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Objectives: This study examined how trust in the information about COVID-19
from social media and official media as well as how the information was
disseminated affect public’'s wellbeing directly and indirectly through perceived
safety over time.

Methods: Two online surveys were conducted in China, with the first survey
(Timel, N=22,718) being at the early stage of the pandemic outbreak and the
second one (Time 2, N=2,901) two and a half years later during the zero-COVID
policy lockdown period. Key measured variables include trust in official media
and social media, perceived rapid dissemination and transparency of COVID-
19-related information, perceived safety, and emotional responses toward the
pandemic. Data analysis includes descriptive statistical analysis, independent
samples t-test, Pearson correlations, and structural equation modeling.

Results: Trust in official media, perceived rapid dissemination and transparency
of COVID-19-related information, perceived safety, as well as positive emotional
response toward COVID-19 increased over time, while trust in social media and
depressive response decreased over time. Trust in social media and official media
played different roles in affecting public’'s wellbeing over time. Trust in social media
was positively associated with depressive emotions and negatively associated
with positive emotion directly and indirectly through decreased perceived
safety at Time 1. However, the negative effect of trust in social media on public’s
wellbeing was largely decreased at Time 2. In contrast, trust in official media was
linked to reduced depressive response and increased positive response directly
and indirectly through perceived safety at both times. Rapid dissemination and
transparency of COVID-19 information contributed to enhanced trust in official
media at both times.

Conclusion: The findings highlight the important role of fostering public trust
in official media through rapid dissemination and transparency of information in
mitigating the negative impact of COVID-19 infodemic on public’s wellbeing over
time.
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1. Introduction

COVID-19 has been constantly evolving since its outbreak in
early 2020. At the beginning, there was limited scientific understanding
and knowledge about the coronavirus. Due to the unknown nature of
the novel virus, misinformation and rumors were widely spread across
social media platforms, which instilled a strong sense of out-controlled
crisis (1-6). Over 2 years into the pandemic, scientific understanding
of COVID-19 has been advanced, and vaccines have been developed.
Protective measures such as wearing mask, sanitizing hands, and
keeping social distance have been commonly adopted in daily life,
which is regarded as a “new normal” While the virus has been
constantly mutating, so were rumors and misinformation, especially
regarding the COVID-19 vaccines. For example, exaggeration of side
effects (e.g., infertility, chronic illness, mental illness) as well as distrust
in vaccine development (e.g., crucial trials skipped) were widespread
on social media, leading to vaccine hesitancy (7-13). Meanwhile, the
preventive measures and COVID-19-related policies taken by
governments were also changing over time and different from country
to country. While most of countries have reopened by early to
mid-2022, strict lockdown and COVID-zero policy were still in place
in China. Such misinformation and differences in government policies
have kept sending confusing message to the public. This situation
highlights the remarkable characteristics of the concurrence of
virology and virality of COVID-19, where fast virus spreading is
coupled with rapidly spreading of information and misinformation
(14). Precisely as WHO Director-General Dr. Ghebreyesus pointed
out, “Were not just fighting an epidemic; we are fighting an
infodemic” (15).

Extensive empirical studies from different countries have
demonstrated that a broad range of rumors and misinformation about
COVID-19 spread across social media, which negatively impacted
public’s wellbeing and posited challenge for pandemic control (1-7).
Research has shown that trust in COVID-19 information from social
media was negatively linked to accurate knowledge about COVID-19
(16), positively linked to beliefs in COVID-19 myths and false
information (17) as well as vaccine hesitancy (5, 18, 19). Moreover,
rumors and misinformation fueled fears and led to psychological
distress among the public over the course of COVID-19 pandemic
(20-29). Frequently using social media as an information source for
COVID-19 was significantly related to poorer psychological wellbeing
(28, 30-32). Moreover, erroneous, inconsistent, unverified, and often
conflicting news and messages led to uncertainty, which caused
intense stress to the public (33). Emerging research indicates that
perceived vulnerability to COVID-19 mediated the relationship
between exposure to COVID-19 news and depressive symptoms (34).
In addition, when people used social media to obtain COVID-19-
related information, their perceived risk of being infected heightened
as the level of concern increased (35). In turn, higher risk perception
and lack of perceived safety toward COVID-19 led to increased
anxiety and depressive symptoms (36-39). Those findings suggest that
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the conflicting information and uncertainty on social media made
people feel unsafe as it is not clear how to protect oneself. This led to
fear and stress, and hence, impacted wellbeing. However, how trust in
social media affect public’s wellbeing during COVID-19 pandemic,
and the mediating role of perceived safety are not yet directly
Informed by the
we hypothesized that:

examined. research reviewed above,

HI: Trust in COVID-19-related information from social media
was negatively associated with positive emotional response and
positively associated with depressive emotional response toward
COVID-19.

H2: Perceived safety mediates the relationship between trust in
social media with positive and negative responses toward COVID-
19, respectively.

To minimize public fear and confusion caused by social media,
transparency and rapid dissemination of information by government
agencies has been suggested crucial (40-42). The role of transparency
and trust was also demonstrated in managing public fear and panic in
SARS outbreak in Singapore (43) as well as during other outbreaks
including Ebola in West Africa and MERS-CoV in South Korea (44).
Indeed, timely, accurate and transparent information from officials is
foundational for the public to implement protective measures,
mitigate the negative impact of the pandemic, and to reduce
psychological distress in the crisis (45, 46). The satisfaction with
governments’ communication about COVID-19 was linked to public
trust in government (47, 48). These findings suggest that transparency
and rapid dissemination of information about COVID-19 is the key
factors to build public trust in official media. Therefore,
we hypothesized:

H3: Perceived rapid dissemination and transparency of the
information about COVID-19 are positively related to trust in
official media.

With respect to how trust in official media would affect public’s
wellbeing, existing literature pointed to different directions. Some
studies indicated that official media in some countries applied a fear-
based communication strategy (e.g., showing realistic pictures and
giving direct information on COVID-19 death statistics) and
suppressed scientific debate to persuade public to adhere to
recommended health behaviors such as wearing mask, practicing social
distance, and getting vaccinations (49-52). Such fear-inducing
approach can increase levels of perceived threat, cause psychological
distress, and affect wellbeing among the public (51, 53-55). In this case,
trust in official media would negatively affect public’s wellbeing through
decreasing perceived safety from being infected. Meanwhile, other
studies suggested the opposite. These studies found trust in the
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government and obtaining information from official media reduced
perceived risk toward COVID-19, mitigated mental distress, and
improved psychological wellbeing among the public (35, 56-58). These
findings suggested that receiving information from trusted and
authoritative source would give people certainty and efficacy, hence,
increasing perceived safety and enhancing mental wellbeing. In
summary, the research findings reviewed above indicate that trust in
COVID-19-related information from official media could either
positively, or negatively affect public’s wellbeing and that perceived
safety might play a mediating role. Hence, we proposed that trust in
official media was significantly related to public’s wellbeing both directly
and indirectly through perceived safety (Hypotheses 4 and 5), but
we left the direction of the relationships (i.e., positive or negative) open.

H4: Trust in COVID-19-related information from official media was
significantly (either positively or negatively) associated with positive
and depressive emotional responses toward COVID-19 respectively.

Hb5: Perceived safety mediates the relationship between trust in
official media with positive and negative responses toward
COVID-19 respectively.

The present study

The present study aimed to investigate how trust in the information
about COVID-19 from official media and social media affect public’s
wellbeing (i.e., positive response and depressive response) through
perceived safety, and how the dissemination of information impact
public trust in official media both at the early stage of COVID-19
outbreak and 2 years later in China. To our best knowledge, this is the
first study to examine the impacts of trust in media sources on public’s
wellbeing toward COVID-19 over time. The insights developed through

10.3389/fpubh.2023.1142230

this study will help policy makers and health intervention initiatives
develop targeted strategies to address the mental health challenges
presented by the COVID-19 pandemic and protect public’s wellbeing.

Figure 1 presents a path model which summarizes the hypotheses
proposed above. In this model, we propose that trust in COVID-19
information received from social media was negatively associated with
positive emotional response and positively associated with depressive
emotional response toward COVID-19 both directly and indirectly
through decreased perceived safety (H1-H2); that perceived
transparency and rapid dissemination of COVID-19-related
information are positively related to trust in official media (H3). In
turn, trust in official media was either positively or negatively
associated with positive and depressive response toward COVID-19
both directly and indirectly through perceived safety (H4, H5).

