the time points
for the proliferation of paper innovations. The analysis of each
theme also shows this pattern. The combination of graphics and
text is the most prominent form of presentation in the hot papers,
accounting for 75% (566/757) of the total. Therefore,
interpretation and analysis of relevant policies and the use of
appropriate multimedia may be a way to attract readers’
attention. Sources are an important indicator of the authenticity
and credibility of a paper, and the addition of reliable sources
to show credibility is necessary [45]. Trusted sources of
information will be more effective, especially when health
professionals are involved [46]. However, the sources of only
40 of the 757 papers we identified included occupational
physicians or medical practitioners. Only 44 papers indicated
the involvement of expert researchers, and the information came
mainly from editors or journalists themselves. Journalists lack
the relevant expertise and will have serious repercussions if
they disseminate inappropriate or incorrect health information,
which in turn will affect COVID-19 vaccine acceptance [16].
WHO also stresses the importance of using expert and
knowledgeable resources or consulting with scientific media
centers in each country when reporting on the COVID-19
vaccine [47].

Interventions with a clear theoretical basis are more effective
compared with those that lack a clear theoretical basis [20]. The
HBM was one of the first health behavior theories, which has
been widely used in vaccination behavior research. Although
all papers contain at least 1 construct, only 29 papers containing
all 6 constructs are inadequate. Perceived barriers and perceived
benefits are the strongest predictors of behavior in the HBM
[48]. Corresponding to this study, these 2 constructs are also
the most prominent. Safety, side effects, and efficacy were all
present in less than half of the papers. However, vaccine-hesitant
individuals were most concerned about vaccine efficacy and
side effects in previous studies [38]. On the other hand, the
COVID-19 vaccine’s development is more rapid than that of
previous vaccines due to its specificity, and the impact of speed
on safety and efficacy has become a matter of public concern.
Answers on this are currently lacking. This all underscores the
need for the media to step up their advocacy for the safety and
efficacy of vaccines. Health workers are the most trusted source
of COVID-19 vaccine guidance [49]. However, this part of the
paper is also inadequately expressed, with only 123 papers (less
than one-fifth) expressing the attitudes of authoritative personnel
regarding vaccination. Emphasizing the efficacy and safety of
vaccines through authority figures such as health workers may
be an effective way to reduce vaccine hesitation.

Our findings suggest that both the number of papers and the
structural prevalence of health beliefs in each topic have
undergone substantial temporal changes, which may indicate
the evolution of WeChat users’ hotspots of interest. After the
announcement of the vaccination program in December 2020,
the public attention did not change to vaccination science and
vaccine access, which may be related to the continued lack of
confidence in vaccines in the early stages of vaccine promotion.
We note that the prevalence of the social preference structure
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in topic 3 was lower during this period relative to the other
periods, while other topics have a high level in this period. Topic
3 (vaccine access) targeted the public who already held
vaccination intentions. The high level of prevalence of social
preference structure in other topics may reflect the concern of
people who hesitated about vaccines on social preferences in
the early stage of vaccine promotion. Indeed, positive social
preferences such as influential figures’ attitudes toward
vaccination and regional vaccination rates have been shown to
increase public confidence, which in turn promotes vaccination
[50]. Therefore, increasing social preference promotion of
positive behavioral intentions in the early stages of vaccine
promotion to create a positive social impact may be a viable
approach.

The percentage of obstacles solution structures was high for all
topics and did not decrease significantly in prevalence during
this study time period. Reducing the public's assessment of the
risk and benefit ratio of vaccination continues to be the focus
of media campaigns. The prevalence of susceptibility and
severity constructs across topics was not high during most of
the study period, which may be related to the fact that both
descriptions are based on fear-based appeals that may trigger
public perceptions of threat. This may be related to the
significant damage caused by this COVID-19 pneumonia
outbreak, and the publisher’s fear that fear-based appeals will
cause public anxiety and fear, which in turn will cause the public
to avoid such information and preventive health behaviors [51].
This is consistent with previous studies in which public health
agencies are generally reluctant to broadcast emotionally
charged propaganda [51]. However, people are more inclined
to content that is closely related to them in risk communication.
Appropriate fear-based appeals are effective in influencing
attitudes toward healthy behaviors and help to motivate the
adoption of health behaviors [52]. At the same time, previous
studies have disproved the publishers’ fears of lawsuits [52].
Combining the vaccination efficacy claims with the severity of
susceptibility to COVID-19 is an approach worth considering.
The susceptibility and severity of fear-based descriptions
promote public vaccination behavior, while the efficacy of the
vaccine alleviates public anxiety and fear.

