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Abstract

Background: The proliferation of vaccine misinformation on social media has seriously corrupted the public’s confidence in
vaccination. Proactively sharing provaccination messages on social mediais a cost-effective way to enhance global vaccination
rates and resist vaccine misinformation. However, few strategies for encouraging the public to proactively share vaccine-related
knowledge on social media have been devel oped.

Objective: This research examines the effect of value type (individual vs collective) and message framing (gain vs loss) on
influenza vaccination intention (experiment 1) and the willingness to share provaccination messages (experiment 2) among
Chinese adults during the COVID-19 pandemic. The primary aim was to evaluate whether messages that emphasized collective
value were more effective in increasing the willingness to share than messages that emphasized individual value.

Methods: We enrolled 450 Chinese adults for experiment 1 (n=250, 55.6%) and experiment 2 (n=200, 44.4%). Participants
were randomly assigned to individual-gain, individual-loss, collective-gain, or collective-loss conditions with regard to the
message in each experiment using the online survey platform’s randomization function. Experiment 1 also included a control
group. The primary outcome was influenza vaccination intention in experiment 1 and the willingness to share provaccination
messages in experiment 2.

Results: The valid sample included 213 adults in experiment 1 (females: n=151, 70.9%; mean age 29 [SD 9] years; at least
some college education: n=202, 94.8%; single: n=131, 61.5%) and 171 adults in experiment 2 (females; n=106, 62.0%; mean
age 28 [SD 7] years; at least some college education: n=163, 95.3%; single: n=95, 55.6%). Influenza vaccination intention was

stronger in the individual-value conditions than in the collective-value conditions (F; ;45=4.96, P=.03, n%=0.03). The reverse

result was found for the willingness to share provaccination messages (F; 145=6.87, P=.01, N%=0.04). Specifically, participants
who received a message emphasizing collective value had a higher intention to share the message than participants who read a
message emphasizing individual value (F3 155=6.87, P=.01, N®=0.04), and the perceived responsibility for message sharing played
a mediating role (indirect effect=0.23, 95% lower limit confidence interval [LLCI] 0.41, 95% upper limit confidence interval
[ULCI] 0.07). In addition, gain framing facilitated influenza vaccination intention more than loss framing (F; 165=5.96, P=.02,

n2=0.04). However, experiment 2 did not find that message framing affected message-sharing willingness. Neither experiment
found an interaction between value type and message framing.

Conclusions; Strengthened individual value rather than collective value is more likely to persuade Chinese adults to vaccinate.
However, these adults are morelikely to share amessage that emphasizes collective rather than individual value, and the perceived
responsibility for message sharing plays a mediating role.

https:/formative.,jmir.org/2022/10/e35744 JMIR Form Res 2022 | vol. 6 | iss. 10 | €35744 | p. 1
(page number not for citation purposes)


mailto:luxk@nankai.edu.cn
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

(IMIR Form Res 2022;6(10):€35744) doi: 10.2196/35744

Fuetd

KEYWORDS

individual value; collective value; vaccination; message-sharing willingness; perceived responsibility; misinformation; vaccine
misinformation; public health; influenza vaccine; social media; COVID-19

Introduction

Background

The proliferation of vaccine misinformation on social media
has seriously corrupted the public’'s confidence in vaccination
[1-3]. Extreme antivaxers create vaccine misinformation online
[4-6], and ordinary users often spread vaccine misinformation
voluntarily on social media[7,8] because of the emotional and
attractive nature of misinformation. Fortunately, social media
platforms are increasingly implementing positive interventions
to resist vaccination misinformation [9,10].

These endeavors mainly focus on 2 different approaches. The
first approach relies on information technology, such as
fact-checking labels [9] or debiasing strategies [11], to reduce
the impact of existing vaccine misinformation on its audience.
The other approach provides more vaccination knowledge on
social mediato suppressthe diffusion of vaccine misinformation
[4,8,12,13].

