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A B S T R A C T

Background: The coronavirus disease 2019 (COVID-19) pandemic spread rapidly, as did COVID-19-related in-
formation on diverse media platforms. Excessive COVID-19-related information caused substantial mental dis-
tress among the public. Although most studies focused on the impact of information on individuals during the
pandemic, they usually focused on information from internet sources, and few studies compared the impacts
between different information sources. We examine the sociodemographic profiles of participants receiving
different information sources and the impact of various COVID-19-related information sources on public worry.
Methods: A cross-sectional online survey with a total of 2007 participants aged 20 years and above recruited
anonymously was conducted during the COVID-19 pandemic. The sociodemographic data, frequencies at which
participants received COVID-19-related information, the information sources (e.g., traditional media, inter-
personal information exchange, and academic courses), and the levels of past, current, and anticipated worry
about COVID-19 were assessed.
Results: The most common sources of COVID-19-related information were internet media (80.52%), traditional
media (52.62%), family members (24.36%), coworkers (23.57%), friends (21.08%), academic courses (20.18%),
and medical staff (19.03%). We found that the COVID-19-related information from traditional media, internet
media, and friends was associated with higher current worry (the unstandardized regression coefficient, B,
ranged from 0.27 to 0.30), and the information from friends was associated with higher past worry (B was 0.18).
In contrast, participants who received information from academic courses had lower past worry and anticipated
worry (B ranged from −0.15 to −0.17).
Conclusions: Academic courses may play a protective role in public worry during the pandemic. Therefore,
academic courses and the information they provide may help facilitate public education and reduce public worry
in cases of infectious disease outbreaks.

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic spread rapidly,
and news of the pandemic attracted the global public's attention and
concern on diverse media platforms. Among the various platforms, the
internet was the dominant media platform for the public during the
COVID-19 pandemic (Ko et al., 2020). The worldwide search trends of
COVID-19-related keywords increased unprecedentedly, and the most
searched keywords on Google thus far have been COVID-19 symptoms,
lockdown, and social distancing (Springer et al., 2020). Similarly,

COVID-19-related hashtags on Twitter continue to grow, and hashtags
continue to garner attention (Chen et al., 2020). Meanwhile, the issue
of accuracy of COVID-19-related information on YouTube, a video-
sharing internet platform, was noticed. Evidence indicated that the
accuracy of COVID-19-related information on YouTube was associated
with video publishers. Videos published by official sources, such as
governmental, professional, and educational organizations, were de-
termined to be more accurate compared with those published by non-
official sources. However, the number of videos and the number of
views from official sources were significantly lower than those from
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nonofficial sources. The noticeable proportion of misinformation
(27.5%) on YouTube may have resulted in public panic (H.O. Li et al.,
2020). In the United States, an online survey study that used con-
venience sampling reported that over two-thirds of the participants
reported their worry about COVID-19, especially the concern about
becoming infected with COVID-19 and the lack of medical sources
should they be needed (Nelson et al., 2020). Furthermore, more than
95% of the participants changed their lifestyles, such as washing their
hands more frequently, avoiding social gatherings, and stocking up on
living supplies, to protect themselves from the COVID-19 pandemic
(Nelson et al., 2020).

It has been observed that the fear and panic over COVID-19 was
spread through many different outlets, especially through social media.
It has been reported that the fear of COVID-19 negatively affected the
mental health of approximately half of the social media users in Iraq
(Ahmad et al., 2020). In addition, people who obtained COVID-19-re-
lated information from the internet had lower psychological well-being
than those who received information from noninternet sources (Ko
et al., 2020). Moreover, the effects of information exposure on mental
health are dose-dependent; the longer the time over which users in
China were exposed to COVID-19 information, the more anxiety and
depression they reported (Yao, 2020).

Most research has focused on the impacts of internet information
about COVID-19 while comparisons of the effects of different in-
formation sources about COVID-19 on public mental health have rarely
been reported. Therefore, in this study, we examine the impacts of
various COVID-19-related information sources (e.g., traditional media,
the internet, interpersonal information exchange, and academic
courses) on public worry, including past worry, current worry, and
anticipated worry about COVID-19. In addition, we analyzed the so-
ciodemographic profiles of the participants receiving information from
different sources to determine the group characteristics.

2. Methods

2.1. Participants

The participants, who were 20 years of age or older, were recruited
for this online survey through social media platforms, including
Facebook (Facebook, Inc., United States), LINE (LINE Corporation,
Korea), and the PTT Bulletin Board System (National Taiwan
University, Taiwan) from March 20 to May 5, 2020. The participants
were directed to the research website and responded to the ques-
tionnaire voluntarily and anonymously. To collect data from healthcare
workers, we also posted the recruitment information of this research in
healthcare workers groups on Facebook and LINE. This study was ap-
proved by the Institutional Review Board of Kaohsiung Medical
University Hospital.