Though the scientific understanding of COVID-19 has been
advanced over 2 years into the pandemic, the “infodemic” wasn't over.
Rumors and misinformation about the virus and vaccine were still
widespread across social media (8). In addition, the mental health
symptoms were still quite prevalent among public in the “new normal”
era (59). Therefore, it's important to examine the mechanism of trust
in media sources affect publics wellbeing over time. The path
framework we proposed allows the examination of how the key factors
affect public’s wellbeing both at the early stage of COVID-19 outbreak
and post COVID-19 era and also allows to make comparisons of the
changes in effects. The developed insights on what has changed over
time will inform policy makers to adjust the risk communication
strategies accordingly.

2. Materials and methods
2.1. Procedure and participants

National online surveys in China were conducted at the early
stage of COVID-19 outbreak and 2years later. Time 1 survey was

Rapid
dissemination
A
+ Trust in +/- | Positive
official media response
Transparency
L +

%

Perceived safety

FIGURE 1

An integrative model to predict emotional responses toward the COVID-19.

+
Trust in Depressive
social media + response
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carried out between 24-Jan to 10-Feb, 2020, which was right after
China’s official announcement of COVID-19 outbreak (on January 20,
2020) and deployed lockdown measures (on January 23, 2020). Time
2 survey was conducted between 21-Apr to 4-May, 2022, when Delta
and Omicron variants were widely spread around the world and
COVID-zero policy was still in place in China (60). The study was
conducted in compliance with the ethical standards specified in the
Ethical Principles of Psychologists and Code of Conduct by the
American Psychological Association (61) and in 1964 Helsinki
declaration and its later amendments (62). Two private research
survey companies (Intell-vision for Time 1, ePanel for Time 2) were
engaged to recruit participants and conduct data collection through
convenance sampling. The survey link was sent to users of the online
survey platforms of the two companies. After presenting a brief
description of the study, participants were informed that no personal
identifiable information would be collected and that their survey
results would remain confidential. Participants were further informed
that their participation was voluntary and that they could withdraw
from the survey at any time without penalty. Participants were asked
to click T agree’ button if they consent to participate in the survey.
Participants who completed the survey were paid a small fee for their
participation. The collected data was completely anonymous, and the
research team was the only party has access to the data.

Table 1 presents participants’ demographic information for both
Time 1 and Time 2.

2.2. Measures

2.2.1. Trust in official media

At the early stage of COVID-19 outbreak, the official news
reached the public largely through television news and it was also
available online in China. The TV news report is in the format of
news from central government first and followed by news from local
government. Hence, at Time 1, trust in official media was measured
by asking participants to indicate how trustworthy the information

TABLE 1 The sample characteristics.

Variables Values
Time 1 Time 2
(N=22,702) (N=2,901)
28.41 (SD=9.90/ 31.77 (SD=8.05/
Age (years)
Range=18-70) Range=18-69)
Gender
Male 10,866 (47.9%) 1,274 (43.9%)
Female 11,836 (52.1%) 1,627 (56.1%)
Education
Junior high school and
796 (3.5%) 16 (0.6%)
below (Year 9 or below)
Senior high school
3,287 (14.5%) 137 (4.7%)
(Year 12)
College certificate 3,514 (15.5%) 416 (14.3%)
Bachelor’s degree 10,952 (48.2%) 2,115 (72.9%)
Postgraduate 4,153 (18.3%) 217 (7.5%)
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on the Coronavirus outbreak from central government-owned media
and local government-owned media, respectively, on a 4-point scale
(I=not trustworthy at all, 4=very trustworthy; a=0.75). While
2years later, community social workers also became important
information sources. They conveyed official information on
COVID-19 to the public and implemented preventive and control
measures at community level. Therefore, at Time 2, trust in official
media was measured by asking participants to indicate how
trustworthy the information on COVID-19 from central government-
owned media, local government-owned media, and community
social workers, respectively, on a 5-point scale (1 =not trustworthy at
all, 5=very trustworthy; @=0.75). To compare the change between
Time 1 and Time 2, the score of trust in official media at Time 1 was
transformed to a 5-point scale by using the following formula (63, 64):

X1 =(4/3)" X —(1/3)

Here:
X1: Transformed score of trust in official media (on a 5-point scale).
X: the original score of trust in official media (on a 4-point scale).

2.2.2. Trust in social media

In the beginning of COVID-19 outbreak, Weibo and WeChat were
the most popular social media platforms in China for the spread of
information about COVID-19. Besides, acquaintances were also
important information sources during the pandemic. Hence, at Time
1, trust in social media was measured by asking participants to indicate
how trustworthy the information on the Coronavirus outbreak from
Weibo WeChat
respectively, on a 4-point scale (1=not trustworthy at all, 4=very

influencers, influencers, and acquaintances,
trustworthy; a=0.77). As time passed by, the general netizens became
more and more important in information transmission. Therefore, at
Time 2, trust in social media was measured by asking participants to
indicate how trustworthy the information on COVID-19 from internet
influencers, general netizens, and acquaintances, respectively, on a
5-point scale (1=not trustworthy at all, 5= very trustworthy; a=0.68).
The Cronbach’s alpha for trust in social media at Time 2 is a bit lower
than the widely considered desirable value of 0.70 (65, 66). However, a
low number of items could lead to a low value of Cronbach’s alpha (65).
Since there were only 3 items in this scale, an alpha value of 0.68 is
acceptable (67, 68). To examine the difference between Time 1 and
Time 2, the score of trust in social media at Time 1 was also transformed
to a 5-point scale by using the formula described above (63, 64).

2.2.3. Rapid dissemination, transparency, and
perceived safety

Rapid dissemination was measured with: “So far, do you think the
dissemination of information about Coronavirus is rapid?” (1 =very
delayed, 4=very rapid). Transparency was measured with: “So far,
how transparent do you think the information on the Coronavirus
outbreak is?” (1=very low, 4=very high). Perceived safety was
measured with: “Thinking about Coronavirus, how safe do you feel
from being infected?” (1 =not safe at all, 4 =very safe).

2.2.4. Emotional responses

The measurement of emotional responses toward COVID-19
outbreak was adapted from the Florida Shock Anxiety Scale (69, 70).
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The Florida Shock Anxiety Scale (FSAS) was developed to measure
patients’ psychological distress caused by the threat and fear of
potential implantable cardioverter defibrillators (ICD) shock. The
COVID-19 pandemic has instilled people with a sense of fear of being
infected with the virus. The potential infection may happen but is not
certain, which makes people feel worried, scared, and angry. This
psychological distress is very similar to that elicited from the
anticipation of experiencing ICD shock. Hence, we adapted this scale
to measure the emotional responses toward COVID-19. Participants
were asked to rate their feelings toward COVID-19 outbreak using a
5-point scale (1=not at all, 5=very much) on the adjectives describing
positive response (optimistic) and depressive response (worried,
scared, sad, and angry; @=0.80 at Time 1, 2=0.81 at Time 2).

2.3. Data analysis

SPSS version 22.0 with AMOS version 24.0 was used for the data
analysis. Descriptive statistical analysis, independent samples ¢-test, and
Pearson correlations were conducted first. To examine the hypothesized
model (Figure 1), A two-stage structural equation modeling approach
was conducted (71-77). The analyses for the model at both Time 1 and
Time 2 utilized a covariance matrix as input and used maximum
likelihood estimation. The goodness of fit of the model was assessed
using the comparative fit index (CFI), the Non-Normed Fit Index
(NNFI), Goodness-of-fit statistic (GFI), and root mean square error of
approximation (RMSEA). A satisfactory fit is suggested by CFI>0.90,
NNFI>0.90, GFI>0.90, and Standardized RMSEA <0.08 (72).

