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How did Chinese public health authorities
promote COVID-19 vaccination on social media?
A content analysis of the vaccination promotion
posts
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Abstract

Objective: Drawing upon the health belief model, this study aims to analyze the message characteristics of coronavirus dis-
ease 2019 (COVID-19) vaccination promotion messages posted by influential Chinese public health institutions and how those
characteristics affect audiences’ participative engagement on Weibo, which is a popular social media site in China.

Methods: Two Chinese phrases for the COVID-19 vaccine were adopted as search terms to retrieve qualified posts on Weibo
from 1 December 2019 to 18 March 2023. A total of 2546 posts by the top nine most impactful public health institutions were
retained for quantitative content analysis. Message characteristics derived from the health belief model and participative
engagement indicators were coded by the authors.

Results: Among health belief model constructs, the collective-oriented constructs (i.e., benefits, cues to action, and suscep-
tibility) appeared in almost half of the posts, while the individual-oriented constructs (i.e., barriers, self-efficacy, and sever-
ity) were mentioned less. Moreover, negative binomial regression models revealed that collective-oriented constructs and
self-efficacy facilitated engagement, while other constructs played impeding roles.

Conclusions: Appearances and functions of the health belief model’s constructs in the COVID-19 vaccination promotion con-
text are closely associated with China’s collectivistic culture. Furthermore, constructs conforming to people’s psychological
traits are likely to promote public engagement and may facilitate vaccination behavior.
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Introduction

Although an increasing number of countries have loosened
the regulations (e.g., travel bans, social distancing, and

regular nucleic acid tests) regarding the COVID-19 pan-
demic,' promoting COVID-19 vaccination remains indis-
pensable to curb the pandemic’s resurgence.” As of
January 2023, nearly 70% of the world population had
received at least one dose of a COVID-19 vaccine.’
However, vaccine allocation is unbalanced between devel-
oped and developing countries, and the coverage rate in
specific at-risk groups (e.g., people aged over 60 and
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children) is suboptimal.>* China, as one of the most popu-
lous countries in the world, achieves the large-scale vaccin-
ation objective but also experiences slow vaccination
promotion among certain groups.’” For instance, the
COVID-19 vaccine coverage in China before October
2022 has already exceeded 90%, but promoting vaccination
among the elderly is still on the way.” Yet as the Chinese
government is branded with its collectivistic culture and
embracement of collectivization in political and economic
policies, getting all people vaccinated is the most empha-
sized health-promoting goal during the pandemic.°

The burgeoning social media propels public health insti-
tutions and professionals to leverage social media platforms
to conduct health promotion and education.”® During the
pandemic, the Chinese government strived to embrace
social media as a cost-effective channel to promote
COVID-19 vaccination.’ Also, it is prevalent for the
public to seek health information online.'” Thus, under-
standing the content characteristics of COVID-19 vaccin-
ation promotion messages released by public health
authorities is crucial for evaluating past efforts and formu-
lating proper strategies for future public health emergen-
cies. Furthermore, since social media enables health
information generation, acquisition, sharing, and endorsing,
mirroring audience engagement and response to persuasive
information,"®!" it is also imperative to learn how health
content characteristics affect participative engagement to
inform social media-based health promotion campaigns.'?

To fulfill the preceding objectives, the health belief
model (HBM) was adopted as the overarching framework.
HBM comprises six components—perceived susceptibility,
perceived severity, perceived benefits, perceived barriers,
cues to action, and self-efficacy.'® Perceived susceptibility
refers to a subjective evaluation of the likelihood of con-
tracting a disease.'* Perceived severity refers to an assess-
ment of the disease’s seriousness and the magnitude of its
ramifications.'* Perceived benefits denote an individual’s
beliefs about the effectiveness of an action to alleviate the
disease threat.'*'* Contrary to perceived benefits, per-
ceived barriers represent an evaluation of factors that dis-
courage one from practicing preventive behavior (e.g.,
fear of side effects).'® Regarding the last two components,
cues to action stand for stimuli that trigger the desire to
adopt the preventive behavior, and self-efficacy is an indi-
vidual’s self-confidence in their ability to execute the
behavior."?

