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Public opinion in Japanese newspaper readers’
posts under the prolonged COVID-19 infection
spread 2019–2021: contents analysis using Latent
Dirichlet Allocation
Hideaki Kasuga 1✉, Shota Endo1, Yusuke Masuishi1, Tomoo Hidaka1, Takeyasu Kakamu1 &

Tetsuhito Fukushima1

During the COVID-19 pandemic, information on what people are interested in and what they

are disseminating can be an important public health resource. Most studies on public opinion

during the pandemic have focused on social networking services in the context of the early

phases of the pandemic or on a short-term basis; research on public opinion outside of social

networking services that consider long-term changes has not been conducted. To examine

this gap in the research, we analyzed readers’ posts on Japanese hardcopy newspaper articles

in the public domain. A total of 1910 such posts published during four emergency declaration

periods in Japan were included in the study. Latent Dirichlet Allocation was applied in our

analysis to extract topics and Kendall rank correlation coefficients between the emergency

declaration periods, and each topic was calculated to examine the effect size. We selected 10

topics and categorized them into three themes: (1) “Life” comprising “Family,” “Daily Life in

the COVID-19 Disaster,” “Education in the COVID-19 Disaster,” “The Importance of

Humanity,” and “Daily Life unrelated to COVID-19”; (2) “Awareness of the emergency”

comprising, “Awareness of being a party to an emergency” and “Concerns about the medical

environment,”; and (3) “Policy” comprising “Domestic and foreign policies,” “Opposition to

hosting the Tokyo Olympics,” and “Criticisms of the Japanese Government.” This research

revealed that, as a result of the exposure to COVID-19-related material over a prolonged

period, awareness of the emergency decreased (r=−0.189, p < 0.000), while other topics

remained. This study showed that it is possible to extract more everyday public opinion topics

from the reader’s posts in newspapers and that these are issues that should be addressed

from a long-term perspective since they do not change significantly in a stressful life.
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Introduction

S ince December 31, 2019, when the World Health Organi-
zation (WHO) issued a warning about an outbreak of
pneumonia from unknown causes in Wuhan, China, people

worldwide have been required to take measures to prevent the
spread of the SARS-CoV-2 (COVID-19) infection. Under
administrative directives, people must curtail economic activities,
refrain from going out, wear masks, maintain social distancing,
and change their lifestyles, all of which can result in stress during
daily living (Nomura et al., 2020). In this context, what infor-
mation people are interested in and what they are disseminating
(public opinion) can be an important public health resource
during both present emergency and future emergencies (Abd-
Alrazaq et al., 2020; Chiptza et al., 2021; WHO, 2017).

Recent COVID-19-related studies on public opinion have
drawn on questionnaires (Shen et al., 2021), interviews (Yunusa
et al., 2021), and text data from social networking sites (SNS),
such as Facebook, Group Chat, and microblogs like Twitter and
Sin Weibo (Abd-Alrazaq et al., 2020; Maryam, 2022; Miao et al.,
2020; Han et al., 2020; Wawrzuta et al., 2021; Zhong, 2021). These
studies using SNS to analyze public opinion have examined
attitudes (positive or negative) and emotions (fear, sadness, joy,
and anger) related to specific topics, such as lockdown and other
policies (Miao et al., 2020), vaccines (Wawrzuta et al., 2021), and
COVID-19 generally (Maryam, 2022), as well as inductively
explored topics that emerged from naturally occurring text (Abd-
Alrazaq et al., 2020; Han et al., 2020; Zhong, 2021). Other pre-
dominant research areas that have emerged from analyzing SNS
are the symptoms of COVID-19, the origin of confirmed cases of
COVID-19, the impact of COVID-19 on people and countries,
and preventive measures. In addition, public opinion in Japan has
also compared local policies with global COVID-19 policies. SNS
research has also examined fear and worry related to COVID-19,
willingness to return to work, and public criticism of the gov-
ernment and media in relation to COVID-19. Apparent from the
above summary of current research using SNS, public opinion
can be considered useful for stakeholders, such as the government
and other professionals, in designing interventions, measures, and
policies related to COVID-19 (Abd-Alrazaq et al., 2020; WHO,
2017).