3. Results

3.1. Changes in measured variables over
time

Table 2 presents the means and standard deviations of measured
variables at both survey times and independent samples #-test results
between the two time points. On average, participants displayed sound
trust in official media both at Time 1 (M=3.94, SD=0.84) and Time 2
(M=4.17, SD=0.67), which were significantly higher than trust in social
media at both times (Time 1, M=3.07, SD=0.86, Time 2, M=3.04,

10.3389/fpubh.2023.1142230

SD=0.67); t (22701)=131.58, p<0.001 and ¢ (2900) =72.87, p<0.001,
respectively. Moreover, trust in official media at Time 2 was significantly
higher than Time 1 [f (4161.46)=—17.18, p <0.001], while trust in social
media at Time 2 was significantly lower than Time 1 [¢ (4225.96) =2.50,
p<0.05]. The results indicated that trust in official media largely
increased over time, while trust in social media decreased over time.
The dissemination of information about the Coronavirus was
regarded on average less rapid (M=2.75, SD=0.87) and transparent
(M=2.75, SD=0.78) at Time 1. However, both measures were
significantly improved at Time 2 (rapid dissemination: M=3.19,
SD=0.64, transparency: M =3.08, SD=0.71); Rapid dissemination: ¢
(4394.35)=—-33.40, p<0.001; Transparency: t (3866.79)=—23.31,
p<0.001. Perceived safety from being infected with the Coronavirus
also enhanced from Time 1(M=2.80, SD=0.68) to Time 2 (M =2.89,
SD=0.65), t (3760.10) =—7.22, p<0.001. At last, positive emotional
response toward COVID-19 increased over time (Time 1, M=3.07,
SD=1.27, Time 2, M=3.33, SD=0.94); t (4405.12) =—13.41, p<0.001,
while depressive response decreased over time (Time 1, M=3.22,
SD=1.00, Time 2, M=3.09, SD=0.87); t (3951.96)=7.41, p<0.001.
Table 3 presents Pearson correlations between the measured
variables at both survey times. Positive response was positively related
to trust in official media and social media as well as rapid
dissemination, transparency, and perceived safety both at Time 1 and
Time 2, while depressive response was negatively associated with these
variables (except for trust in social media at Time 1, which was not
significantly correlated to depressive response). In addition, trust in
official media and social media, rapid dissemination, transparency, and
perceived safety were positively correlated to each other at both survey
times (except for trust in social media and perceived safety at Time 2,
which was not significantly correlated). Finally, positive response and
depressive response was negatively related at both survey times.

3.2. The relationship among information
dissemination, trust in media sources,
perceived safety, and emotional responses
over time

A two-stage structural equation modeling approach was
conducted (71-77) to examine the hypothesized model. In this
approach, the measurement model, which specifies the relationships

TABLE 2 Descriptive statistics and independent samples t-test results for measured variables.

M (SD)

Time 1 (N=22,702)

Cohen’d

Time 2 (N=2,901)

Trust in official media 3.94 (0.84) 4.17 (0.67) —17.18%** 4161.46 —0.28
Trust in social media 3.07 (0.86) 3.04 (0.67) 2.50% 4225.96 0.04

Rapid dissemination 2.75(0.87) 3.19 (0.64) —33.40%** 4394.35 —0.52
Transparency 2.75(0.78) 3.08 (0.71) —23.3] %% 3866.79 —0.43
Perceived safety 2.80 (0.68) 2.89 (0.65) —7.22%:%% 3760.10 —0.13
Positive response 3.07 (1.27) 3.33(0.94) —13.41%%** 4405.12 —0.21
Depressive response 3.22(1.00) 3.09 (0.87) 7.41%%* 3951.96 0.13

##kp <0.001, #p<0.05. Trust in official media and trust in social media were measured on a 5-point scale (1 =not trustworthy at all, 5=very trustworthy). Rapid dissemination was measured

on a 4-point scale (1=very delayed, 4= very rapid). Transparency was measured on a 4-point scale (1 =very low, 4 =very high). Perceived safety was measured on a 4-point scale (1 =not safe at

all, 4=very safe). Positive response and depressive response were measured on a 5-point scale (1 =not at all, 5=very much).
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TABLE 3 Pearson correlations between the measured variables at Time 1 and Time 2.

Variables 1 2 3 4 5 6
Time2 Timel Time2 Timel Time2 Timel Time?2

Timel Time2 Timel Time2 Timel

1. Trust in official
1.00 1.00

media
2. Trust in social

0.33%%* 0.227%%* 1.00 1.00
media
3. Rapid

0.46%** 0.48%#* 0.26%%* 0.12%** 1.00 1.00
dissemination
4. Transparency 0.49%%* 0.52%%*% 0.287%#* 0.16%%** 0.69%#7* 0.68%* 1.00 1.00
5. Perceived

0.31%%* 0.14%%* 0.227%%% 0.03 0.35%%* 0.14%%* 0.377%#%* 0.16%%* 1.00 1.00
safety
6. Positive

0.28%** 0.267%%* 0.18%#* 0.127%%* 0.36%%* 0.22%%* 0.36%%* 0.27%%* 0.317%%* 0.23%%* 1.00 1.00
response
7. Depressive

—0.18%** | —(,19%** 0.01 —0.04* —0.24%%% | Q. 21%HE | (0 23%kk | (. 24% %% | (. 28%%k | —(25%%F | —(.20%FF | —(0.38%**

response

#ikp <0.001, *p<0.05. Trust in official media and trust in social media were measured on a 5-point scale (1 =not trustworthy at all, 5=very trustworthy). Rapid dissemination was measured
on a 4-point scale (1 =very delayed, 4=very rapid). Transparency was measured on a 4-point scale (1 =very low, 4 =very high). Perceived safety was measured on a 4-point scale (1 =not safe at

all, 4=very safe). Positive response and depressive response were measured on a 5-point scale (1 =not at all, 5=very much).

between the latent constructs and the observed measures, was tested
first via confirmatory factor analysis (CFA); followed by the
structural model, which specifies the relationships among
independent, dependent, and mediating variables. In addition, the
bias-corrected bootstrap method was carried out to test the indirect
effects. 5,000 bootstrapped samples were generated to approximate
the confidence interval (CI) of the indirect effects both at Time 1 and
Time 2. A 95% CI without zero indicates statistical significance.
Furthermore, following the practice of previous studies (78, 79), the
structural model was tested for robustness by changing the
sample range.

3.2.1. Confirmatory factor analysis (CFA) for the
measurement model

Confirmatory factor analysis (CFA) was conducted to examine the
measurement model both at Time 1 and Time 2. The measurement
model was supported by the model fit indexes at both survey times:
Time 1, CFI=0.97, NNFI=0.96, GFI1=0.98, and RMSEA =0.06; Time
2, CF1=0.93, NNFI=0.90, GFI=0.96, and RMSEA =0.08.

Furthermore, the convergent and discriminant validity of the
measurement model were assessed at both times. The convergent
validity was evaluated by using standardized factor loadings,
composite reliability (CR) and the average variance extracted (AVE)
(see Table 4). All items loaded significantly on their respective
constructs, with the standardized factor loadings ranging from 0.50 to
0.85, reaching the criterion of 0.50 or above (74). The CR values
ranged from 0.68 to 0.81, meeting an acceptable criterion of 0.60 (74).
The AVE values ranged from 0.42 to 0.68, reaching the criterion of
0.36 or above (77). These results provided evidence of satisfactory
convergent validity. Discriminant validity was assessed by comparing
AVE with the squared correlation between constructs. The squared
correlations between constructs at both times ranged from 0.00 to
0.20, which were all much lower than AVE values, indicating that the
measurement model has satisfactory discriminant validity (73-75).

These results suggested that the measurement model is of
sufficient quality to examine the structural model.
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3.2.2. Pathway analysis for the structural model

Our hypothesized model (Figure 1) specified rapid dissemination
and transparency of information as exogenous predictors of trust in
official media, both trust in official media and social media as
exogenous predictors of perceived safety. Perceived safety, in turn, was
identified as a predictor of positive response and depressive response.
Moreover, trust in official media and trust in social media also served
as exogenous predictors of positive response and depressive response.
In this model, trust in official media, trust in social media, and
depressive response were latent variables presented using ellipses,
while rapid dissemination, transparency, positive response (optimistic)
and perceived safety were observed variables presented
using rectangles.

The model fit indices suggest that the model provided good fit for
the data at both times: Time 1, CFI=0.94, NNFI=0.92, GFI1=0.96,
and RMSEA =0.07; Time 2, CFI=0.92, NNFI=0.90, GFI=0.95, and
RMSEA =0.07.

Figure 2 presents the standardized parameter estimates for the
model at both Time 1 (T1) and Time 2 (T2). Table 5 presents the
direct, indirect, and total effects of trust in media sources on public’s
wellbeing at both Time 1 (T1) and Time 2 (T2).