Limitations and Future Work
The study continues to have some limitations. We may have
missed some papers as the keyword search cannot exhaust all
papers. Although the search strategy can be extended to
SARS-CoV-2 virus to identify more relevant papers, the search
results are overwhelming for us to perform manual content
analysis. On the other hand, due to censorship, some papers
may be removed before data collection. However, this has
minimal impact on our results because the WeChat public
platform reviews the content of papers once before they are sent
out, so only a very small percentage of papers will be deleted
due to censorship after they are sent out. This study evaluated
the use of the theoretical framework in the WeChat hot papers,
but due to the limited expertise of the researchers, we did not
assess the degree of authoritative science in the content of the
papers. We will consider adding subsequent researchers to
continue the study in-depth. Researchers could focus on
web-based vaccine promotion papers in other languages in future
researches. In addition, the readability and applicability of the
papers also affect the user’s information acceptance, and future
studies could further evaluate papers with the help of readability
measures.

Conclusions
This study describes the topics and communication
characteristics of information related to the COVID-19 vaccine
that was widely disseminated on WeChat public platforms
before and after its introduction into the market. For the first
time, we assessed the application of their health behavior theory
by using an HBM. Additionally, we explored trends in the
evolution of themes and trends in the prevalence of health belief
structures across themes. This can help researchers identify
time-based hotspots of public interest to design-targeted
communication strategies to promote vaccination not only in
this pandemic but also in future pandemics. Overall, the structure
of the HBM included in the paper is inadequate. Barrier and
benefit descriptions were performed most prominently, but the
descriptions of safety and effectiveness, which are of concern,
continue to need strengthening. The lack of trusted sources for
the labeling of the paper may raise concerns about confidence
in the authenticity of authority. The use of publicly trusted health
workers to advocate for guidance on vaccination is worth
considering.

Acknowledgments
This research was supported by the Intelligent Medicine Research Project of Chongqing Medical University (YJSZHYX202124
and ZHYX202105).

Data Availability
The data sets generated and analyzed during this study are available from the corresponding author on reasonable request.

Conflicts of Interest
None declared.

References

1. Statement on the second meeting of the International Health Regulations (2005) Emergency Committee regarding the
outbreak of novel coronavirus (2019-nCoV). World Health Organization. 2020. URL: https://www.who.int/news/item/

J Med Internet Res 2023 | vol. 25 | e45051 | p. 11https://www.jmir.org/2023/1/e45051
(page number not for citation purposes)

Wu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
http://www.w3.org/Style/XSL
http://www.renderx.com/


30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-
regarding-the-outbreak-of-novel-coronavirus-(2019-ncov) [accessed 2022-06-15]

2. WHO Director-General's opening remarks at the media briefing on COVID-19—11 March 2020. World Health Organization.
2020. URL: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-
briefing-on-covid-19---11-march-2020 [accessed 2022-05-15]

3. Ten threats to global health in 2019. World Health Organization. URL: https://www.who.int/news-room/spotlight/
ten-threats-to-global-health-in-2019 [accessed 2022-05-15]

4. Sallam M. COVID-19 vaccine hesitancy worldwide: a concise systematic review of vaccine acceptance rates. Vaccines
2021;9(2):160 [FREE Full text] [doi: 10.3390/vaccines9020160] [Medline: 33669441]

5. Yoneoka D, Eguchi A, Nomura S, Kawashima T, Tanoue Y, Murakami M, et al. Identification of optimum combinations
of media channels for approaching COVID-19 vaccine unsure and unwilling groups in Japan. Lancet Reg Health West Pac
2022;18:100330 [FREE Full text] [doi: 10.1016/j.lanwpc.2021.100330] [Medline: 34927110]

6. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A global survey of potential acceptance of a
COVID-19 vaccine. Nat Med 2021;27(2):225-228 [FREE Full text] [doi: 10.1038/s41591-020-1124-9] [Medline: 33082575]

7. Schaffer DeRoo S, Pudalov NJ, Fu LY. Planning for a COVID-19 vaccination program. JAMA 2020;323(24):2458-2459.
[doi: 10.1001/jama.2020.8711] [Medline: 32421155]

8. O'Leary ST, Narwaney KJ, Wagner NM, Kraus CR, Omer SB, Glanz JM. Efficacy of a web-based intervention to increase
uptake of maternal vaccines: an RCT. Am J Prev Med 2019;57(4):e125-e133. [doi: 10.1016/j.amepre.2019.05.018] [Medline:
31471001]

9. Li X, Liu Q. Social media use, eHealth literacy, disease knowledge, and preventive behaviors in the COVID-19 pandemic:
cross-sectional study on Chinese netizens. J Med Internet Res 2020;22(10):e19684 [FREE Full text] [doi: 10.2196/19684]
[Medline: 33006940]

10. Glanz JM, Wagner NM, Narwaney KJ, Kraus CR, Shoup JA, Xu S, et al. Web-based social media intervention to increase
vaccine acceptance: a randomized controlled trial. Pediatrics 2017;140(6):e20171117 [FREE Full text] [doi:
10.1542/peds.2017-1117] [Medline: 29109107]

11. Tustin JL, Crowcroft NS, Gesink D, Johnson I, Keelan J. Internet exposure associated with Canadian parents' perception
of risk on childhood immunization: cross-sectional study. JMIR Public Health Surveill 2018;4(1):e7 [FREE Full text] [doi:
10.2196/publichealth.8921] [Medline: 29351896]

12. La VP, Pham TH, Ho MT, Nguyen MH, P. Nguyen KL, Vuong TT, et al. Policy response, social media and science
journalism for the sustainability of the public health system amid the COVID-19 outbreak: the Vietnam lessons. Sustainability
2020;12(7):2931. [doi: 10.3390/su12072931]

13. Zhang X, Wen D, Liang J, Lei J. How the public uses social media wechat to obtain health information in China: a survey
study. BMC Med Inform Decis Mak 2017;17(suppl 2):66 [FREE Full text] [doi: 10.1186/s12911-017-0470-0] [Medline:
28699549]

14. The research report on public awareness and information dissemination of COVID-19 was officially released. People's
Daily Online. 2020. URL: https://baijiahao.baidu.com/s?id=1659589337220802575&wfr=spider&for=pc [accessed
2022-06-15]

15. CSM releases survey report on users' media consumption and usage expectations during the outbreak. CSM Media Research.
2020. URL: https://www.csm.com.cn/Content/2020/02-25/1015314370.html [accessed 2022-06-15]

16. Cornwall W. Officials gird for a war on vaccine misinformation. Science 2020;369(6499):14-15. [doi:
10.1126/science.369.6499.14] [Medline: 32631873]

17. Al-Dmour H, Masa'deh R, Salman A, Abuhashesh M, Al-Dmour R. Influence of social media platforms on public health
protection against the COVID-19 pandemic via the mediating effects of public health awareness and behavioral changes:
integrated model. J Med Internet Res 2020;22(8):e19996 [FREE Full text] [doi: 10.2196/19996] [Medline: 32750004]

18. Glanz K, Lewis FM, Rimer BK. Health Behavior and Health Education: Theory, Research, and Practice. San Francisco,
CA: Jossey-Bass; 1997.