Since its inception, HBM has been widely adopted to
understand why people succeed or fail to take preventive
health measures.'> Noticeable efforts also confirmed
HBM’s explanatory power in analyzing, designing, and
delivering health campaign messages. For instance,
Madden and associates’ content analysis of websites
related to the HPV vaccine based on HBM found that
more than half of the websites reported benefits, severity,
and susceptibility.'® Another content analysis of HPV

vaccine coverage on YouTube by Briones and associates
found that fewer than half of the videos indicated the
high benefits of the vaccine and susceptibility to HPV,
while more than half of them reported barriers and sever-
ity.'"” Wang and Lu’s'® analysis of COVID-19
vaccine-related tweets from three international news agen-
cies disclosed that the most mentioned HBM construct
was barriers, followed by benefits, susceptibility, cues to
action, severity, and self-efficacy.

Although studies have shown how HBM enlightens
health-related content analysis and design,'**® scant
efforts have been paid to bridging HBM constructs and par-
ticipative engagement. However, participative engagement
is critical in the social media context because social media
affords more flexible content-based interaction than trad-
itional communication patterns.?’ Some scholars also inter-
pret the intensity of participative engagement as the effect
of online health promotion.?? Previous studies commonly
took three social media metrics (the number of retweets,
likes, and comments) to capture three conceptual dimen-
sions (viral reach, affective evaluation, and message delib-
eration) of participative engagement.'>?"-*?

Taking the above rationales into account, this study aims
to investigate the message characteristics of COVID-19
vaccination promotion messages posted by representative
social media accounts of Chinese public health institutions
under the guidance of HBM. Furthermore, we intend to
examine how the message attributes affected participative
engagement on Chinese social media. Besides the primary
constructs of HBM, mentioning target groups (e.g. children
and the elderly) or not is incorporated because boosting
vaccination coverage in specific groups has been repeatedly
underscored in China’s vaccination promotion strategies.>
Therefore, the two research questions of this study are as
follows.

RQ1: To what extent did COVID-19 vaccination promotion
posts posted by Chinese public health institutions convey
information related to susceptibility to COVID-19, the
severity of COVID-19, benefits of vaccination, barriers of
vaccination, cues to vaccination, self-efficacy, and target
groups?

RQ2: How did the seven message characteristics (as enum-
erated in RQ1) influence social media users’ participative
engagement, including sharing, commenting, and liking?

Method

This is an observational study based on textual data (i.e.
posts) collected from one of the most prevalent Chinese
social media platforms, Sina Weibo (https:/weibo.com/,
hereafter Weibo). To answer our research questions, quan-
titative content analysis was adopted. Manual coding and
formal analysis were performed by two native Chinese
speaker researchers through online collaboration in March
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Table 1. Accounts’ detailed information.

1. @Jiankang Zhongguo

2. @Jiankang Chengdu Guanwei

3. @Shenzhen Weijianwei

b, @Jiankang Jiangsu Weibo

5. @Shoudu Jiankang

6. @Jiankang Guangzhou

7. @Jiankang Shandong

8. @Jilinsheng Weisheng Jiankangwei
9. @]Jiankang Hebei Guanwei

2023. Methodological details are elucidated in the follow-
ing sections. Informed consent is not necessary for this
study because it does not involve animal or human subjects.
All data were collected from open-accessed posts released
by public health institutions intended for public health edu-
cation and promotion.

Data

We retrieved posts from Chinese public health institutions’
official accounts on Weibo, the biggest microblogging site
in China,* with 252 million daily active users by the first
quarter of 2022.*> The central government of China
required affiliated public institutions to create and maintain
Weibo accounts to enhance government responsiveness.
As a result, numerous government agencies in China com-
municate with the public on Weibo, including agencies in
the public health sector.”’” To ensure representativeness,
the ten most influential public health authorities’ Weibo
accounts were included based on the latest report released
in January 2022 by the Weibo Data Center and the Public
Opinion Research Center of the People’s Net.”® It should
be noted that the account of the Health Commission of
Guangxi Province closed public access to its historical
posts, leaving nine accounts in the following analyses,
including China’s national health commission and eight
provincial health commissions (accounts’ detailed informa-
tion is listed in Table 1). According to the report, an
account’s impact is a composite index comprising dissem-
ination scope, online service quality, interaction degree,
and identity level.”® The higher the score, the higher the
impact.