However, additional strategiesto mobilize the public to debunk
vaccine misinformation on social media are needed to
successfully achieve public hedth goals. Just as vaccine
misinformation can drive sharing intentions, provaccination
information, if presented properly, can motivate the public’'s
willingness to share on social media. Inspiring the public's
willingness to share provaccination information can improve
the current situation in which antivaccination messages occupy
a more controversial space than provaccination messages on
social media [8,14], and prevent the adverse effects of
misinformation [15]. Hence, the main goa of this study is to
explore strategies to present effective messages to improve the
public’swillingnessto share provaccination messageson socia
media

Previous studies have confirmed that emphasizing the collective
benefits of vaccination, such as the long-term benefits of herd
immunity for society, could positively affect participants
vaccination intention [8,16,17]. In particular, according to the
“sharing for the community” model [18], community interest
serves as a more influential motivation for the online sharing
of health-related knowledge than persona gain does[19], and
information-sharing behaviors driven by community interest
are based on reciprocity norms [20]. Therefore, it islogical to
hypothesize that provaccination messages that emphasize
collective value can promote the willingness to share
provaccination messages better than those that emphasize
individual value.

In addition, message framing plays a key role in hedth
communication [21]. Based on gain versus|oss message framing
[22,23], the value of vaccination can be framed by highlighting
either desirable consequences (eg, hedth benefits) or undesirable
consequences (eg, diseaserisk). Although ameta-analytic review
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showed that gain-framing messages are significantly morelikely
to encourage illness prevention behaviors compared to
loss-framing messages[22], another study showed that framing
effects are significant only when individuals perceive the issue
to have high personal relevance[24]. Therefore, we assumethat
the framing effects may be less obvious when messages are
described with collective value, since persona relevance is
diminished when messages are described with collective value
compared to individual value. Thus, we used message framing
as an independent variable to explore whether message framing
and value type synergistically affect vaccination
message-sharing intention.

Goal of This Study

We conducted 2 survey experiments during the COVID-19
pandemic outbreak in mainland China. Experiment 1 explored
whether a message that emphasized collective value improved
vaccination intention more than one that emphasized individual
value during the COVID-19 pandemic outbreak. Experiment 2
tested our primary hypothesis of whether collective value
significantly facilitates the dissemination of provaccination
messages online. We also measured the perceived importance
and responsibility of message sharing as mediating variablesin
experiment 2 to examine the mechanism of collective value on
the willingness to share messages.

Methods

Design

Two 2 (value type: collective vs individual) x 2 (message
framing: gain vs loss) between-participant experiments were
conducted using Sojump [25], an online study portal.
Experiment 1 explored the main effect of value type and
message framing on vaccination intention for the influenza
vaccine (including a no-message control group), while
experiment 2 focused on message-sharing willingness.

Participants

The sample size was estimated using G*Power 3.1 [26],
assuming a statistical power of 90%, asignificancelevel of .05,
and an effect size of 0.25. The estimated minimum sample size
for 2-factor ANOVA was 172 (n=43, 25%, for each condition).
Accordingly, we recruited 450 volunteers in total (experiment
1: n=250, 55.6%; experiment 2: n=200, 44.4%) for monetary
compensation.

All participants were native Chinese readers; none had amedical
education background or were from Wuhan, China
Manipulation checks in the survey resulted in a total of 384
valid participants in the experiments (experiment 1. n=213,
85.2%; experiment 2: n=171, 85.5%). Table 1 presents the
descriptive information about the participants.
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Table 1. Descriptive information about participantsin experiments 1 and 2.
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Variables Experiment 1 (N=213) Experiment 2 (N=171)
Age (years)
Range 18-58 18-56
Mean (SD) 29 (9) 28(7)
Gender, n (%)
Female 151 (70.9) 106 (62.0)
Male 62 (20.1) 65 (38.0)
Marital status, n (%)
Single 131 (61.5) 95 (55.6)
Married 82 (38.5) 76 (44.4)
Education, n (%)
Middle school graduate and below 2(0.9) 2(12)
High school graduate 9(4.2) 6(3.5)
College degree holder 129 (60.6) 124 (72.5)
Graduate degree holder and above 73 (34.3) 39 (22.8)

M essage Stimuli and Pretest

Message Stimuli

The content of the messages was developed based on
considerable scientific research published in vaccination-related
fields [8,27,28]. We wrote 5 consecutive paragraphs, with an
associated themein each message. In approximately 450 Chinese
characters, each of the messages described a story about
immunization and stated the substantial value of vaccination.
To increase the vividness of the messages, we used pictures
from aroyalty-free image web archive.