19. Guidry JPD, Carlyle KE, LaRose JG, Perrin P, Messner M, Ryan M. Using the health belief model to analyze Instagram
posts about Zika for public health communications. Emerg Infect Dis 2019;25(1):179-180 [FREE Full text] [doi:
10.3201/eid2501.180824] [Medline: 30561302]

20. Glanz K, Bishop DB. The role of behavioral science theory in development and implementation of public health interventions.
Annu Rev Public Health 2010;31:399-418. [doi: 10.1146/annurev.publhealth.012809.103604] [Medline: 20070207]

21. Yang S, He C, Zhang X, Sun K, Wu S, Sun X, et al. Determinants of antihypertensive adherence among patients in Beijing:
application of the health belief model. Patient Educ Couns 2016;99(11):1894-1900. [doi: 10.1016/j.pec.2016.06.014]
[Medline: 27378081]

22. Nayak S, Roberts MS, Chang CC, Greenspan SL. Health beliefs about osteoporosis and osteoporosis screening in older
women and men. Health Educ J 2010;69(3):267-276 [FREE Full text] [doi: 10.1177/0017896910364570] [Medline:
21643516]

J Med Internet Res 2023 | vol. 25 | e45051 | p. 12https://www.jmir.org/2023/1/e45051
(page number not for citation purposes)

Wu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.mdpi.com/resolver?pii=vaccines9020160
http://dx.doi.org/10.3390/vaccines9020160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33669441&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-6065(21)00239-X
http://dx.doi.org/10.1016/j.lanwpc.2021.100330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34927110&dopt=Abstract
https://europepmc.org/abstract/MED/33082575
http://dx.doi.org/10.1038/s41591-020-1124-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33082575&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.8711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32421155&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2019.05.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31471001&dopt=Abstract
https://www.jmir.org/2020/10/e19684/
http://dx.doi.org/10.2196/19684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006940&dopt=Abstract
https://europepmc.org/abstract/MED/29109107
http://dx.doi.org/10.1542/peds.2017-1117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29109107&dopt=Abstract
https://publichealth.jmir.org/2018/1/e7/
http://dx.doi.org/10.2196/publichealth.8921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351896&dopt=Abstract
http://dx.doi.org/10.3390/su12072931
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0470-0
http://dx.doi.org/10.1186/s12911-017-0470-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28699549&dopt=Abstract
https://baijiahao.baidu.com/s?id=1659589337220802575&wfr=spider&for=pc
https://www.csm.com.cn/Content/2020/02-25/1015314370.html
http://dx.doi.org/10.1126/science.369.6499.14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32631873&dopt=Abstract
https://www.jmir.org/2020/8/e19996/
http://dx.doi.org/10.2196/19996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750004&dopt=Abstract
https://doi.org/10.3201/eid2501.180824
http://dx.doi.org/10.3201/eid2501.180824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30561302&dopt=Abstract
http://dx.doi.org/10.1146/annurev.publhealth.012809.103604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20070207&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2016.06.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27378081&dopt=Abstract
https://europepmc.org/abstract/MED/21643516
http://dx.doi.org/10.1177/0017896910364570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21643516&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Du J, Cunningham RM, Xiang Y, Li F, Jia Y, Boom JA, et al. Leveraging deep learning to understand health beliefs about
the Human Papillomavirus Vaccine from social media. npj Digit Med 2019;2(36):27 [FREE Full text] [doi:
10.1038/s41746-019-0102-4] [Medline: 31304374]

24. Chen H, Li X, Gao J, Liu X, Mao Y, Wang R, et al. Health belief model perspective on the control of COVID-19 vaccine
hesitancy and the promotion of vaccination in China: web-based cross-sectional study. J Med Internet Res 2021;23(9):e29329
[FREE Full text] [doi: 10.2196/29329] [Medline: 34280115]

25. Wong LP, Alias H, Wong PF, Lee HY, AbuBakar S. The use of the health belief model to assess predictors of intent to
receive the COVID-19 vaccine and willingness to pay. Hum Vaccin Immunother 2020;16(9):2204-2214. [doi:
10.1080/21645515.2020.1790279] [Medline: 32730103]

26. Reiter PL, Brewer NT, Gottlieb SL, McRee A, Smith JS. Parents' health beliefs and HPV vaccination of their adolescent
daughters. Soc Sci Med 2009;69(3):475-480. [doi: 10.1016/j.socscimed.2009.05.024] [Medline: 19540642]