We set the data collection period from 1 December 2019
to 18 March 2023. Huang and associates indicated that 1

The National Health Commission 74.88
The Health Commission of Chengdu 74.61
The Health Commission of Shenzhen 68.04
The Health Commission of Jiangsu 67.78
The Health Commission of Beijing 67.27
The Health Commission of Guangzhou 65.82
The Health Commission of Shandong 61.54
The Health Commission of Jilin 58.06
The Health Commission of Hebei 57.27

December 2019 was the symptom onset date of the first
identified COVID-19 patient in China. The ending date,
18 March 2023, is the day before our formal analysis.?’
The combinations of the Chinese words for “COVID”
and “vaccine” were adopted as the search terms. Through
the built-in search function of Weibo, we were able to
retrieve relevant posts containing any of the search terms
under each account in the specified time range. Since our
study focuses on how Chinese public health authorities pro-
moted COVID-19 vaccination on social media, posts
without an explicit purpose of promoting COVID-19 vac-
cination were eliminated, resulting in a final sample consist-
ing of 2546 posts. Here, we provide a sample post not
explicitly promoting COVID-19 vaccination to better illus-
trate our selection criteria: “Recently, the Beijing Municipal
Center for Disease Control and Prevention issued guide-
lines for preventing environmental pollution in
COVID-19 vaccination sites. The guidelines indicate that
after the injection, the cotton swab pressed on the inocula-
tion site should be uniformly discarded in a designated
recycling container and should not be taken away from
the COVID-19 vaccination site.”

Analysis

Content analysis, “a research technique for making replic-
able and valid inferences from texts to the contexts of
their use,”*® was selected as the primary method. The unit
of analysis in this study is every single post. We constructed
a codebook (as shown in Table 2) according to the HBM
framework to better quantify the posts of interest. For
HBM’s core constructs, if one post met the definition of a
construct in the coding book, then the corresponding
value was coded as one; otherwise, zero. For other
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Table 2. The codebook of this study.

HBM constructs

Susceptibility Whether the post contains the likelihood of “The Omicron variant is highly infectious and 0=Absent, 1=
contracting COVID-19 (16, 18) everyone is susceptible to it!” Present

Severity Whether the post contains the seriousness of “The elderly are more likely to develop severe and 0= Absent, 1=
contracting COVID-19 (18) critical illnesses after contracting COVID-19.” Present

Benefits Whether the post contains the effectiveness of “Receiving the COVID-19 vaccine is the most 0=Absent, 1=
COVID-19 vaccination in deterring the economical and effective approach to contain Present
COVID-19 threat (16,19) COVID-19.”

Barriers Whether the post contains obstacles to taking the  “Some adverse reactions after taking the 0=Absent, 1=
COVID-19 vaccine, including physical health COVID-19 vaccine include headache, fever, Present
risks and psychological risks (15,16) feeling feeble, and swelling at the injection

site.”

Cues to action Whether the post contains elements to activate ~ “An Olympic athlete invites you to get the 0=Absent, 1=
COVID-19 vaccine uptake (e.g., expert COVID-19 vaccine.” Present
testimony, role models) (19)

Self-efficacy Whether the post contains guidance on getting  “If you want to make a vaccination appointment, 0=Absent, 1=
the COVID-19 vaccine (15, 18) you just need to visit the nearest community Present

health service center and register.”

Target groups Whether the post contains specific groups that ~ “Pregnant women should defer the COVID-19 0=Absent, 1=
are at risk of COVID-19 or taking the COVID-19 vaccination plan.” Present
vaccine

Participative engagement constructs

Viral reach The number of retweets the post received As displayed Continuous

variable

Message The number of comments the post received As displayed Continuous

deliberation variable

Affective evaluation The number of likes the post received As displayed Continuous

variable

Controls

Supplementary Whether the post includes an URL As displayed 0=Absent, 1=

information Present

Original post or not  Whether the post is originally created As displayed 0= Not original,

1=0riginal

Multimodality Whether the post contains other media formats ~ The post contains a video or an image 0=Absent, 1=
than text Present

Posting date The posting date of the post As displayed Date format

Followers The number of fans the account has As displayed Continuous
variable

Number of posts The total number of posts the account has sent  As displayed Continuous
variable

Note. HBM: health belief model; COVID-19: coronavirus disease 2019.
*Examples here are sentences selected from qualified posts.
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Table 3. Descriptive statistics of categorical variables (N=2546).