2.2. Measures

2.2.1. Sociodemographics
Sociodemographic data including participants' age, gender, educa-

tion, and occupation were collected. Participants were classified as
healthcare workers if they reported that they work in a healthcare in-
stitution. The education level of participants was classified into three
groups: high school or below, bachelor's degree, and master's degree
and above.

2.2.2. COVID-19-related information sources
The frequency with which participants received COVID-19-related

information was investigated as follows: internet media (e.g., Facebook,
Twitter, blogs, and internet news), friends, traditional media (e.g.,
newspapers, television, and radio broadcasting), academic courses
(e.g., online or in-person formal courses lectured by experts), medical
staff in healthcare institutions, coworkers, and family members. The

participants were asked to respond to how often they receive in-
formation from each information source as never, sometimes, or al-
ways. The information sources were classified into low frequency
(never and sometimes) and high frequency (always) groups because the
sample sizes of the never group were too small for most information
sources to be a separate group. In Taiwan, the academic courses related
to COVID-19 are often organized by the Taiwan Centers for Disease
Control (CDC) and healthcare institutions to improve public health
education or to train healthcare workers.

2.2.3. Worry about COVID-19
Past worry was measured by asking participants “In the past week,

have you ever worried about catching COVID-19?” with a 5-point scale
to rate their level of worry. Current worry was measured by asking
participants “Please rate the current level of your worry toward COVID-
19.” with a rating scale from 1 (very mild) to 10 (very severe). The
anticipated worry was measured by asking participants “If you were to
develop COVID-19-like symptoms tomorrow, would you be…” with a 5-
point scale for rating their level of worry (D.-J. Li et al., 2020). We used
different scale-point designs (5-point scale and 10-point scale) to re-
mind the respondents that these worry-related items measured different
time scales (i.e., past, current, and anticipated), and we used a wider
range scale (i.e., a 10-point scale) to capture the current worry for re-
spondents deliberately reporting their status.

2.3. Statistical analysis

A minimum total sample size of 136 was estimated using G*Power
3.1 (Faul et al., 2009) (90% power and two-sided 5% significance) to
detect an R2 at 0.073 from the linear multiple regression model. The
estimated effect size was guided using an existing study (Holman et al.,
2019). The SAS 9.4 (SAS Institute Inc., Cary, NC) statistical computing
software program was used to perform the statistical analysis in this
study. To compare the differences in past worry, current worry, and
anticipated worry between healthcare workers and nonhealthcare
workers, independent t-tests were performed. To investigate the so-
ciodemographic profiles of the participants receiving information from
different sources and compare the sociodemographic profiles between
the low frequency group and high frequency group of information
sources, the likelihood ratio chi-squared and the Wilcoxon signed-rank
tests were performed for categorical variables and continuous variables,
respectively. To control for multiple comparisons of the seven sources
of information, the Bonferroni method was applied with a P-value
threshold set at 0.007 (0.05/7). To analyze the impacts of different
information sources on worry about COVID-19, the general linear
model (GLM) was applied with adjustment for sociodemographics (i.e.,
age, gender, education level, and healthcare workers) and the time
period of participation (from the outbreak of COVID-19 on 21 January
2020 in Taiwan to the date of participation).

3. Results

A total of 2007 participants with an average age of 37.72 years were
recruited in this study, and the sociodemographic data and measure-
ment results are presented in Table 1. The average time period of
participation was 76.70 days since the outbreak of COVID-19 in Taiwan
(ranging from 59.79 to 105.14 days). Females were the dominant
gender (66.18%) in this study, and most of the participants had a high
level of education (89.03% had a bachelor's degree or above). Ap-
proximately one-third of the participants (32.49%) were healthcare
workers, and their levels of worry were not different than those of
nonhealthcare workers (Ps > 0.05). Among healthcare workers, only
physicians presented a higher level of anticipated worry compared to
nonhealthcare workers (P < 0.01). The most common sources of
COVID-19-related information were internet media (80.52%), tradi-
tional media (52.62%), family members (24.36%), coworkers
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(23.57%), friends (21.08%), academic courses (20.18%), and medical
staff (19.03%).