27. Donadiki E, Jiménez-García R, Hernández-Barrera V, Sourtzi P, Carrasco-Garrido P, López de Andrés A, et al. Health
belief model applied to non-compliance with HPV vaccine among female university students. Public Health
2014;128(3):268-273. [doi: 10.1016/j.puhe.2013.12.004] [Medline: 24529635]

28. Wang D, Lu J. How news agencies' Twitter posts on COVID-19 vaccines attract audiences' Twitter engagement: a content
analysis. Int J Environ Res Public Health 2022;19(5):2716 [FREE Full text] [doi: 10.3390/ijerph19052716] [Medline:
35270408]

29. Kong Y, Jiang H, Liu Z, Guo Y, Hu D. The uptake and vaccination willingness of COVID-19 vaccine among Chinese
residents: web-based online cross-sectional study. Vaccines 2022;10(1):90 [FREE Full text] [doi: 10.3390/vaccines10010090]
[Medline: 35062751]

30. Transcript of the press conference of the Joint Prevention and Control Mechanism of the State Council on September 16,
2021. National Health Commission of the People’s Republic of China. 2021. URL: http://www.nhc.gov.cn/xcs/fkdt/202109/
f89d117481b24572a346c19fde76a396.shtml [accessed 2021-12-01]

31. Bian D, Shi Y, Tang W, Li D, Han K, Shi C, et al. The influencing factors of nutrition and diet health knowledge dissemination
using the WeChat official account in health promotion. Front Public Health 2021;9:775729 [FREE Full text] [doi:
10.3389/fpubh.2021.775729] [Medline: 34900917]

32. Yang L, Mao Y, Jansz J. A qualitative content analysis of cardiovascular diseases related health information targeted at
the Hui minority on Chinese WeChat official accounts. Healthcare 2021;9(10):1359 [FREE Full text] [doi:
10.3390/healthcare9101359] [Medline: 34683039]

33. Zhang S, Pian W, Ma F, Ni Z, Liu Y. Characterizing the COVID-19 infodemic on Chinese social media: exploratory study.
JMIR Public Health Surveill 2021;7(2):e26090 [FREE Full text] [doi: 10.2196/26090] [Medline: 33460391]

34. In the age of information explosion, how to use big data to tap the pain points of user needs? gsdata.cn. URL: http://home.
gsdata.cn/news-report/articles/576.html [accessed 2021-09-10]

35. Wang F, Wang Z, Sun W, Yang X, Bian Z, Shen L, et al. Evaluating the quality of health-related WeChat public accounts:
cross-sectional study. JMIR Mhealth Uhealth 2020;8(5):e14826 [FREE Full text] [doi: 10.2196/14826] [Medline: 32383684]

36. Rosenstock IM. The health belief model and preventive health behavior. Health Educ Monogr 1974;2(4):354-386. [doi:
10.1177/109019817400200405]

37. Taylor S, Landry CA, Paluszek MM, Groenewoud R, Rachor GS, Asmundson GJG. A proactive approach for managing
COVID-19: the importance of understanding the motivational roots of vaccination hesitancy for SARS-CoV2. Front Psychol
2020;11:575950 [FREE Full text] [doi: 10.3389/fpsyg.2020.575950] [Medline: 33192883]

38. Solís Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors M, et al. COVID-19 vaccine acceptance and hesitancy
in low- and middle-income countries. Nat Med 2021;27(8):1385-1394 [FREE Full text] [doi: 10.1038/s41591-021-01454-y]
[Medline: 34272499]

39. Griffith J, Marani H, Monkman H. COVID-19 vaccine hesitancy in Canada: content analysis of tweets using the theoretical
domains framework. J Med Internet Res 2021;23(4):e26874 [FREE Full text] [doi: 10.2196/26874] [Medline: 33769946]

40. Finney Rutten LJ, Zhu X, Leppin AL, Ridgeway JL, Swift MD, Griffin JM, et al. Evidence-based strategies for clinical
organizations to address COVID-19 vaccine hesitancy. Mayo Clin Proc 2021;96(3):699-707 [FREE Full text] [doi:
10.1016/j.mayocp.2020.12.024] [Medline: 33673921]