First, trust in social media was negatively related to positive
response at Time 1 (#=-0.16, p<0.001) and positively associated with
depressive response both at Time 1(#=0.30, p<0.001) and Time 2
($=0.08, p<0.001), such that the more people trusted the information
about the Coronavirus received in social media, the less they felt
optimistic and the more they felt depressive toward the pandemic,
especially in the beginning of COVID-19 outbreak. Since trust in social
media was no longer significantly related to positive response at Time 2
($=0.01, p=0.684), Hypothesis 1 was fully supported at Time 1 and was
partially supported at Time 2. Moreover, Trust in social media was
negatively associated with perceived safety at Time 1 (f=-—0.10,
p<0.001), but not significantly associated with perceived safety at Time
2 (f=—-0.04, p=0.096). In turn, perceived safety was positively related
to positive response (Time 1, f#=0.11, p<0.001; Time 2, #=0.16,
p<0.001) and negatively linked to depressive response (Time 1,
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TABLE 4 The standardized factor loadings, composite reliability (CR), and average variance extracted (AVE) of each construct in measurement model at

10.3389/fpubh.2023.1142230

Time 1 and Time 2.
Construct Time 1 Time 2
Standardized Standardized CR
factor loading factor loading
Central Central
government- 0.60 government- 0.74
owned media 0.80 0.68 owned media
Trust in official
Local government- Local government- 0.76 0.52
media 1.00 0.84
owned media owned media
Community social
0.56
workers
WeChat Internet
0.82 0.73
Trust in social influencers influencers
0.79 0.56 0.68 0.42
media Weibo influencers 0.85 General netizens 0.70
Acquaintances 0.54 Acquaintances 0.50
Worried 0.62 Worried 0.66
Depressive Scared 0.77 Scared 0.75
0.80 0.51 0.81 0.52
response Sad 0.79 Sad 0.79
Angry 0.66 Angry 0.68
CR: Composite reliability, AVE: Average variance extracted.
Rapid »
dissemination »o TI: R?=0.52
2 Y5 >,
0,7, T2: R=0.47
s, T1: 0.46%%
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N 2
Q7 (¥ 7.
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FIGURE 2
The relationship among information dissemination, trust in media sources, perceived safety, and emotional responses over time.

p=-0.20, p<0.001; Time 2, f=—0.21, p<0.001) at both survey times,
suggesting that the safer people felt, the more they were optimistic and
the less they were depressed. These results indicated that perceived
safety served as a mediator between trust in social media and emotional
responses toward COVID-19 at Time 1 but not at Time 2. Thus,
Hypothesis 2 was only supported at Time 1.

Second, trust in official media was strongly associated with rapid
dissemination (Time 1, #=0.35, p<0.001; Time 2, #=0.29, p<0.001)
and transparency (Time 1, f=0.44, p<0.001; Time 2, f=0.46,
p<0.001) over time, such that the more people believed information
dissemination as rapid and transparent, the more they trusted official
media both at the early stage of COVID-19 outbreak and 2 years later.
Thus, Hypothesis 3 was supported at both survey times.
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Third, trust in official media was positively related to positive
response (Time 1, f=0.46, p<0.001; Time 2, #=0.34, p<0.001) and
was negatively associated with depressive response (Time 1, f=—0.34,
p<0.001; Time 2, #=—0.32, p<0.001) over time, such that the more
people trusted the information about the Coronavirus given by official
media, the more they responded optimistically and the less they felt
depressively toward the pandemic. Hence, the results provided
support for a positive relationship between trust in official media and
public’s wellbeing of Hypothesis 4 at both survey times. Furthermore,
trust in official media was positively associated with perceived safety
at both times (Time 1, #=0.50, p <0.001; Time 2, #=0.20, p <0.001),
such that the more people trusted the information about the
Coronavirus given by official media, the more they felt safe from being
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TABLE 5 The direct, indirect, and total effects of trust in media sources on public’s wellbeing at Time 1 and Time 2.

Time 1 Time 2
Standardized 95% ClI Standardized 95% ClI
effect effect
Direct effects
Trust in official media — positive response 0.46% (0.436, 0.479) 0.34%#:%* (0.289, 0.396)
Trust in official media — depressive response —0.343%%% (—0.360, —0.312) —0.32%%%% (—0.373, —0.255)
Trust in social media — positive response —0.16%** (—0.181, —0.133) 0.01 (—0.046, 0.065)
Trust in social media — depressive response 0.307% (0.281, 0.328) 0.08%* (0.020, 0.150)
Indirect effects
Trust in official media — perceived safety — positive response 0.06%#* (0.048, 0.063) 0.03%3#* (0.023, 0.044)
Trust in official media — perceived safety — depressive response —0.10%%* (—0.109, —0.092) —0.04%%* (—0.057, —0.032)
Trust in social media — perceived safety — positive response —0.01%%* (—0.015, —0.008) —0.01 (—0.015, 0.002)
Trust in social media — perceived safety — depressive response 0,027 (0.016, 0.026) 0.01 (—0.003, 0.019)
Total effects
Trust in official media — positive response 0.5 % (0.494, 0.532) 0.38%#:k* (0.321, 0.427)
Trust in official media — depressive response —0.44%* (—0.458, —0.415) —0.36%* (—0.414, —0.298)
Trust in social media — positive response —0.17%% (—0.194, —0.143) 0.00 (—0.054, 0.061)
Trust in social media — depressive response 0.33%%:% (0.300, 0.350) 0.09%* (0.026, 0.160)

##kp <0.001, **p<0.01.

infected. In turn, the safer people felt, the more they felt optimistic and
the less they felt depressed. That is, perceived safety mediated the
relationship between trust in official media and emotional responses
toward COVID-19 both at Time 1 and Time 2. Thus, Hypothesis 5 was
supported by a positive mediating effect of perceived safety between
trust in official media and public’s wellbeing at both survey times.

The robustness of the structural model was tested by changing the
sample range (78, 79). To examine if the structural model only held
due to high trust in media sources, we removed a portion of the
sample with high trust scores (> 4 out of a possible 5) either in official
media or social media. The structural model still held after changing
the sample range. And all significant coefficients in the structural
model remain significant in robustness check. These results suggest
that our findings are relatively robust.

4. Discussion

The present research applied a longitudinal approach to examine
how trust in media sources affect public’s wellbeing through perceived
safety and how the dissemination of information contributes to
increased public trust in official media during the course of
COVID-19 pandemic.

The results of the present study suggest that the public had more
trust in the information about COVID-19 from the official media
outlets than from the social media both at the early stage of the
pandemic outbreak and 2 years later. The comparatively higher trust
in official media is likely due to that the official media represents the
voice of the government and is regarded as highly reliable during a
pandemic (80, 81). In addition, trust in official media was significantly
increased over a two-year period, which is opposite to research
findings from Europe and the USA showing trust in official media
decreased both in short-term (82) and in long-term (83, 84) during
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the COVID-19 pandemic. In contrast, trust in social media was
slightly decreased two years after COVID-19 outbreak.

Public perceptions of rapid dissemination and transparency
regarding information about the Coronavirus also increased over
time, which is likely due to the open and transparent risk
communication implemented by governments. During COVID-19
pandemic, the Chinese government disclosed real-time data in detail
on confirmed, suspected, and cured cases, as well as deaths across the
country. It also issued national action plans and released authoritative
interpretations of the coronavirus to mitigate public panic and doubts
(85). Moreover, public’s wellbeing was significantly improved over the
2years period, which is in line with research findings from UK (86)
and the USA (59).

While the social media were flooded with information and
sensational news about COVID-19, public’s trust in them was low.
However, trust in social media played a dominant role in contributing
to increased depressive symptoms in the early stage of COVID
pandemic. The negative impact of trust in social media was largely
reduced over time. In contrast, trust in the information from official
media was higher, and it played an influential role in contributing to
enhanced positive response and decreased depressive symptoms both
at the beginning of the pandemic and over 2 years later. While existing
literature points to both positive and negative directions regarding
how trust in official media would affect mental wellbeing during
COVID-19 pandemic (51-58), the present study provides evidence
for a positive effect of trust in COVID-19-related information from
official media on public’s wellbeing in Chinese context over time. The
findings suggest that enhancing public trust in information from
official media will be an effective approach to fight against the so called
COVID-19 infodemic and protect public’s wellbeing. This has
significant implications for public health measures to combat the
pandemic of social media panic. To effectively minimize the negative
impact of social media on public mental health, health authorities
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need to rapidly detect and respond to misinformation and rumors in
social media.