Susceptibility 1099 (43.17%)

Severity 335 (13.16%)
Benefits 1745 (68.54%)
Barriers 656 (25.77%)

Cues to action 1625 (63.83%)

Self-efficacy 559 (21.96%)

Target groups 938 (36.84%)

constructs, such as the three indicators of participative
engagement, we coded the numbers as displayed on
Weibo. We also considered other constructs that may
affect participative engagement, including content (e.g.
availability of supplementary information)®' and account
(e.g. number of followers)32 characteristics.

We conducted pilot coding to examine the agreement
between the coders before formal analysis. Two authors
first coded 280 (11.00%) randomly selected posts to calcu-
late the intercoder reliability after training. Cohen’s Kappa
coefficient was adopted,?* and the average value was 0.60
(ranging from 0.40 to 0.90) in the first round, which
denotes moderate agreement. In the second round, we dis-
cussed the incongruencies and settled comprehension diver-
gence. Another 100 posts were randomly sampled to retest
the intercoder reliability. The average value of Cohen’s
Kappa coefficient reached 0.82 (ranging from 0.66 to
0.95), indicating a satisfactory agreement between the
coders.® The remaining posts (N =2166) were split into
two halves for independent coding.

Following the previous experience of predicting social
media participative engagement indicators,****  two
competing count models (i.e. the Poisson model and the
negative binomial model) were compared to answer RQ2
due to the count variable nature of the outcomes. We
also follow previous practices to adopt the multivariate

analysis of variance (MANOVA) for robustness
check,'"*? which helps cross-validate the count model’s
findings.
Results

Descriptive statistics of core constructs are listed in Table 3.
Regarding RQ1, Table 3 shows that among HBM con-
structs, benefits were most frequently mentioned
(68.54%), followed by cues to action (63.83%), susceptibil-
ity (43.17%), barriers (25.77%), self-efficacy (21.96%), and

severity (13.16%). It can be inferred that the primary vac-
cination promotion strategy adopted by Chinese public
health authorities was to accentuate the benefits and
provide action stimuli. An additional analysis was per-
formed to examine the internal relations within the HBM
constructs (see Appendix A). Pearson chi-square tests (
Appendix Table A2) show that benefits, cues to action,
and susceptibility were likely to co-occur in a post, imply-
ing that the public health authorities mainly advocated vac-
cination by demonstrating the COVID-19 vaccine’s power
and encouraging the public to get vaccinated to mitigate the
spread of the virus. More than one-third of the posts
(36.84%) had clear target groups, such as people over 60,
teenagers, and pregnant women.

Regarding RQ2, we first compared the two competing
models with the three participative engagement metrics as
outcome variables and other variables as predictors.
Besides, the posting date was controlled on a monthly
basis (i.e. 39 month-based dummy variables were put into
the model) to parse out potential confounding effects. For
example, the number of infected cases is constantly chan-
ging, and controlling the time factor partly contributes to
ruling out the influences from such time-varying variables.
Additionally, the “abrupt policy shift” timepoint (i.e. 7
December 2022) in China’s domestic pandemic control
was considered and controlled to minimize the confounding
effect brought by the policy change.®> The “New 10-point
Plan” was issued on 7 December 2022 to ease the impact
of longstanding control measures.®> With the initiation of
the “New 10-point Plan” large-scale nucleic acid testing,
health code checking, and centralized quarantine were no
longer required for most cases.*® Hence, the rolling out of
the new plan denotes a relaxation of China’s COVID-19
control. The comparison results (as shown in Appendix
B) indicate that the negative binomial model can always
produce smaller residuals than the Poisson model in pre-
dicting the three metrics. Therefore, we chose the negative
binomial model to predict the three participative engage-
ment indicators. The multicollinearity test revealed that
there were no multicollinearity problems (the maximum
VIF value was 1.64).