Although researchers were able to collect large amounts of
data quickly using SNS information, two important limitations
in that approach have been identified. First, the findings
reported in such studies are based solely on data collected from
those who have access to and use SNS. Since SNS use is domi-
nated by younger people (Morgan-Lopez et al., 2017; Ministry of
Internal Affairs and Communications (MIC), 2022), it is more
difficult for SNS-based studies to capture the opinions of
middle-aged and older people. Moreover, because anonymous
users tend to be unsocial (Santana, 2014) when posting their
opinions on the Internet, posts often emphasize one specific
aspect of themselves, and SNS data alone cannot provide suffi-
cient information for comprehensive understanding. To address
this, this study focuses on readers’ posts in hardcopy news-
papers. The newspaper is a traditional media format used by
many older age groups (MIC, 2022), and personal information,
at least what is explicitly required by the newspaper, such as
name, age, and occupation, is often specified when posts are
submitted for publication; this data allows researchers to target
different people and aspects than those targeted in existing
studies. Newspapers retain a certain degree of credibility even
today (Zhao et al., 2011), and, from the viewpoint that SNS, such
as Twitter, and traditional media, such as newspapers, feature
some topics in common, they also feature topics that do not
overlap. Traditional media and new media are both interactive
(Menzies and Menzies, 2020), and therefore, it is important to

consider the impact of SNS on traditional media and to look at
newspapers as well.

Second, many studies seeking COVID-19-related public opi-
nion collected data early in the pandemic on a short-term basis
and therefore failed to capture the trends that occurred over
longer periods of time and during later periods of the pandemic.
COVID-19 is characterized by a comparatively long period of
infection convergence. For example, the 2002 SARS outbreak
lasted eight months, from November 16, 2002, to July 5, 2003
(WHO, 2003), and the 2009 influenza (A/H1N1) pandemic (April
2009 to August 10, 2010) was declared over by the WHO after a
year and four months (WHO, 2010). By contrast, COVID-19
shows no sign of abatement as of February 2022, two years later.
Public opinion during such a prolonged period of COVID-19
needs to be investigated in longitudinal research.

To address these limitations, it is appropriate to analyze the
readers’ posts in newspapers in Japan. The primary readership of
newspapers in Japan is middle-aged and older adults, a different
demographic from that targeted in previous studies. In addition,
newspaper readers’ posts have continued to record public opinion
during the COVID-19 outbreak in a consistent format. These
advantages will contribute to overcoming the limitations of pre-
vious studies.

The value of paper newsprint to the Japanese
Japan has one of the highest levels of newspapers used as an
information source in the world (Haerpfer et al., 2022), and thus,
the readers’ columns of newspapers are possibly a useful source of
data on public opinion (Hidaka et al., 2022). According to the
data in 2016 (World Association of Newspapers and News
Publishers (WAN-IFRA), 2016), the total circulation of Japan’s
representative daily newspapers, the Yomiuri, Asahi, and Main-
ichi Shimbun, was approximately 19 million, and these news-
papers ranked in the top ten in terms of newspaper circulation
globally. Japanese do not use newspapers at all for acute or
entertainment topics, but they use newspapers relatively often for
reliable information (Haerpfer et al., 2022; MIC, 2022). Both
usage and trust are low among young people, which increase with
age. Newspaper usage and trust tend to decline annually, how-
ever, as a whole, newspapers remain a valuable means of
acquiring information.

COVID-19 in Japan
Japan had its first confirmed case of COVID-19 in January 2020,
when people returning from Wuhan, China, and passengers on
the Diamond Princess cruise ship that departed from Hong Kong
tested positive. From those initial cases, COVID-19 spread
throughout Japan. As Japanese law does not allow for the
imposition of penalties or strict lockdowns (Okubo, 2020), the
main form of infection control measures was government,
administrator, and expert requests for public compliance in
avoiding closed spaces, crowded places, and close-contact settings
(Ministry of Health, Labor and Welfare, 2022). These measures
included requests for restrictions in economic activities, such as
shortened work hours, telecommuting, cancellation of events, and
admission restrictions; educational activities, such as online
classes, timetable changes, and cancellation of seasonal events;
and personal activities, such as restricting dinners with large
groups of people and provincial travel. The seriousness and range
of requests varied, depending on the spread of infection. When
the number of new infections increased to the extent that
shortage of medical facilities became a concern, a state of emer-
gency was declared. During the state of emergency, the strongest
requests were made for a defined period throughout the country
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or in areas with particularly large numbers of new infections. The
state of emergency was declared by the government and a team of
experts based on the infection rate and the transmissibility and
severity of the COVID-19 variant. No objective or absolute
numerical criteria were established by the government. A state of
emergency was declared four times as of December 2021,
including in Tokyo, the capital of Japan. The first emergency
period was from April 7 to May 25, 2020, the second from Jan-
uary 8 to March 21, 2021, the third from April 25 to June 6, 2021,
and the fourth from July 12 to September 30, 2021.