The present research demonstrated that trust in official media was
positively correlated with rapid dissemination and transparency of the
information about COVID-19 over time. Hence, fostering and
maintaining public’s trust requires rapid dissemination and
transparency of information. The trust-building function of
transparency revealed in the present study is in line with literature on
the general relationship between transparency and public trust (43,
48, 87, 88). Research on infectious disease found that public trust in
government and public health authorities as information source
influences public perceived risk and their responses to the threat (47,
88-91). The present study further shows that rapid dissemination of
information and transparency works hand in hand. These findings
suggest that government and health authorities need to rapidly
disseminate information and update the outbreak through various
platforms including their social media accounts to accommodate all
segments of the population. The information needs to be transparent,
even though communicating uncertainty and a lack of knowledge in
the case of the novel COVID-19 can be unsettling. Otherwise, the
absence of official information creates a rich breeding ground for
misinformation and rumors in social media, which can further
exacerbate the fear caused by the objectively life-threatening nature of
the coronavirus. A trusted official media based on transparency and
rapid dissemination of COVID-19-related information can keep the
public informed and enable them to develop a sense of agency through
knowing how to manage the risks.

While the present study has shed light on the negative impacts of
trust in social media sources on wellbeing, future research needs to
unpack the complexity of social media. The information in social media
is diverse and sometimes contradicting. In addition, the information
may come from a wide range of sources including people sharing
information acquired from official sources (48). Thus, how trust in
social media affect public’s wellbeing may depend on the contents and
sources. For example, a literature review has shown that viewing
stressful content about COVID-19 outbreak on social media was linked
to poor psychological outcomes, while viewing motivational and heroic
speech, knowledge of COVID-19, and entertaining contents was related
to positive psychological wellbeing (45). To unpack the complexity of
trust in social media, future research needs to tease apart the
information source and contents on social media. The insights will help
policy makers and health authorities develop targeted strategy to
harness the benefits of social media and mitigate the negative impacts.
Moreover, to fully utilize the protective role of trust in official media, an
in-depth examination of what key aspects of pandemic related
information important for the public is needed. Such insights would
inform a more targeted strategy for rapid dissemination. Noticeably,
though trust in official media can protect public’s wellbeing against
COVID-19 infodemic, this does not mean all the information given by
official media is the absolute truth. Scientific understanding of
COVID-19 is evolving constantly, such that what qualifies as
misinformation might be subjective to new scientific discoveries (6). In
addition, fear-based communication strategies may raise public
adherence to health recommendations for COVID-19, but such
strategies might negatively affect public’s wellbeing (51, 53, 55, 92-94).
Future research can unpack the contents and approaches adopted by
official media to identify effective communication strategies in
conveying information efficiently while protecting public’s wellbeing. At

Frontiers in Public Health

10.3389/fpubh.2023.1142230

last, although the current study took a longitudinal approach (95), it’s
not a follow-up study with the same participants. Future research needs
to follow up the same participant sample to further verify the impact of
trust in media sources on public’s wellbeing over time.

In summary, the present study has empirically and longitudinally
demonstrated that the COVID-19 infodemic can have serious
consequence for public’s wellbeing. Especially, trust in the information
about COVID-19 in social media was associated with stronger depressive
response at the beginning of pandemic. However, trust in official media
can mitigate this negative impact. More importantly, the rapid
dissemination and transparency of information regarding the virus can
enhance public trust in the information from official media outlets. The
findings highlight that, to protect public’s wellbeing against COVID-19
infodemic, government and health authorities need to rapidly disseminate
information and be transparent even though communicating uncertainty
and unknowns can be unsettling. Otherwise, the absence of official
information creates a rich breeding ground for misinformation and
rumors in social media, which has huge consequence for publics
wellbeing, especially at the early stage of the pandemic.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by The Academic Committee of Institute of Sociology,
Chinese Academy of Social Sciences (CASS). Written informed
consent for participation was not required for this study in accordance
with the national legislation and the institutional requirements.

Author contributions

JW, YiZ, and AZ conceived and designed the study. JW, XL, and
XT contributed to data collection. YiZ analyzed the data. YiZ, AZ,
RM, XT, and XL wrote the first draft of the manuscript. YiZ, AZ, and
YaZ revised the manuscript. All authors contributed to the article and
approved the submitted version.

Funding

The study was funded by Key Projects of Philosophy and Social
Sciences Research, Ministry of Education of the People’s Republic of
China (Award number: 21JZD038) and China Scholarship Council
(CSC Award Number: 202004920045).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1142230
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhou et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Arnaud Y, Drouin O, Borges Da Silva R. Covid-19 related information seeking: the
impact of media on parental concerns. Front. Public Health. (2022) 10:977634. doi:
10.3389/fpubh.2022.977634

2. Banerjee D, Meena KS. Covid-19 as an "Infodemic" in public health: critical role of
the social media. Front Public Health. (2021) 9:610623. doi: 10.3389/fpubh.2021.610623

3. Lu J. Themes and evolution of misinformation during the early phases of the
Covid-19 outbreak in China—an application of the crisis and emergency risk
communication model. Front Commun. (2020) 5:57. doi: 10.3389/fcomm.2020.00057

4. Zeng J, Chan C-H. A cross-national diagnosis of infodemics: comparing the topical
and temporal features of misinformation around Covid-19 in China, India, the US,
Germany and France. Online Inf Rev. (2021) 45:709-28. doi: 10.1108/0ir-09-2020-0417

5. Jennings W, Stoker G, Bunting H, Valgarethsson VO, Gaskell ], Devine D, et al. Lack
of trust, conspiracy beliefs, and social media use predict COVID-19 vaccine hesitancy.
Vaccines (Basel). (2021) 9:593. doi: 10.3390/vaccines9060593

6. Limaye RJ, Sauer M, Ali ], Bernstein J, Wahl B, Barnhill A, et al. Building trust while
influencing online Covid-19 content in the social media world. Lancet Digit Health.
(2020) 2:277-8. doi: 10.1016/S2589-7500(20)30084-4

7. Chong SK, Ali SH, Ethoan LN, Yi SS, Trinh-Shevrin C, Kwon SC. Social media use
and misinformation among Asian Americans during COVID-19. Front Public Health.
(2021) 9:764681. doi: 10.3389/fpubh.2021.764681

8. Skafle I, Nordahl-Hansen A, Quintana DS, Wynn R, Gabarron E. Misinformation
about Covid-19 vaccines on social media: rapid review. ] Med Internet Res. (2022)
24:e37367. doi: 10.2196/37367

9. Zhang KC, Fang Y, Cao H, Chen H, Hu T, Chen YQ, et al. Parental acceptability of
Covid-19 vaccination for children under the age of 18 years: cross-sectional online
survey. JMIR Pediatr Parent. (2020) 3:¢24827. doi: 10.2196/24827

10. Bhagianadh D, Arora K. Covid-19 vaccine hesitancy among community-dwelling
older adults: the role of information sources. | Appl Gerontol. (2022) 41:4-11. doi:
10.1177/07334648211037507

11. Allington D, McAndrew S, Moxham-Hall V, Duffy B. Coronavirus conspiracy
suspicions, general vaccine attitudes, trust and coronavirus information source as
predictors of vaccine hesitancy among UK residents during the Covid-19 pandemic.
Psychol Med. (2021) 53:236-247. doi: 10.1017/50033291721001434

12. Sallam M, Dababseh D, Eid H, Al-Mahzoum K, Al-Haidar A, Taim D, et al. High
rates of COVID-19 vaccine hesitancy and its association with conspiracy beliefs: a study
in Jordan and Kuwait among other Arab countries. Vaccines (Basel). (2021) 9:42. doi:
10.3390/vaccines9010042

13. Costantino C, Gori D, Alba D, Cimino L, Conforto A, Tomasello F, et al.
Willingness to receive Covid-19 vaccination in costumers accessing community
pharmacies in the province of Palermo, Italy. EuroMediterr Biomed J. (2021) 16:80-4.
doi: 10.3269/1970-5492.2021.16.19

14. Depoux A, Martin S, Karafillakis E, Preet R, Wilder-Smith A, Larson H. The
pandemic of social media panic travels faster than the Covid-19 outbreak. J Travel Med.
(2020) 27:1-2. doi: 10.1093/jtm/taaa031

15. Ghebreyesus TA. (2020). World health Organizaion director-general speech at
Munich security conference. Available at: https://www.who.int/dg/speeches/detail/
munich-security-conference (Accessed December 3, 2020).