Figure 1 presents the condition of collective lossin experiment
1. Value type was manipulated by emphasizing collective or
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individual value under different conditions. For example, herd
immunity was explained in the condition of collective value,
while individual immunity was used in the condition of
individual value. In addition, the subjects of the sentenceswere
changed from “human” (collective value) to “you” (individual
value).

In line with prior framing-related literature [29], message
framing was described separately by strengthening the benefit
of vaccination in gain framing or the harm of not being
vaccinated in loss framing. We also used specific examples of
vaccination to convey the messages (eg, the polio vaccine has
saved human lives, or polio has killed humans).
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Figure 1. Material for the collective-loss condition for experiment 1.
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In the development of human
1 civilization, humankind has been

struggling against infectious diseases,

Please remember the number 24.

The average life expectancy was only 24 years in
1900 in China.

PODWa and vaccines are powerful weapons. . .
Cience or What do you know about vaccines? 24 IIS not a. simple number.
3ccing f 2 Behind this number may be smallpox, the how
N )‘i I many children die before they know the world; it
! — may be a cholera outbreak, the how many young
’ people close their eyes before they experience life.
Individual Value Plague, let humankind lead a hard life.
You have been struggling against various
infectious diseases in the birth-death process,
and vaccines are your powerful weapons How do vaccines become human weapons?
Please remember the name of Polio.
Vaccination not only protects those who are
The main symptoms of polio are fever and general vaccinated but also protects the unvaccinated
discomfort, which can cause limb deformities and when the vaccine coverage rate reaches a
muscle atrophy and affect the respiratory and 4  certain percentage. Thisis herd immunity.
urinary svstems. Once herd immunity is destroyed, diseases
3 The largest ever polio epidemic outbreak was in that have been controlled or eliminated are
1916, which infected 8900 and killed 2400 people in . e
New York. Bk ¥
The majority of patients are children. The children ¥, 5
with polio are small, and the disability caused by - w
polio is striking. =
Gain Framing The diseases may not infect
Since the successful development of the polio : everyone, but vaccination is not
vaccine in 1952, the incidence of polio Please care just about individuals.
worldwide has fallen by 99%. about Vaccination is a health campaign
vaccination for all humankind!
-~ -
1 ' c ' ’

Experiment 2

—

Please share this message!

Pretest of Messages

We tested the validity of the messages with 120 participants
(the manipulation check resulted in 111 valid participants) who
did not participate in the forma experiments. The 111
participants (femal es: n=83, 74.8%; mean age 33[SD 12] years,
at least some college education: n=93, 83.7%; single: n=58,
52.3%) were native Chinese readers; none had a medical
education background or were from Wuhan, China. Each
participant was randomly assigned to 1 of the 4 materialsusing
the online survey platform’s randomization function.

First, we used a single 7-point item to measure participants
credibility ratings of the messages. The responses showed no
significant differences between the credibility ratings for
collective and individual value (F3 10,=1.45, P=.23) or loss and
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gain framing (F3,,5;=0.003, P=.95). Second, we asked
participants to choose the message they read with regard to
collective or individual value describing the benefits of
vaccination or the risk of not vaccinating. The results reveal ed
that more than 90% of the participants could accurately
distinguish collective or individual value and gain or loss
framing. Thus, the materials were considered valid for use in
subsequent experiments.

Procedure

The system flowchart can be seen in Figure 2. After obtaining
informed consent, the survey gathered information about the
participants’ demographics (gender, age, education, and marital
status) and control variables. The participants were randomly
assigned to 1 of the conditions using the online survey
platform’s randomization function. Those assigned to 1 of the
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4 message conditions proceeded to a page that showed them a  related to the variables described in the following section. Those
message and required them to answer 2 manipulation check in the control condition in experiment 1 proceeded directly to
guestions. They were then instructed to respond to questions asimilar survey without reading a message.