As displayed in Table 4, the three negative binomial
regression models demonstrate that mentioning susceptibil-
ity (for retweets: B=0.74, p <.001; for comments: B =0.36,
p<.001; for likes: B=0.51, p<.001) and benefits (for
retweets: B=0.63, p<.001; for comments: B=0.27, p<.01;
for likes: B=0.24, p<.05) was positively associated with
three kinds of participative engagement while mentioning
severity (for retweets: B=—-0.56, p<.001; for comments:
B=-0.93, p<.001; for likes: B=—1.12, p <.001), barriers
(for retweets: B=-0.51, p<.001; for comments: B=
—0.57, p<.001; for likes: B=-0.89, p<.001), and target
groups (for retweets: B=-0.59, p<.001; for comments:
B=-0.75, p<.001; for likes: B=-0.80, p<.001) was
negatively associated with them. Cues to action (B =0.24,
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Table &. Results of negative binomial regression models on participative engagement (N=2546).

Constant —12.76*** (1.32) 0.00
Susceptibility 0.74*** (0.09) 2.09
Severity —0.56*** (0.12) 0.57
Benefits 0.63*** (0.09) 1.88
Barriers —0.51*** (0.10) 0.60
Cues to action 0.15 (0.10) 1.16
Self-efficacy 0.03 (0.10) 1.03
Target groups —0.59*** (0.09) 0.55
Control variables

Followers (log-transformed) 0.52*** (0.03) 1.69
Number of posts (log-transformed) 0.30* (0.12) 1.36
Original post 2.19%** (0.15) 8.95
Multimodality 1.22*** (0.09) 3.40
Supplementary information —0.78*** (0.11) 0.46
Control policy change 0.48 (0.27) 1.62
Posting date Controlled

Log-likelihood —8664.11

Pseudo R 0.06

AlC 17422.23

BIC 17696.82

—6.43*** (1.63) 0.00 —3.37* (1.60) 0.03
0.36*** (0.10) 1.43 0.51*** (0.11) 1.67
—0.93*** (0.14) 0.40 —1.12*** (0.15) 0.33
0.27** (0.10) 1.31 0.24* (0.11) 1.27
—0.57*** (0.11) 0.57 —0.89*** (0.13) 0.41
0.24* (0.11) 1.27 —0.01 (0.12) 0.99
0.42*** (0.11) 1.51 0.13 (0.12) 1.13
—0.75%** (0.11) 0.47 —0.80*** (0.13) 0.45
0.76*** (0.05) 2.14 0.71*** (0.05) 2.03
—0.52** (0.15) 0.60 —0.52** (0.16) 0.60
2.00*** (0.17) 7.41 2.42*** (0.17) 11.26
0.26* (0.10) 1.29 0.29** (0.11) 1.33
—1.49*** (0.12) 0.22 —1.74*** (0.13) 0.18
—1.71*** (0.31) 0.18 —1.50*** (0.33) 0.22
Controlled Controlled

—8269.96 —10712.82

0.07 0.08

16633.92 21519.64

16908.51 21794.23

Note. AIC: Akaike information criterion; BIC: Bayesian information criterion.

The posting date was controlled on a monthly basis, we omitted the exact coefficients for brevity. *p<.05; **p<.01; ***p<.001.

p<.05) and self-efficacy (B=0.42, p<.001) were only
positively associated with commenting. Among the
remaining variables, it can be inferred that an original
post featuring media richness (i.e. multimodality) and sup-
plementary information free and sent by an account with
more fans is more likely to trigger participative engage-
ment. The robustness check results are summarized in
Appendix C, which were highly similar to the findings of
negative binomial regressions, confirming the robustness
of our results.