16. Fridman I, Lucas N, Henke D, Zigler CK. Association between public knowledge
about Covid-19, trust in information sources, and adherence to social distancing: cross-
sectional survey. JMIR Public Health Surveill. (2020) 6:¢22060. doi: 10.2196/22060

17. Melki J, Tamim H, Hadid D, Makki M, El Amine J, Hitti E. Mitigating infodemics: the
relationship between news exposure and trust and belief in Covid-19 fake news and social
media spreading. PLoS One. (2021) 16:¢0252830. doi: 10.1371/journal.pone.0252830

18. Karabela SN, Coskun F, Hosgor H. Investigation of the relationships between
perceived causes of Covid-19, attitudes towards vaccine and level of trust in information
sources from the perspective of infodemic: the case of Turkey. BMC Public Health.
(2021) 21:1195. doi: 10.1186/s12889-021-11262-1

19. Petravi¢ L, Arh R, Gabrovec T, Jazbec L, Rup¢i¢ N, Staresini¢ N, et al. Factors
affecting attitudes towards Covid-19 vaccination: an online survey in Slovenia. Vaccines
(Basel). (2021) 9:247. doi: 10.3390/vaccines9030247

20. Chen J, Zhang SX, Yin A, Yanez JA. Mental health symptoms during the Covid-19
pandemic in developing countries: a systematic review and meta-analysis. ] Glob Health.
(2022) 12:05011. doi: 10.7189/jogh.12.05011

Frontiers in Public Health

10

10.3389/fpubh.2023.1142230

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

21. Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep
quality during COVID-19 outbreak in China: a web-based cross-sectional survey.
Psychiatry Res. (2020) 288:112954. doi: 10.1016/j.psychres.2020.112954

22.1i L, Zhang Q, Wang X, Zhang J, Wang T, Gao T-L, et al. Characterizing the
propagation of situational information in social media during Covid-19 epidemic: a case
study on Weibo. IEEE Transac Comput Soc Syst. (2020) 7:556-62. doi: 10.1109/
1¢s.2020.2980007

23. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study on
the mental health of general population during the Covid-19 epidemic in China. Brain
Behav Immun. (2020) 87:40-8. doi: 10.1016/j.bbi.2020.04.028

24. Wong BY, Ho §Y, Sit SMM, Gong W], Lai AYK, Wang MP, et al. Association of
family wellbeing with forwarding and verifying Covid-19-related information, and
mediation of family communication quality. Front Public Health. (2022) 10:948955. doi:
10.3389/fpubh.2022.948955

25.Xiao X, Yang X, Zheng W, Wang B, Fu L, Luo D, et al. Depression, anxiety and
post-traumatic growth among Covid-19 survivors six-month after discharge. Eur |
Psychotraumatol. (2022) 13:2055294. doi: 10.1080/20008198.2022.2055294

26. She R, Wong K, Lin J, Zhang Y, Leung K, Yang X. Profiles of stress and coping
associated with mental, behavioral, and internet use problems among adolescents during
the Covid-19 pandemic: a stratified random sampling and cluster analysis. Front Public
Health. (2022) 10:826911. doi: 10.3389/fpubh.2022.826911

27. Atehortua NA, Patino S. Covid-19, a tale of two pandemics: novel coronavirus and
fake news messaging. Health Promot Int. (2021) 36:524-34. doi: 10.1093/heapro/daaal40

28. Al-Amad SH, Hussein A. Anxiety among dental professionals and its association
with their dependency on social media for health information: insights from the
Covid-19 pandemic. BMC Psychol. (2021) 9:9. doi: 10.1186/540359-020-00509-y

29.Su Z, McDonnell D, Wen J, Kozak M, Abbas J, Segalo S, et al. Mental health
consequences of Covid-19 media coverage: the need for effective crisis communication
practices. Glob Health. (2021) 17:4. doi: 10.1186/s12992-020-00654-4

30. Yang X, Yip BHK, Mak ADP, Zhang D, Lee EKP, Wong SYS. The differential effects
of social media on depressive symptoms and suicidal ideation among the younger and
older adult population in Hong Kong during the Covid-19 pandemic: population-based
cross-sectional survey study. JMIR Public Health Surveill. (2021) 7:¢24623. doi:
10.2196/24623

31. Geirdal AO, Ruffolo M, Leung J, Thygesen H, Price D, Bonsaksen T, et al. Mental
health, quality of life, wellbeing, loneliness and use of social media in a time of social
distancing during the Covid-19 outbreak. A cross-country comparative study. ] Ment
Health. (2021) 30:148-55. doi: 10.1080/09638237.2021.1875413

32.Ko NY, Lu WH, Chen YL, Li DJ, Wang PW, Hsu ST, et al. Covid-19-related
information sources and psychological well-being: an online survey study in Taiwan.
Brain Behav Immun. (2020) 87:153-4. doi: 10.1016/j.bbi.2020.05.019

33.Lin D, Friedman DB, Qiao S, Tam CC, Li X, Li X. Information uncertainty: a
correlate for acute stress disorder during the Covid-19 outbreak in China. BMC Public
Health. (2020) 20:1867. doi: 10.1186/s12889-020-09952-3

34. Olagoke AA, Olagoke 00, Hughes AM. Exposure to coronavirus news on
mainstream media: the role of risk perceptions and depression. Br ] Health Psychol.
(2020) 25:865-74. doi: 10.1111/bjhp.12427

35. Xu T. Media, trust in government, and risk perception of COVID-19 in the early
stage of epidemic: an analysis based on moderating effect. Healthcare (Basel). (2021)
9:1597. doi: 10.3390/healthcare9111597

36. Kaparounaki CK, Patsali ME, Mousa DV, Papadopoulou EVK, Papadopoulou KKK,
Fountoulakis KN. University students' mental health amidst the Covid-19 quarantine in
Greece. Psychiatry Res. (2020) 290:113111. doi: 10.1016/j.psychres.2020.113111

37.Liu M, Zhang H, Huang H. Media exposure to Covid-19 information, risk
perception, social and geographical proximity, and self-rated anxiety in China. BMC
Public Health. (2020) 20:1649. doi: 10.1186/s12889-020-09761-8

38. Nissan D, Weiss G, Siman-Tov M, Spitz A, Bodas M, Shenhar G, et al. Differences
in levels of psychological distress, perceived safety, trust, and efficacy amongst hospital
personnel during the Covid-19 pandemic. Res Nurs Health. (2021) 44:776-86. doi:
10.1002/nur.22165

39. Schneider MB, Greif TR, Galsky AP, Gomez D, Anderson C, Edwards DS, et al.
Giving psychology trainees a voice during the Covid-19 pandemic: trainee mental
health, perceived safety, and support. Training Educ Prof Psychol. (2021) 15:76-85. doi:
10.1037/tep0000343

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1142230
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3389/fpubh.2022.977634
https://doi.org/10.3389/fpubh.2021.610623
https://doi.org/10.3389/fcomm.2020.00057
https://doi.org/10.1108/oir-09-2020-0417
https://doi.org/10.3390/vaccines9060593
https://doi.org/10.1016/S2589-7500(20)30084-4
https://doi.org/10.3389/fpubh.2021.764681
https://doi.org/10.2196/37367
https://doi.org/10.2196/24827
https://doi.org/10.1177/07334648211037507
https://doi.org/10.1017/S0033291721001434
https://doi.org/10.3390/vaccines9010042
https://doi.org/10.3269/1970-5492.2021.16.19
https://doi.org/10.1093/jtm/taaa031
https://www.who.int/dg/speeches/detail/munich-security-conference
https://www.who.int/dg/speeches/detail/munich-security-conference
https://doi.org/10.2196/22060
https://doi.org/10.1371/journal.pone.0252830
https://doi.org/10.1186/s12889-021-11262-1
https://doi.org/10.3390/vaccines9030247
https://doi.org/10.7189/jogh.12.05011
https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.1109/tcss.2020.2980007
https://doi.org/10.1109/tcss.2020.2980007
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.3389/fpubh.2022.948955
https://doi.org/10.1080/20008198.2022.2055294
https://doi.org/10.3389/fpubh.2022.826911
https://doi.org/10.1093/heapro/daaa140
https://doi.org/10.1186/s40359-020-00509-y
https://doi.org/10.1186/s12992-020-00654-4
https://doi.org/10.2196/24623
https://doi.org/10.1080/09638237.2021.1875413
https://doi.org/10.1016/j.bbi.2020.05.019
https://doi.org/10.1186/s12889-020-09952-3
https://doi.org/10.1111/bjhp.12427
https://doi.org/10.3390/healthcare9111597
https://doi.org/10.1016/j.psychres.2020.113111
https://doi.org/10.1186/s12889-020-09761-8
https://doi.org/10.1002/nur.22165
https://doi.org/10.1037/tep0000343

Zhou et al.