Figure 2. Schematic representation of the experimental flow.

Enrollment (N=450)

A

Informed consent

) 4 Allocation A 4
Experiment 1 (1=250) Experiment 2 (n=200)
L 4 4
Demographic and control Demographic and control
variables variables
Random ization

e collective gain
e collective gain
e collective loss
e collective loss
e individual gain
* individual gaimn
¢ individual loss
e individual loss
e  control group

Y Follow-up — v
Manipulation check Manipulation check
(excluded: n=37) (excluded: n=29)

r L
Dependent variables Dependent variables

M easures

All control and dependent variables used in our experiments
are presented in Table 2. The details of all measures used in
experiments are provided in Multimedia Appendix 1.
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Table 2. Control and dependent variables used in experiments 1 and 2.
Variables  Experiment(s) Measures Items, n Sampleitem Score range Cronbach a
Control land?2 Vaccine confidence 3 Overal, | think vaccinesare safe.  1=extremely disagreeto .85 (experiment 1)
5=extremely agree and .72 (experi-
ment 2)
Control 2 Propensity to shareon 3 | share new messages on social 1=rarely to 5=always 72
social media media.
Dependent 1 Vaccine acceptance 10 Vaccines are effective at prevent-  1=strongly disagreeto .76
ing diseases. 7=strongly agree
Dependent 1 Influenzavaccination 3 How likely isit that you aregoing 1=extremely unlikelyto .82
intention to receive the flu vaccination this  5=extremely likely
winter?
Dependent 2 Perceived importance 3 The message contains crucial 1=extremely disagreeto .74
of message knowledge about the vaccine. 5=extremely agree
Dependent 2 Perceived responsibility 6 At thismoment, | believe| have  1=strongly disagreeto .89
for message sharing the responsibility for sharing this ~ 7=strongly agree
message to improve the influenza
vaccination rate.
Dependent 2 Message-sharing will- 3 I will share this message using 1=extremely disagreeto .72

ingness

different social networking tools.

5=extremely agree

Control Variables

Vaccine confidence, assessed by modifying the 4-item vaccine
confidence scaleto 3 items by removing theitem about religion
[30], was measured as a control variable in experiments 1 and
2. The propensity to share on social media [31] served as a
control variable in experiment 2.

Dependent Variables

Wefocused on vaccination intention for the 2020-2021 influenza
vaccine. A sdlf-administered scale was used. Specificaly,
participants were provided with medical news. The news read,
“Once COVID-19 infection occurs together with influenza, the
difficulty of diagnosis will be increased...” In addition, the
intention to receive the influenza vaccination was measured by
how likely the participants were to accept the influenza
vaccination for themselves or recommend it to their familiesin
the winter. The secondary dependent variable in experiment 1

was vaccine acceptance, which captured the entire conceptual
domain of vaccine acceptance [32].

Experiment 2 comprised 3 dependent variables: the perceived
importance of messages [33], the perceived responsibility for
message sharing [34], and message-sharing willingness [33].

Ethical Consider ations

The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional
Review Board of Nankai University (#NKUIRB2020023,
approval date February 25, 2020).

Results

Experiment 1

The descriptive and inferential statistics of experiment 1 are
shown in Table 3. Demographic variables were also included
in the analysis as control variables.

Table 3. Means (SDs) for each condition and inferential statistics of each condition compared to the control group of experiment 1.

Vaue and framing Sample size (N=213), n (%)

Vaccine acceptance

Vaccination intention

Mean (SD) P value Mean (SD) P value

Collective

Gain 43(20.2) 5.46 (0.79) 02 3.91(0.87) 01

Loss 41(19.2) 5.43 (0.65) .06 3.57(0.89) 48
Individual

Gain 44(20.7) 5.53 (0.71) 02 4.11(0.65) <.001

Loss 42 (19.7) 5.60 (0.65) .01 3.94(0.63) <.001
Control group 43(20.2) 5.06 (0.74) N/A2 3.35(1.12) N/A

3N/A: not applicable.
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Vaccine Acceptance

The main effects of value type (F3,6=0.16, P=.69), message
framing (F3 146=0.001, P=.97) and 2-way interactions between
value type and message framing (F 3 146=0.49, P=.49) were not

statistically significant for vaccine acceptance. Further pairwise
comparisons showed that participants who had received a
message on any condition expressed significantly higher vaccine
acceptance than those in the control group. Except for the
collective-loss condition, the difference was only borderline
significant.