41. Joshi A, Kaur M, Kaur R, Grover A, Nash D, El-Mohandes A. Predictors of COVID-19 vaccine acceptance, intention, and
hesitancy: a scoping review. Front Public Health 2021;9:698111 [FREE Full text] [doi: 10.3389/fpubh.2021.698111]
[Medline: 34485229]

42. Leng A, Maitland E, Wang S, Nicholas S, Liu R, Wang J. Individual preferences for COVID-19 vaccination in China.
Vaccine 2021;39(2):247-254 [FREE Full text] [doi: 10.1016/j.vaccine.2020.12.009] [Medline: 33328140]

43. Chen L, Wang P, Ma X, Wang X. Cancer communication and user engagement on Chinese social media: content analysis
and topic modeling study. J Med Internet Res 2021;23(11):e26310 [FREE Full text] [doi: 10.2196/26310] [Medline:
34757320]

44. Grimmer J, Stewart BM. Text as data: the promise and pitfalls of automatic content analysis methods for political texts.
Polit Anal 2013;21(3):267-297. [doi: 10.1093/pan/mps028]

J Med Internet Res 2023 | vol. 25 | e45051 | p. 13https://www.jmir.org/2023/1/e45051
(page number not for citation purposes)

Wu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://doi.org/10.1038/s41746-019-0102-4
http://dx.doi.org/10.1038/s41746-019-0102-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304374&dopt=Abstract
https://www.jmir.org/2021/9/e29329/
http://dx.doi.org/10.2196/29329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34280115&dopt=Abstract
http://dx.doi.org/10.1080/21645515.2020.1790279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32730103&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2009.05.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19540642&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2013.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529635&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19052716
http://dx.doi.org/10.3390/ijerph19052716
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35270408&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines10010090
http://dx.doi.org/10.3390/vaccines10010090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35062751&dopt=Abstract
http://www.nhc.gov.cn/xcs/fkdt/202109/f89d117481b24572a346c19fde76a396.shtml
http://www.nhc.gov.cn/xcs/fkdt/202109/f89d117481b24572a346c19fde76a396.shtml
https://europepmc.org/abstract/MED/34900917
http://dx.doi.org/10.3389/fpubh.2021.775729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34900917&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9101359
http://dx.doi.org/10.3390/healthcare9101359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34683039&dopt=Abstract
https://publichealth.jmir.org/2021/2/e26090/
http://dx.doi.org/10.2196/26090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33460391&dopt=Abstract
http://home.gsdata.cn/news-report/articles/576.html
http://home.gsdata.cn/news-report/articles/576.html
https://mhealth.jmir.org/2020/5/e14826/
http://dx.doi.org/10.2196/14826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32383684&dopt=Abstract
http://dx.doi.org/10.1177/109019817400200405
https://europepmc.org/abstract/MED/33192883
http://dx.doi.org/10.3389/fpsyg.2020.575950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33192883&dopt=Abstract
https://europepmc.org/abstract/MED/34272499
http://dx.doi.org/10.1038/s41591-021-01454-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34272499&dopt=Abstract
https://www.jmir.org/2021/4/e26874/
http://dx.doi.org/10.2196/26874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769946&dopt=Abstract
https://europepmc.org/abstract/MED/33673921
http://dx.doi.org/10.1016/j.mayocp.2020.12.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33673921&dopt=Abstract
https://europepmc.org/abstract/MED/34485229
http://dx.doi.org/10.3389/fpubh.2021.698111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34485229&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(20)31576-0
http://dx.doi.org/10.1016/j.vaccine.2020.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33328140&dopt=Abstract
https://www.jmir.org/2021/11/e26310/
http://dx.doi.org/10.2196/26310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34757320&dopt=Abstract
http://dx.doi.org/10.1093/pan/mps028
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Kwon JH, Kye SY, Park EY, Oh KH, Park K. What predicts the trust of online health information? Epidemiol Health
2015;37:e2015030 [FREE Full text] [doi: 10.4178/epih/e2015030] [Medline: 26212505]