40. Moon M]J. Fighting Covid-19 with agility, transparency, and participation: wicked
policy problems and new governance challenges. Public Adm Rev. (2020) 80:651-6. doi:
10.1111/puar.13214

41. Rahimi F, Talebi Bezmin Abadi A. Transparency and information sharing could
help abate the Covid-19 pandemic. Infect Control Hosp Epidemiol. (2020) 41:1366-7. doi:
10.1017/ice.2020.174

42. Spalluto LB, Planz VB, Stokes LS, Pierce R, Aronoff DM, McPheeters ML, et al.
Transparency and trust during the coronavirus disease 2019 (Covid-19) pandemic. J
Am Coll Radiol. (2020) 17:909-12. doi: 10.1016/j.jacr.2020.04.026

43. Menon KU, Goh KT. Transparency and trust: risk communications and the
Singapore experience in managing SARS. J Commun Manag. (2005) 9:375-83. doi:
10.1108/13632540510621614

44.Hsu YC, Chen YL, Wei HN, Yang YW, Chen YH. Risk and outbreak
communication: lessons from Taiwan's experiences in the post-SARS era. Health Secur.
(2017) 15:165-9. doi: 10.1089/hs.2016.0111

45.Anjum N. Covid-19 pandemic: how does social media affect psychological
wellbeing?-a synthesis of literature review. Int ] Indian Psychol. (2020)
8:1698-707. doi: 10.25215/0803.173

46. Hua J, Shaw R. Corona virus (Covid-19) "Infodemic" and emerging issues through
a data lens: the case of China. Int ] Environ Res Public Health. (2020) 17:2309. doi:
10.3390/ijerph17072309

47. Ali SH, Foreman J, Tozan Y, Capasso A, Jones AM, DiClemente R]. Trends and
predictors of Covid-19 information sources and their relationship with knowledge and
beliefs related to the pandemic: nationwide cross-sectional study. JMIR Public Health
Surveill. (2020) 6:¢21071. doi: 10.2196/21071

48.Liu Z, Shan J, Delaloye M, Piguet J-G, Glassey BN. The role of public trust and
media in managing the dissemination of Covid-19-related news in Switzerland. ] Media.
(2020) 1:145-58. doi: 10.3390/journalmedia1010010

49. Céceres CF. Unresolved Covid controversies: ‘normal science’ and potential non-
scientific  influences. ~ Glob  Public ~ Health.  (2022)  17:622-40.  doi:
10.1080/17441692.2022.2036219

50. Elisha E, Guetzkow J, Shir-Raz Y, Ronel N eds. Suppressing scientific discourse on
vaccines? Self-perceptions of researchers and practitioners. HEC Forum. (2022):1-19.
doi: 10.1007/s10730-022-09479-7

51. Giroux M, Park J, Kim J-E, Choi YK, Lee JC, Kim S, et al. The impact of
communication information on the perceived threat of Covid-19 and stockpiling
intention. Australas Mark J. (2021) 31:60-70. doi: 10.1177/18393349211028670

52. Shir-Raz Y, Elisha E, Martin B, Ronel N, Guetzkow J. Censorship and suppression
of Covid-19 heterodoxy: tactics and counter-tactics. Minerva. (2022) 1:1-27. doi:
10.1007/s11024-022-09479-4

53. Bagus P, Pena-Ramos JA, Sanchez-Bayon A. Covid-19 and the political economy
of mass hysteria. Int | Environ Res Public Health. (2021) 18:1376. doi: 10.3390/
ijerph18041376

54. Garfin DR, Silver RC, Holman EA. The novel coronavirus (Covid-2019) outbreak:
amplification of public health consequences by media exposure. Health Psychol. (2020)
39:355-7. doi: 10.1037/hea0000875

55. Ogbodo JN, Onwe EC, Chukwu J, Nwasum CJ, Nwakpu ES, Nwankwo SU, et al.
Communicating health crisis: a content analysis of global media framing of Covid-19.
Health Promot Perspect. (2020) 10:257-69. doi: 10.34172/hpp.2020.40

56. Bittmann F. How trust makes a difference: the impact of the first wave of the
Covid-19 pandemic on life satisfaction in Germany. Appl Res Qual Life. (2022)
17:1389-405. doi: 10.1007/511482-021-09956-0

57. Figueiras MJ, Ghorayeb ], Coutinho MVC, Maroco J, Thomas J. Levels of trust in
information sources as a predictor of protective health behaviors during Covid-19
pandemic: a UAE cross-sectional study. Front Psychol. (2021) 12:633550. doi: 10.3389/
fpsyg.2021.633550

58. Olagoke AA, Olagoke OO, Hughes AM. Psychological pathways linking public
trust during the coronavirus pandemic to mental and physical well-being. Front Psychol.
(2020) 11:570216. doi: 10.3389/fpsyg.2020.570216

59. Blanchflower DG, Bryson A. Covid and mental health in America. PLoS One.
(2022) 17:¢0269855. doi: 10.1371/journal.pone.0269855

60. Li H, He ], Chen ], Pan S, Feng J, Liu S. The governance of imported 2019-Ncov
infections: what can be learned from China's experience? Glob Health Res Policy. (2022)
7:8. doi: 10.1186/s41256-022-00243-5

61. American Psychological Association. (2017). Ethical principles of psychologists and
code of conduct. Available at: https://www.apa.org/ethics/code/index (Accessed
December 3, 2020).

62. WMA Declaration of Helsinki. (2018). Ethical principles for medical research
involving human subjects. Available at: https://www.wma.net/policies-post/wma-
declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-
subjects/ (Accessed December 3, 2020).

63. IBM Support. (2020). Transforming different Likert scales to a common scale.
Available at: https://www.ibm.com/support/pages/transforming-different-likert-scales-
common-scale (Accessed November 28, 2022).

Frontiers in Public Health

11

10.3389/fpubh.2023.1142230

64. Murat N. A hybrid transformation approach for common scaling on various type
Likert scales in Bayesian structural equation modeling. Commun Stat Theory Methods.
(2021) 51:1217-31. doi: 10.1080/03610926.2020.1853774

65. Taber KS. The use of Cronbach’s alpha when developing and reporting research
instruments in science education. Res Sci Educ. (2017) 48:1273-96. doi: 10.1007/
511165-016-9602-2

66. Tavakol M, Dennick R. Making sense of Cronbach's alpha. Int ] Med Educ. (2011)
2:53-5. doi: 10.5116/ijme.4dfb.8dfd

67. Bland JM, Altman G. Statistics notes: Cronbach's alpha. BMJ. (1997) 314:572. doi:
10.1136/bmj.314.7080.572

68.van Griethuijsen RALE, van Eijck MW, Haste H, den Brok PJ, Skinner NC,
Mansour N, et al. Global patterns in students’ views of science and interest in science.
Res Sci Educ. (2014) 45:581-603. doi: 10.1007/s11165-014-9438-6

69. Kuhl EA, Dixit NK, Walker RL, Conti JB, Sears SE. Measurement of patient fears
about implantable cardioverter defibrillator shock: an initial evaluation of the Florida
shock anxiety scale. Pacing Clin Electrophysiol. (2006) 29:614-8. doi:
10.1111/j.1540-8159.2006.00408.x

70. Tripp C, Huber NL, Kuhl EA, Sears SE. Measuring ICD shock anxiety: status
update on the Florida shock anxiety scale after over a decade of use. Pacing Clin
Electrophysiol. (2019) 42:1294-301. doi: 10.1111/pace.13793

71. Mueller RO, Hancock GR. Structural equation modeling In: GR Hancock, LM
Stapleton and RO Mueller, editors. The Reviewer’s guide to quantitative methods in the
social sciences. 2nd ed. London, UK: Routledge (2018). 445-56.