I nfluenza Vaccination | ntention

Theresults of the influenzavaccination intention index revealed
a significant main effect of value type (F;3;6=4.96, P=.03,

Table 4. Means (SDs) for each condition of experiment 2.
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n?=0.03). Vaccination intention was stronger in the
individual-value conditions than in the collective-value
conditions. Messaging framing also exhibited asignificant main
effect (F3 166=5.96, P=.02, N%=0.04). Vaccination intention was
stronger in the gain-framing condition than in the loss-framing
condition. No interaction effects were significant (F3 156=0.83,
P=.36). We also found that the participants in all conditions
except for the collective-loss condition had significantly higher
vaccination intention than those in the control group.

Experiment 2

The descriptive statistics of experiment 2 are shown in Table
4,

Value and framing

Samplesize (N=171),n (%) Perceivedimportance, mean Perceived responsibility, mean Message-sharing willingness,

(SD) (SD) mean (SD)
Collective
Gain 43(25.1) 4.54 (0.43) 6.19 (0.62) 3.96 (0.62)
Loss 42 (24.6) 4.61(0.42) 6.23 (0.67) 4.04 (0.68)
Individual
Gain 44 (25.7) 4.44 (0.51) 5.87 (0.77) 3.75(0.81)
Loss 42 (24.6) 4.21 (0.56) 5.62 (1.07) 3.44 (1.01)

Perceived | mportance, Perceived Responsibility, and
Message-Sharing Willingness
Significant differences were found between collective and

individual value. Participants who received a message
emphasizing collective value had higher perceived importance

(F3165=4.72, P=.03, n>=0.03), higher perceived responsibility
(F3165=9.31, P=.003, n°=0.06), and a higher willingness to

share the message (F5145=6.87, P=.01, n*=0.04) than
participants who read amessage emphasizing individual value.
There was no significant main effect of message framing or
2-way interactions between val ue type and message framing on
each dependent variable.

Influenza vaccination intention and message-sharing willingness
were the 2 primary outcomes in experiments 1 and 2,
respectively. Therefore, we present the 2 dependent variables
together in Figure 3 to facilitate a comparison of trends.

Figure 3. Effect of value type on influenza vaccination intention (experiment 1) and message-sharing willingness (experiment 2).

Collective value

Individual value

[§%]

Influenza vaccination intention

Gain framing Loss framing
Mediating Effect Analysis

A mediating effect analysiswas conducted to determine whether
the effect of collective value was mediated by perceived
importance and responsibility. The mediational model was

https://formative.jmir.org/2022/10/e35744

Collective value

Individual value

Message-sharing willingness
(] (¥5]

Gain framing Loss framing

assessed using the SPSS PROCESS macro (model 4) with a
95% bias-corrected Cl based on 5000 bootstrap samples [35].
The value type (collective value=1, individua value=0) was
used as the independent variable, perceived importance and
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responsibility were parallel mediators, and message-sharing
intention was the outcome variable.
The analysis yielded a significant model (Fg,4,=6.88, P<.001,

R?=0.25). The direct effect of value type on the intention to
share was not significant after introducing the indirect effects
of perceived importance and responsibility into the model

Figure 4. Statistical model of the meditational model. ** P<.01; ***P<.001.
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(Figure4). Oneindirect effect of perceived importance was also
not significant (indirect effect=0.03, 95% lower limit confidence
interval [LLCI] 0.11, 95% upper limit confidence interval
[ULCI] -0.02). In contrast, the other indirect effect of perceived
responsibility was significant (indirect effect=0.23, 95% LLCI
0.41, 95% ULCI 0.07).