The sociodemographic profiles of the groups who received COVID-
19-related information from the various sources are presented in
Table 2. We compared the differences in the sociodemographics be-
tween the low and high frequency groups for each information source.
Age was significantly lower in the high frequency group of internet
media whereas age was significantly higher in the high frequency
groups of traditional media and academic courses. Females were
dominant in all groups of information sources, especially in the groups
of traditional media, family members, and coworkers. Because the
number of transgender samples was small, we did not include these
samples in the group comparisons. A higher education level was ob-
served in the high frequency group of information from internet media.
Healthcare workers were more dominant in the high frequency groups
of information from coworkers, academic courses, and medical staff.

We further analyzed the impacts of COVID-19-related information
sources on worry among the general public (Table 3). We found that
COVID-19-related information from internet media, traditional media,
and friends was associated with higher levels of current worry (un-
standardized regression coefficient, B, ranged from 0.27 to 0.30). The
COVID-19-related information from friends was also associated with a
higher level of past worry (B was 0.18). In contrast, the COVID-19-
related information from academic courses was associated with lower
levels of past worry (B was −0.15, P= 0.04) and anticipated worry (B
was −0.17, P= 0.01). In addition, this information was also negatively
associated with current worry, although it was not statistically sig-
nificant (B was −0.30, P = 0.07).

4. Discussion

4.1. Key findings

In this study, we examined specific sociodemographic profiles of
participants receiving information about the COVID-19 pandemic from
different sources in Taiwan and how those sources were related to their
level of worry about the pandemic. Most sources of information on
COVID-19 were associated with higher levels of worry whereas in-
formation from academic courses was associated with lower levels of
worry. Our findings provide insight into the relationship between
sources of information on the pandemic and public worry and a possible
strategy to reduce public worry during a new pandemic in the future.

During the investigation, we observed specific sociodemographic
profiles among the participants receiving information from different
sources. First, females were more likely than males to seek pandemic
information from all sources. It is possible that females were more
concerned about health-related information and more likely to seek
health-related information than males (Manierre, 2015). Second, we
observed that participants who sought COVID-19-related information
frequently from internet media were younger whereas participants re-
ceiving information frequently from traditional media were older. This
result may be due to younger people using the internet more frequently
for information and social activities compared with older people
(Trefflich et al., 2015). This age feature was also observed in a study
regarding participant recruitment from traditional and internet media
(Frandsen et al., 2016). Third, participants who frequently received
COVID-19-related information from academic courses were older, and
most were healthcare workers. A possible explanation is that healthcare
institutions in Taiwan, by law, required employees to attend academic
courses to improve their occupational safety. A knowledge survey
during the Ebola pandemic was similar to our findings, where age was
associated with a higher level of pandemic knowledge, and healthcare
workers also had a higher level of pandemic knowledge than the gen-
eral public (Schol et al., 2018).

We observed that participants receiving COVID-19-related in-
formation frequently from internet media, traditional media, and
friends had higher levels of current worry after controlling for their
sociodemographic profiles. Furthermore, those who received COVID-
19-related information frequently from friends also had a higher level
of past worry. There are some possible reasons for this phenomenon.
First, the pandemic information from internet media, traditional media,
and friends may not be very accurate and may be exaggerated. Some
internet content containing misinformation has been reported with
from 8.8% to 27.5% of the videos on YouTube (H.O. Li et al., 2020;
D'Souza et al., 2020). Second, the general public may lack sufficient
medical knowledge to determine the accuracy of information about
COVID-19. A social media study indicated that the minority of videos
(8.8%) containing misinformation had a similar viewership compared
with the majority of videos (69.9%) containing accurate information on
YouTube during the COVID-19 pandemic (D'Souza et al., 2020). Some
content on Twitter was found to have been created with the intent to
promote discord among readers (Sell et al., 2020). These results suggest
that the public may be easily affected by misinformation and may not
be able to distinguish between fact and fiction, thus increasing their
psychological distress.

By contrast, academic courses usually provide comparatively accu-
rate information endorsed by experts. We observed that only the in-
formation from academic courses was associated with lower levels of
past worry and anticipated worry, even after adjusting for healthcare
workers and other sociodemographic profiles. The results indicate that
professional health-related knowledge may have played a protective
role against the public worry during the COVID-19 pandemic.
Knowledge has been reported to have protective effects during pan-
demics. For example, Huang and colleagues reported that knowledge
about COVID-19 could mitigate generalized anxiety disorder in the

Table 1
Sociodemographics and worry about COVID-19 in the online survey.