46. Chevallier C, Hacquin AS, Mercier H. COVID-19 vaccine hesitancy: shortening the last mile. Trends Cogn Sci
2021;25(5):331-333 [FREE Full text] [doi: 10.1016/j.tics.2021.02.002] [Medline: 33618982]

47. Tips for professional reporting on COVID-19 vaccines. World Health Organization. 2020. URL: https://www.who.int/
news-room/feature-stories/detail/tips-for-professional-reporting-on-covid-19-vaccines [accessed 2023-03-30]

48. Carpenter CJ. A meta-analysis of the effectiveness of health belief model variables in predicting behavior. Health Commun
2010;25(8):661-669. [doi: 10.1080/10410236.2010.521906] [Medline: 21153982]

49. Bokemper SE, Huber GA, Gerber AS, James EK, Omer SB. Timing of COVID-19 vaccine approval and endorsement by
public figures. Vaccine 2021;39(5):825-829 [FREE Full text] [doi: 10.1016/j.vaccine.2020.12.048] [Medline: 33390295]

50. Liu S, Li J, Liu J. Leveraging transfer learning to analyze opinions, attitudes, and behavioral intentions toward COVID-19
vaccines: social media content and temporal analysis. J Med Internet Res 2021;23(8):e30251 [FREE Full text] [doi:
10.2196/30251] [Medline: 34254942]

51. Maunder L. Motivating people to stay at home: using the health belief model to improve the effectiveness of public health
messaging during the COVID-19 pandemic. Transl Behav Med 2021;11(10):1957-1962 [FREE Full text] [doi:
10.1093/tbm/ibab080] [Medline: 34170323]

52. Tannenbaum MB, Hepler J, Zimmerman RS, Saul L, Jacobs S, Wilson K, et al. Appealing to fear: a meta-analysis of fear
appeal effectiveness and theories. Psychol Bull 2015;141(6):1178-1204 [FREE Full text] [doi: 10.1037/a0039729] [Medline:
26501228]

Abbreviations
HBM: health belief model
LDA: Latent Dirichlet Allocation
WHO: World Health Organization

Edited by A Mavragani; submitted 14.12.22; peer-reviewed by J Lu, J Luo; comments to author 14.02.23; revised version received
04.03.23; accepted 23.03.23; published 14.04.23

Please cite as:
Wu X, Li Z, Xu L, Li P, Liu M, Huang C
COVID-19 Vaccine–Related Information on the WeChat Public Platform: Topic Modeling and Content Analysis
J Med Internet Res 2023;25:e45051
URL: https://www.jmir.org/2023/1/e45051
doi: 10.2196/45051
PMID: 37058349

©Xiaoqian Wu, Ziyu Li, Lin Xu, Pengfei Li, Ming Liu, Cheng Huang. Originally published in the Journal of Medical Internet
Research (https://www.jmir.org), 14.04.2023. 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 2023 | vol. 25 | e45051 | p. 14https://www.jmir.org/2023/1/e45051
(page number not for citation purposes)

Wu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/26212505
http://dx.doi.org/10.4178/epih/e2015030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26212505&dopt=Abstract
https://europepmc.org/abstract/MED/33618982
http://dx.doi.org/10.1016/j.tics.2021.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33618982&dopt=Abstract
https://www.who.int/news-room/feature-stories/detail/tips-for-professional-reporting-on-covid-19-vaccines
https://www.who.int/news-room/feature-stories/detail/tips-for-professional-reporting-on-covid-19-vaccines
http://dx.doi.org/10.1080/10410236.2010.521906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21153982&dopt=Abstract
https://europepmc.org/abstract/MED/33390295
http://dx.doi.org/10.1016/j.vaccine.2020.12.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33390295&dopt=Abstract
https://www.jmir.org/2021/8/e30251/
http://dx.doi.org/10.2196/30251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34254942&dopt=Abstract
https://europepmc.org/abstract/MED/34170323
http://dx.doi.org/10.1093/tbm/ibab080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34170323&dopt=Abstract
https://europepmc.org/abstract/MED/26501228
http://dx.doi.org/10.1037/a0039729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26501228&dopt=Abstract
https://www.jmir.org/2023/1/e45051
http://dx.doi.org/10.2196/45051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37058349&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