Perceived
responsibility
0.45%* 0.51 %%
] Message-sharing
Value type |- —— — —— —— — — — — — — willingness
0.11
Limitations

Discussion

Principal Findings

In experiment 1, we found that individual value had a more
substantial effect than collective value on influenzavaccination
intention. Interestingly, the results from experiment 2 indicated
that the message describing collective value promoted
message-sharing willingness better than the message related to
individual value; the perceived responsibility for message
sharing mediated the effect of collective value on
message-sharing willingness but not on perceived importance.

In general, individual -focused messages increased vaccination
intention, but collective-focused messages increased the
likelihood of sharing. Theseresults seem to produce conundrums
for message designers and reveal that designers should finely
construct specific messages for different targets. For example,
if the goal is to make provaccination messages occupy more
space on socia media, then collective value should be prioritized
to describe messages. In another circumstance, if the
improvement of vaccination ratesis moreimportant and urgent,
especially under circumstanceswith high risks, individual value
should be considered first. Moreover, the message of collective
value described as gain framing also enhanced vaccination
intention compared to the control group. Therefore,
collective-gain  messages effectively increase vaccination
intention, while enhancing message-sharing willingness.

This study also obtained some other results. First, there were
no differences between collective and individual value or gain
and loss framing on vaccine acceptance; however, vaccine
acceptanceimproved in al intervention groups compared to the
control group. Second, gain framing was more effective than
loss framing in influenza vaccination intention. Finally, we did
not find an interaction effect between value type and message
framing on any dependent variables.

These results contribute to the literature on online health
knowledge sharing and provide implications for practice.

https://formative.jmir.org/2022/10/e35744

There are somelimitations of thisstudy. First, we did not design
a condition that combined collective and individual value and
that tested whether such messages can promote both vaccination
intention and message-sharing willingness. Thislimitation can
be addressed through follow-up research.

Second, the external validity of thisstudy islimited. Inaredlistic
network environment, other types of information with high
attractiveness or interesting themes, such as stories about
celebrities or sports news, may cause the public to ignore
provaccination messages [36]. Therefore, it is necessary to
simulate the real network context to verify the robustness of the
results of this study.

Third, we conducted the research in the early stages of
COVID-19. During this period, the epidemic in Wuhan, China,
was more serious, while people in other regions were mostly
in a state of unknown risk. As the form of the epidemic
continuesto changein China, the public’s perception of therisk
will also change dynamically. This may further lead to changes
in the way messages function in different severe situations.
Subsequent studies could consider collecting data at different
time points and drawing on studies that use time series models
[37,38] in an attempt to optimize health strategies to resist
vaccine misinformation and boost vaccination.

Finally, the participantswere mainly female, younger, and single
and had a college degree or above. Although we controlled for
these demographic variablesin theanalysis, the externa validity
of the experimental resultsislimited. This study can be further
improved to examine whether the function of the messages
varies among populations.

Despite the limitations, the study complements and extends
previous studies that focused on collective benefitsin personal
vaccination decisions.
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Comparison With Prior Work

The effect of value type on vaccination intention contradicts a
previous study that found that collective benefit promotes
vaccination intention more than individual benefit does [16].
Notably, a study supports our finding, showing that individuals
self-categorized as being in a high-risk group are more likely
to adopt vaccination behavior following self-benefit messages
than social benefit messages [39]. Our study was conducted
during the COV1D-19 outbreak, and high risk perception might
have resulted in the public’s heightened sensitivity to individual
value messages.

In contrast, message-sharing willingness was promoted by
collective value more than individual value, and perceived
responsibility played a mediatory role. These findings are
consistent with asimilar study that found that social integrative

Fuetd

benefits significantly and positively influence
knowledge-sharing intention in virtual communities [40].

Finally, the results of message framing coincide with aprevious
study that suggested that gain-framing messages are more likely
to encourage illness prevention behaviors compared to
loss-framing messages [22].

Conclusion

Online messages emphasizing individual value promote the
intention to vaccinate more strongly than those emphasizing
collective value, but this effect is reversed in message-sharing
willingness. Furthermore, perceived responsibility for message
sharing plays a mediating role between collective value and
message-sharing willingness. Our findings have practical
implications for constructing and providing effective, targeted
provaccination messages.
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