Discussion

This study analyzes the presence of HBM constructs in
Chinese health authorities’ vaccination promotion posts
and examines how those constructs affect engagement indi-
cators. Some intriguing findings merit further discussion.
Similar to a previous study by Li et al.,”* cues to action and
benefits were mentioned in most posts. Besides, as a concept
referring to the chance of being infected, susceptibility is
widely adopted and appeared in almost half of the posts.'*
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Other constructs were mentioned less, including barriers, self-
efficacy, and severity. The “fragmented” presentation of HBM
constructs echoes previous findings, which may be partly due
to the long-established collectivistic culture in China.'® The
collectivistic culture sets group aims as priorities and empha-
sizes the roles of interdependence and external social norms in
combating the COVID-19 risk.*” Thus, highlighting group
safety and mass mobilization are frequently employed strat-
egies in promoting COVID-19 vaccination in collectivistic
cultures-oriented societies.”” Accordingly, benefits and cues
to action are mainly about the vaccine’s effectiveness in build-
ing the colony immune defense, containing the virus conta-
gion, and protecting the whole society. On the other hand,
susceptibility also reminds audiences that COVID-19 is
highly contagious and endangers public health. Contrarily,
barriers,  self-efficacy, and severity are  mainly
individual-oriented aspects, such as whether the vaccination
causes adverse reactions (i.e. barriers) or whether one can
get the vaccine conveniently (i.e. self-efficacy).

The negative binomial regressions show that frequently
appeared constructs in posts (i.e. benefits, cues to action,
and susceptibility) held positive associations with at least
one of the participative engagement indicators. These
HBM components are rooted in collectivism, which may
arouse a high degree of collective identity and encourage
Weibo users’ active engagement. For instance, to protect
the safety of the neighborhood or the broader community,
users may be alert to the highly infectious virus and
retweet the message to exhibit the function of countermea-
sures and encourage others to practice the recommended
behaviors. In addition, self-efficacy, which indicates one
has the ability to perform the recommended response,
helps strengthen people’s confidence in COVID-19
vaccination.*®

The negative effects of severity, barriers, and target
groups on participative engagement may be ascribed to
the impact of loss frames. Compared with benefits and self-
efficacy, which underscore the COVID-19 vaccine’s
strengths and individual competence in performing the
behavior, severity, barriers, and target groups are more rele-
vant to personal losses. The prospect theory suggests that
people are risk-seeking when precautions are framed in
losses but risk-averse when precautions are framed in
gains.*® Consequently, loss frames are deemed more effect-
ive for encouraging detection behaviors, while gain frames
are more effective for facilitating prevention behaviors.*
As a typical preventive behavior, vaccination framed in
losses would be less persuasive and more likely to inhibit
engagement than those framed in gains.

However, it should be noted that we merely provide a
tenable explanation (i.e. collective-oriented constructs vs.
individual-oriented constructs) for the differential effects
of message characteristics but do not rule out other possible
explanations. For instance, some fear appeal theories (e.g.
the extended parallel process model) suggest that perceived

threat is composed of perceived severity and perceived sus-
ceptibility, in which perceived susceptibility represents an
individual’s beliefs about his or her likelihood of experien-
cing the health threat.*®*'**> Thus, susceptibility can also be
treated as an individual-level factor derived from the per-
sonal appraisal of external threats. According to Tang
et al.,® posts containing susceptibility help the audiences
understand the risk of COVID-19, contributing to participa-
tive engagement amidst uncertainty. In summary, suscepti-
bility as a content characteristic focused more on
COVID-19’s impacts on public health, while susceptibility
as a psychological appraisal leans toward individual percep-
tion. The individual-level perception of susceptibility may
also arouse fear and stimulate engagement. These comple-
mentary explanations require fine-grained evidence from
surveys or experiments to examine. Similarly, regarding
the promoting roles of benefits, cues to action, and self-
efficacy in participative engagement, an alternative explan-
ation could be that the positively valenced constructs
conform to the Chinese government’s commitment to
building a harmonious society and advocating positive
energy in the whole society. According to Chen and
Wang,*? the positive energy discourse underscores main-
taining a positive attitude in daily life, even in the face of
public crises. Therefore, adopting benefits, cues to action,
and self-efficacy in vaccination promotion posts strength-
ens hope and one’s determination to overcome difficulties,
which complies with the tenets of positive energy and
boosts morale in combating COVID-19. Those constructs
may further stimulate social media users’ engagement.