Variable N = 2007

Mean ± SD, n (%) Min–max

Age 37.72 ± 10.83 20–74
Gender
Female 1325 (66.18) –
Male 660 (32.97) –
Transgender 17 (0.85) –

Education levels
High school or below 220 (10.97) –
Bachelor's degree 1159 (57.81) –
Master's degree and above 626 (31.22) –

Healthcare workers
No 1358 (67.73) –
Yes 647 (32.27) –
Physician 265 (40.96) –
Nurse 123 (19.01) –
Therapists 72 (11.13) –
Others or unknown 187 (28.90) –

Time period of participation (days) 76.70 (9.52) 59.79–105.14
COVID-19 information sources (high-

frequency)
Internet media 1616 (80.52) –
Traditional media 1056 (52.62) –
Family members 489 (24.36) –
Coworkers 473 (23.57) –
Friends 423 (21.08) –
Academic courses 405 (20.18) –
Medical staffs 382 (19.03) –

Worry of infection
Past worry 1.59 ± 1.00 0–4
Current worry 6.13 ± 2.25 1–10
Anticipated worry 2.93 ± 0.92 0–4

Abbreviations: SD, standard deviation; N, sample size.
Healthcare workers contained two missing values.
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Chinese population (Huang and Zhao, 2020). Bults and colleagues re-
ported that the knowledge of the 2009 pandemic influenza A (H1N1)
increased people's willingness to adopt self-protective behaviors and to
follow official advice for preventing H1N1 (Bults et al., 2011). Savas
and colleagues also reported that the knowledge of H1N1 increased the
vaccination rate in healthcare workers, especially when they considered
that the H1N1 vaccine was safe for humans (Savas and Tanriverdi,
2010). Our findings provide a possible way to reduce public worry
during the outbreak of COVID-19. Information from academic courses
can also be shared on the internet with the hope of benefitting the
public by increasing their knowledge on the prevention and treatment
of the illness.

In Taiwan, the government implemented COVID-19-related in-
formation policies that may provide a reference for other countries
worldwide (Taiwan Centers for Disease Control, 2020a). Official in-
formation on COVID-19 was frequently and widely covered in Taiwan.
A COVID-19 press conference was held daily by the Taiwan CDC to
deliver local epidemic and health education information (Taiwan
Centers for Disease Control, 2020i; Taiwan Centers for Disease Control,
2020g). The official pandemic information was also released on tradi-
tional media and internet media, especially on some social media such
as Facebook, Twitter, Instagram, YouTube, and LINE (Taiwan Centers
for Disease Control, 2020e; Taiwan Centers for Disease Control, 2020c;
Taiwan Centers for Disease Control, 2020d; Taiwan Centers for Disease
Control, 2020f; Taiwan Centers for Disease Control, 2020g). The PTT
Bulletin Board System also played an important role in warning func-
tions due to its rapid dissemination of COVID-19-related information in
Taiwan (Hsiao, 2020). The guidelines including daily prevention (e.g.,
wash hands frequently, use a mask, avoid gatherings, and keep a safe
social distance), measures to take when sick, and travel notices were
part of the official information (Taiwan Centers for Disease Control,
2020b). A policy against disinformation was also in effect during the
COVID-19 pandemic (Taiwan Centers for Disease Control, 2020j). In
addition, the Taiwan CDC provided free online academic courses with
lectures by physicians from divisions of infectious disease (Taiwan
Centers for Disease Control, 2020h). Based on our findings, online
academic courses are worth promoting to facilitate public education
and reduce public worry during infectious disease outbreaks in the
future (Basch et al., 2020). Although the academic courses lectured by
experts are published by official sources, it is possible that some in-
formation provided by this source is considered inaccurate or incorrect
afterwards because of the lack of knowledge on a new disease. Con-
sidering the preference of information sources in the general public, the
utility of academic courses published online on social media is worth
investigating in the future.

4.2. Limitations

Several limitations existed in this study. First, because of the cross-
sectional design of this study, no causal inference can be affirmed; thus,
more studies on this topic would be worthwhile. Second, the data were
collected starting on March 20, 2020; and, thus, the data did not cover
the entire pandemic, which was first reported on January 21, 2020.
Third, the participants were recruited from Facebook, LINE, and the
PTT Bulletin Board System, which may not completely represent the
general population in Taiwan.

5. Conclusions

Most information sources about COVID-19 were associated with
higher levels of worry whereas academic courses were associated with
lower levels of worry. People who received COVID-19-related in-
formation frequently from internet media, traditional media, and
friends had higher levels of current worry; and those who received
COVID-19-related information frequently from friends also had higher
levels of past worry. In contrast, people who received COVID-19-related
information frequently from academic courses had lower levels of past
worry and anticipated worry, indicating that professional health-re-
lated knowledge may have played a protective role against public worry
during the COVID-19 pandemic. Based on these findings, online aca-
demic courses are worth promoting to facilitate public education and
reduce public worry during future infectious disease outbreaks.
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