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Abstract

In 2020, the COVID-19 pandemic posed a significant threat to public health systems
worldwide. To safeguard the health of its citizens against emerging infectious diseases,
the Taiwanese government established the Central Epidemic Command Center (CECC)
on January 20, 2020. The CECC operated for approximately 1,197 days, implementing
numerous epidemic prevention measures and dividing the response into three major
phases based on the status and direction of the epidemic: transmission blocking, immunity
enhancement, and balancing epidemic prevention and the economy. During the immunity
enhancement phase (May 2021 to March 2022), Taiwan actively increased its vaccine
coverage rate. However, the vaccination process experienced notable fluctuations.
According to related studies and reports, public vaccine decision-making attitudes are
influenced by complex reasons, including information sources such as media reports.
Therefore, this study uses data from the CECC's monitoring and collection of online
media reports. Through web crawling and sentiment analysis, the study quantifies the
emotional content of the reports, combines it with a review of key issues under the current
context, and explores the impact of media reports on public willingness to receive
vaccinations.

This study employs SnowNLP, a sentiment analysis tool suitable for Chinese text analysis
in Python, for data processing and analysis. The quantified sentiment scores range
between 0 and 1, where values closer to 0 indicate more negative emotions, values closer
to 1 indicate more positive emotions, and 0.5 represents neutrality. The quantified
sentiment scores and vaccination numbers are further analyzed using statistical methods
such as Kruskal-Wallis test, post hoc t-test, time series analysis, and Pearson correlation
analysis to clarify the relationship between changes in media sentiment and vaccination
numbers.

The study results show that during the pandemic, six major online media outlets
(including Ettoday, United Daily News, China Times, Apple Daily, Central News Agency,
and Liberty Times) published a total of 129,004 COVID-19 related reports. The number
of reports was higher in the early stages of the pandemic and gradually decreased over
time. The overall average sentiment score of news headlines was 0.417, indicating that
media tended to use more negative emotions in writing headlines. The average sentiment
score of news content was 0.447, which was more neutral and stable compared to the
headlines. Inferential statistics found significant differences in sentiment among the
headlines of different media outlets (K-W=420.36, p < 0.0001). Post hoc t-tests showed
no significant difference only between Apple Daily and the overall average, and United
Daily News and China Times, while other groupings showed significant differences.
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Weekly analysis indicated that significant differences occurred most frequently between
Liberty Times and United Daily News, and Liberty Times and China Times.

Regarding the impact of media reports on vaccination willingness, the study shows that
in June 2021 (the 14th week of vaccination), the sentiment score of China Times
significantly decreased (t=-3.550, p<0.05), followed by a sharp drop in the number of
first-dose vaccinations in the 15th week, which, although not significant, was inferred
from the news content to be related to numerous reports of adverse reactions to the AZ
vaccine and online rumors of vaccine misinformation. Additionally, Pearson correlation
analysis showed a significant negative correlation between China Times' sentiment score
in the 15th week and the number of second-dose vaccinations (r=-0.78, p<0.05), with the
media content mainly criticizing government vaccine policies. Similarly, in the 21st week,
Apple Daily's sentiment score was significantly negatively correlated with the number of
second-dose vaccinations (r=-0.77, p<0.05), with reports focusing on the international
pandemic, adverse vaccine reactions, and vaccine shortages. This indicates that during
these two weeks, as vaccination numbers increased, the sentiment scores of the two media
outlets became more negative, suggesting a reciprocal influence between media sentiment
and public vaccination willingness.

In conclusion, the study highlights that in the early stages of the COVID-19 pandemic,
Taiwanese mainstream online news media extensively reported on adverse vaccine
reactions and circulated false information about vaccine safety, affecting public
willingness to receive vaccines from certain brands and contributing to vaccine hesitancy.
As vaccination rates increased, some media outlets reduced negative sentiment in their
reports, mainly focusing on criticizing government vaccine policies, adverse reactions,
and vaccine supply shortages. This suggests that media may have specific stances or be
influenced by their reporting styles. The study emphasizes the significant impact of media
sentiment on public health behaviors, especially in the decision-making process for
vaccination. It recommends that in future pandemics or public health crises, media should
maintain objective and neutral reporting, avoid excessive negative sentiment, and
government public health strategies should consider the influence of media reports,
strengthening the dissemination of accurate information to prevent negative reports or
misinformation from affecting public health safety.

Keywords: COVID-19, media reports, sentiment analysis, vaccine hesitancy, adverse
vaccine reactions
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14 (Appendix)
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