It is worth noting that some inconsistent findings exist in
other studies. For example, a computer-assisted content
analysis study by Tang et al. based on HBM found that
severity significantly promoted public engagement on
Twitter while benefits” predicting effect on public engagement
was not significant.® Two reasons may account for this. For one
thing, the Western context highlights independence and self-
determination when facing health risks.*”** Emphasizing sever-
ity might intensify their COVID-19 risk perception, which in
turn motivates online engagement, such as retweeting or
endorsing the severity-laden tweets. Contrarily, interdepend-
ence is highly valued in a collectivist society such as China,
leading to reduced individual capacity to take preventive mea-
sures and nurturing a risk-averse mentality.** Hence, accentuat-
ing severity may trigger a boomerang effect among Chinese
netizens and induce information avoidance since it largely
heightens the concern of personal loss. These cultural differ-
ences could partly explain the opposite effects of severity on
participative engagement in the two studies or two divergent
cultural settings. For another, the study by Tang et al.® was per-
formed in the first six months of 2020, when COVID-19 vac-
cines were still under development. Against that background,
the benefits of the COVID-19 vaccine as an effective defense
for preventing COVID-19 were not fully recognized then.
However, our study wraps an extended period, enabling a
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sufficient demonstration of the COVID-19 vaccine’s effective-
ness. All the disparate findings underscore the significance of
cross-context comparisons, especially utilizing longitudinal
and comparative evidence to warrant a more nuanced
understanding.

Practical implications

This study bears some practical implications for vaccination
campaigns on social media. First of all, as an integral part of
the public health campaign, vaccination promotion should
adhere to the context-sensitive or culture-sensitive principle
by designing tailored persuasive messages conforming to
the cultural characteristics. In China, emphasizing vaccina-
tion’s benefits in lowering group contagion’s possibility
and presenting explicit cues about vaccination motivate
people to follow social norms and vaccinate for the public
good. Second, potential losses at the individual level
should not be overemphasized. On social media, people
may already encounter numerous posts (especially personal
narratives and help-seeking messages) elucidating
COVID-19’s severity.”> Of great importance is to
strengthen self-efficacy by providing detailed instructions
on getting the vaccine, which would entice deeper levels
of information diffusion, deliberation, and nurturing posi-
tive attitudes toward the national vaccination program.
Third, although enhancing vaccination coverage among
specific groups aligns with the policies, public health prac-
titioners must balance the threat and efficacy. Since an over-
dose of threats on certain groups compromises the
messages’ persuasive power, a better strategy may be pro-
viding direct guidance or encouragement to the whole
population and decreasing the occurrence frequency of spe-
cific groups. Fourth, the roles of control variables also
inform Chinese public health authorities on maximizing
the influence of vaccination promotion posts. It is advisable
to create original posts using multiple media types (e.g.
infographics and videos) to present detailed persuasive
messages to facilitate online public participation, which
may translate into vaccination behavior in the offline
setting.

Limitations

The findings of this study should be interpreted with caution.
Only the top nine public health authorities’ posts were ana-
lyzed, which overlooked other less influential accounts.
Future attempts covering more public health authorities
could disclose a comprehensive landscape of China’s
COVID-19 vaccination promotion. Besides, critical time
points can be further explored, such as whether the promotion
strategies differed before and after milestones (e.g. govern-
ment approval of certain vaccines) or how content characteris-
tics were associated with participative engagement at different
phases of COVID-19 infection (e.g. waxing or waning).?

Moreover, participative engagement differs from actual vac-
cination behavior. Whether posts containing HBM constructs
activate actual vaccination necessitates further testimony.
Lastly, the retrospective nature of this study restrains our
ability to check data integrity before the formal analysis.
Future research may pursue a real-time data collection
approach to better curate the social media corpus and retrieve
a complete dataset.

Conclusions

Drawing on the HBM framework, this theory-driven
content analysis scrutinizes how prominent Chinese
health authorities promoted COVID-19 vaccination on
social media. We found that collective-oriented constructs
were more employed than individual-oriented ones, which
is consistent with the features of collectivistic culture. The
relationships between HBM constructs and participative
engagement were discussed, demonstrating the differential
effects of health concepts. The function of a newly added
context-specific variable—target groups, was also disen-
tangled. Our findings not only summarize past efforts in
social media-based public health campaigns during the pan-
demic but also provide reference to coping with future
public health emergencies.
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Appendix A

Pearson chi-square tests of internal relations among health belief model (HBM) constructs (N =2546).

Table A1. The results of Pearson chi-square values.