72. Dash G, Paul J. Cb-Sem vs Pls-Sem methods for research in social sciences and
technology forecasting. Technol Forecast Soc Chang. (2021) 173:121092. doi: 10.1016/j.
techfore.2021.121092

73. Fornell C, Larcker DF. Evaluating structural equation models with unobservable
variables and measurement error. J Mark Res. (1981) 18:39-50. doi:
10.1177/002224378101800104

74. Hair JFBWC, Babin B, Anderson RE, Tatham RL. Multivariate data analysi. 7th ed.
New York: Prentice Hall (2010).

75. Koufteros XA. Testing a model of pull production: a paradigm for manufacturing
research using structural equation modeling. J Oper Manag. (1999) 17:467-88. doi:
10.1016/S0272-6963(99)00002-9

76. Morton NA, Koufteros X. Intention to commit online music piracy and its
antecedents: an empirical investigation. Struct Equ Model Multidiscip J. (2008)
15:491-512. doi: 10.1080/10705510802154331

77. Wei H, Xu H, Chen W, Lu L. Zhongyong thinking (doctrine of the mean) and
internet addiction: the mediation of maladaptive cognition and the moderation of
subject. Front Public Health. (2022) 10:1045830. doi: 10.3389/fpubh.2022.1045830

78.Guo X, Zhong S, Wu Y, Zhang Y, Wang Z. The impact of lockdown in Wuhan on
residents confidence in controlling Covid-19 outbreak at the destination cities. Front
Public Health. (2022) 10:902455. doi: 10.3389/fpubh.2022.902455

79.Nie W, Hu M, Ye X. Internet use and rural-urban mental health inequalities:
evidence from China. Front Public Health. (2023) 11:1107146. doi: 10.3389/
fpubh.2023.1107146

80. Siegrist M, Zingg A. The role of public trust during pandemics. Eur Psychol. (2014)
19:23-32. doi: 10.1027/1016-9040/2000169

81.Van der Weerd W, Timmermans DRM, Beaujean DJMA, Oudhoff ], Van
Steenbergen JE. Monitoring the level of government trust, risk perception and intention
of the general public to adopt protective measures during the influenza A (HIN1)
pandemic in the Netherlands. BMC Public Health. (2011) 11:575. doi:
10.1186/1471-2458-11-575

82. Adam S, Urman A, Arlt D, Gil-Lopez T, Makhortykh M, Maier M. Media trust and
the Covid-19 pandemic: an analysis of short-term trust changes, their ideological drivers
and consequences in Switzerland. Commun Res. (2022) 50:205-29. doi:
10.1177/00936502221127484

83. Aassve A, Capezzone T, Cavalli N, Conzo P, Peng C. (2022). Trust in the time of
coronavirus: longitudinal evidence from the United States. SocArXiv. Center for
Open Science.

84. Weinberg J. Trust, governance, and the Covid-19 pandemic: an explainer using
longitudinal data from the United Kingdom. Polit Q. (2022) 93:316-25. doi:
10.1111/1467-923X.13131

85. Cheng ZJ, Zhan Z, Xue M, Zheng P, Lyu ], Ma J, et al. Public health measures and
the control of Covid-19 in China. Clin Rev Allergy Immunol. (2021) 64:1-16. doi:
10.1007/s12016-021-08900-2

86. Zhou M, Kan MY. The varying impacts of Covid-19 and its related measures in the
UK: A year in review. PLoS One. (2021) 16:¢0257286. doi: 10.1371/journal.pone.0257286

87. Alessandro M, Cardinale Lagomarsino B, Scartascini C, Streb J, Torrealday J.
Transparency and trust in government. Evidence from a survey experiment. World Dev.
(2021) 138:105223. doi: 10.1016/j.worlddev.2020.105223

88. Porumbescu G. Linking transparency to trust in government and voice. Am Rev
Public Adm. (2015) 47:520-37. doi: 10.1177/0275074015607301

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1142230
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1111/puar.13214
https://doi.org/10.1017/ice.2020.174
https://doi.org/10.1016/j.jacr.2020.04.026
https://doi.org/10.1108/13632540510621614
https://doi.org/10.1089/hs.2016.0111
https://doi.org/10.25215/0803.173
https://doi.org/10.3390/ijerph17072309
https://doi.org/10.2196/21071
https://doi.org/10.3390/journalmedia1010010
https://doi.org/10.1080/17441692.2022.2036219
https://doi.org/10.1007/s10730-022-09479-7
https://doi.org/10.1177/18393349211028670
https://doi.org/10.1007/s11024-022-09479-4
https://doi.org/10.3390/ijerph18041376
https://doi.org/10.3390/ijerph18041376
https://doi.org/10.1037/hea0000875
https://doi.org/10.34172/hpp.2020.40
https://doi.org/10.1007/s11482-021-09956-0
https://doi.org/10.3389/fpsyg.2021.633550
https://doi.org/10.3389/fpsyg.2021.633550
https://doi.org/10.3389/fpsyg.2020.570216
https://doi.org/10.1371/journal.pone.0269855
https://doi.org/10.1186/s41256-022-00243-5
https://www.apa.org/ethics/code/index
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.ibm.com/support/pages/transforming-different-likert-scales-common-scale
https://www.ibm.com/support/pages/transforming-different-likert-scales-common-scale
https://doi.org/10.1080/03610926.2020.1853774
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1136/bmj.314.7080.572
https://doi.org/10.1007/s11165-014-9438-6
https://doi.org/10.1111/j.1540-8159.2006.00408.x
https://doi.org/10.1111/pace.13793
https://doi.org/10.1016/j.techfore.2021.121092
https://doi.org/10.1016/j.techfore.2021.121092
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1016/S0272-6963(99)00002-9
https://doi.org/10.1080/10705510802154331
https://doi.org/10.3389/fpubh.2022.1045830
https://doi.org/10.3389/fpubh.2022.902455
https://doi.org/10.3389/fpubh.2023.1107146
https://doi.org/10.3389/fpubh.2023.1107146
https://doi.org/10.1027/1016-9040/a000169
https://doi.org/10.1186/1471-2458-11-575
https://doi.org/10.1177/00936502221127484
https://doi.org/10.1111/1467-923X.13131
https://doi.org/10.1007/s12016-021-08900-2
https://doi.org/10.1371/journal.pone.0257286
https://doi.org/10.1016/j.worlddev.2020.105223
https://doi.org/10.1177/0275074015607301

Zhou et al.

89.d'Alessandro E, Hubert D, Launay O, Bassinet L, Lortholary O, Jaftre Y, et al.
Determinants of refusal of A/HIN1 pandemic vaccination in a high risk population:
a qualitative approach. PLoS One. (2012) 7:¢34054. doi: 10.1371/journal.
pone.0034054

90.Mayor E, Eicher V, Bangerter A, Gilles I, Clemence A, Green EG. Dynamic
social representations of the 2009 HIN1 pandemic: shifting patterns of sense-
making and blame. Public Underst Sci. (2013) 22:1011-24. doi:
10.1177/0963662512443326

91.0'Brien BC. Do you see what I see? Reflections on the relationship between

transparency and trust. Acad Med. (2019) 94:757-9. doi: 10.1097/
ACM.0000000000002710
Frontiers in Public Health 12

10.3389/fpubh.2023.1142230

92. Stolow JA, Moses LM, Lederer AM, Carter R. How fear appeal approaches in
Covid-19 health communication may be harming the global community. Health Educ
Behav. (2020) 47:531-5. doi: 10.1177/1090198120935073

93. Tannenbaum MB, Hepler ], 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) 141:1178-204. doi: 10.1037/20039729

94. Volpp KG, Loewenstein G, Buttenheim AM. Behaviorally informed strategies for
a national Covid-19 vaccine promotion program. JAMA. (2021) 325:125-6. doi:
10.1001/jama.2020.24036

95. Caruana EJ, Roman M, Hernandez-Sanchez J, Solli P. Longitudinal Studies. J
Thorac Dis. (2015) 7:E537-40. doi: 10.3978/j.issn.2072-1439.2015.10.63

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1142230
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0034054
https://doi.org/10.1371/journal.pone.0034054
https://doi.org/10.1177/0963662512443326
https://doi.org/10.1097/ACM.0000000000002710
https://doi.org/10.1097/ACM.0000000000002710
https://doi.org/10.1177/1090198120935073
https://doi.org/10.1037/a0039729
https://doi.org/10.1001/jama.2020.24036
https://doi.org/10.3978/j.issn.2072-1439.2015.10.63

	Protecting public’s wellbeing against COVID-19 infodemic: The role of trust in information sources and rapid dissemination and transparency of information over time
	1. Introduction
	The present study

	2. Materials and methods
	2.1. Procedure and participants
	2.2. Measures
	2.2.1. Trust in official media
	2.2.2. Trust in social media
	2.2.3. Rapid dissemination, transparency, and perceived safety
	2.2.4. Emotional responses
	2.3. Data analysis

	3. Results
	3.1. Changes in measured variables over time
	3.2. The relationship among information dissemination, trust in media sources, perceived safety, and emotional responses over time
	3.2.1. Confirmatory factor analysis (CFA) for the measurement model
	3.2.2. Pathway analysis for the structural model

	4. Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