1. Susceptibility

2. Severity 67.L7%** -
3. Benefits 250.71%** 15.71%**
4. Barriers 75.81%** 182.18***
5. Cues to action 176.53*** 0.15
6. Self-efficacy 99.69*** 0.40

Note. HBM: health belief model.

Asymptotic significance level (two-sided) at *p<.05; **p<.01; ***p<.001.

Table A2. The results of phi values.

1. Susceptibility

2. Severity 0.16*** _
3. Benefits 0.31%** 0.08***
4. Barriers —0.17%** 0.27%**
5. Cues to action 0.26*** 0.01
6. Self-efficacy —0.20*** 0.01

Note. HBM: health belief model.
*p<.05; **p<.01; ***p<.001.

23.44% % =
234.06%** 212.84%** -
100.29*** L1.67*** 164.66***

—0.10%** -
0.30%** —0.20%** =
—0.20%** 0.13%** —0.25%**
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Appendix B

The comparison between the Poisson model and the negative binomial model.
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Figure B1. Model comparison of predicting the number of retweets.
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Figure B2. Model comparison of predicting the number of comments.
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Figure B3. Model comparison of predicting the number of likes.

Table B1. Statistical indicators of model comparison on predicting  Table B3. Statistical indicators of model comparison on predicting

the number of retweets. the number of likes.

The sum of the absolute residual 0.40 0.19 The sum of the 0.39 0.35

absolute residual
The sum of the Pearson value 2298.85 231.52
The sum of the 2040.60 851.63

AlC 150110.49 17422.23 Pearson value

BIC 150379.24 17696.82 AIC 354038.50 22313.38
AIC: Akaike information criterion; BIC: Bayesian information criterion. BIC 354549.06 22401.01

AIC: Akaike information criterion; BIC: Bayesian information criterion.
Table B2. Statistical indicators of model comparison on predicting
the number of comments.

The sum of the absolute residual 0.38 0.20

The sum of the Pearson value 2104.73 198.15
AlC 278678.13 16633.92
BIC 278946.87 16908.51

AIC: Akaike information criterion; BIC: Bayesian information criterion.
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Appendix C

Results of the robustness check (multivariate analysis of variance [MANOVA]).

Table C1. The results of MANOVA (N=2546).

Constant

Susceptibility

Severity

Benefits

Barriers

Cues to action

Self-efficacy

Target groups

Control variables

Followers (log-transformed)
Number of posts (log-transformed)
Original post

Multimodality
Supplementary information
Control policy change
Posting date

F-value

R

—5.31*** (0.89)
0.70*** (0.06)
—0.52*** (0.09)
0.52*** (0.06)
—0.32*** (0.07)
0.22*** (0.06)
0.18** (0.07)

—0.18** (0.07)

0.28%** (0.02)
0.05 (0.08)
1.12*** (0.10)
0.88*** (0.06)
—0.45*** (0.08)
0.24 (0.21)
Controlled
30.76***

0.36

—5.85%** (0.95)
0.07 (0.07)
—0.44*** (0.09)
0.27*** (0.07)
—0.14* (0.07)
0.25*** (0.07)
0.36*** (0.07)

—0.36%** (0.07)

0.32%** (0.03)
0.19* (0.08)
0.90*** (0.11)
—0.09 (0.06)
—0.80*** (0.08)
—0.78*** (0.22)
Controlled
27.29%**

0.33

—5.16*** (1.09)
0.12 (0.07)
—0.56*** (0.11)
0.32*** (0.08)
—0.31*** (0.08)
0.33*** (0.08)
0.28** (0.08)

—0.46%** (0.08)

0.43%** (0.03)
0.05 (0.10)
1.21*** (0.12)
—0.16* (0.07)
—0.95"" (0.10)
—0.93*** (0.26)
Controlled
31.61%**

0.36

Note. MANOVA: multivariate analysis of variance. Outcome variables were log-transformed before entering into the model because of the non-normal
distributions. The posting date was controlled on a monthly basis, we omitted the exact coefficients for brevity.
*p<.05; **p<.01; ***p<.001.




	 Introduction
	 Method
	 Data
	 Analysis

	 Results
	 Discussion
	 Practical implications
	 Limitations

	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