In Japan, the hosting of the Tokyo 2020 Olympic Games was
also a subject of discussion (Dalton and Taylor, 2021). In March
2020, the Olympics was postponed to the summer of 2021,
considering the global spread of COVID-19. However, the out-
break continued to fluctuate in Japan and abroad, and no con-
sensus could be reached regarding the holding of the Olympics.
In July 2021, the Japanese government and the International
Olympic Committee hosted the Games under the slogan of
“safety and security” amid the spread of infection in Japan. Civic
and medical officials voiced opposition to the Olympics and
criticized the government and the Committee, citing concerns
about the spread of infection and the shortage of medical facilities
(Dalton and Taylor, 2021). Although the Olympics was held
without spectators and the outbreak of infection caused by the
Olympics was limited as a result (Akashi et al, 2022), sufficient
dialog with the public becomes necessary when a country decides
to host a major event during an infectious disease pandemic.

Understanding trends in public opinion during a prolonged
infectious disease outbreak may be useful for predicting how
public opinion shows trends in the future, and for taking coun-
termeasures when the next infectious disease epidemic occurs.
Newspaper databases, which are likely to be more strictly con-
trolled than SNS (wherein individual contributors can freely edit
and delete data) were appropriate sources of long-term historical
data. An added advantage is the ability to collect stable data in the
context of an infectious disease outbreak, when research activities
involving human subjects are restricted. The results, however
analytical the Japanese newspapers may be, will help understand
the world during a pandemic (that may occur again) and help
implement more favorable policies.

Thus, the purpose of this study was to have a comprehensive
understanding of COVID-19-related public opinion by exploring
topics other than those encountered in relevant SNS studies, to
clarify changes in people’s interests and issues over time, and
provide clues to the types of assistance that should be provided
from a medium- to long-term perspective. In addition, we
extracted definite characteristics by targeting the periods during
which the Japanese government recommended a particularly
strong voluntary restraint on activities and preventive actions.

Methods
Data sampling. We conducted a document analysis of readers’
posts about newspaper articles in the public domain. Many
Japanese newspapers have a section where readers can submit
their opinions on any topic. Submissions can be made by mail,
fax, or e-mail, and readers are asked to disclose their name,
occupation, age, address, and contact information. All or part of
these disclosed details are often published in the paper.

In this study, Yomiuri, Mainichi, and Asahi newspapers, the
top three newspapers in Japan in terms of circulation (WAN-
IFRA, 2016), were considered. Plugh (2018) and Taniguchi (2018)
said that Japanese newspapers are not clearly divided into right-
wing or left-wing, etc., and would never expressly state a political
position, such as ‘this paper supports the Democratic/Liberal
Democratic Party’. The age group of readers of each newspaper is

shown in Supplementary Table S1. The percentage of people in
their 30s or younger accounts for less than 30% of the total
readership of all of these newspapers, with readers in their 40s
and older being the main readership, peaking in their 50s and 60s.

All the newspapers clearly state that the submissions must be
original and that corrections to the submissions are made only to
the extent that the intent of the text is not compromised.
Mainichi and Asahi disclose in their submission rules that
rewards will be offered for published submissions. However, the
publication criteria are not disclosed in either of the newspapers.

In this study, we focused on public opinion under the state of
emergency declaration, which is considered to be more affected
by the spread of COVID-19, and aimed to research the changes
that occurred as a result of repeated states of emergency. We
considered public opinion during states of emergency to be
qualitatively different from that during a period of relatively less
tension and restrictions on people’s lives and therefore excluded
those from this study. Upon searching the database (Asahi
Shimbun Cross-Search for Asahi, 2022; Maisaku for Mainichi,
2022; Yomidas Rekishikan for Yomiuri, 2022) for “coronavirus,”
we found reader submissions during all four emergency
declaration periods in Japan, during the dates mentioned
previously.

We found 412 COVID-19-related readers’ posts during the
first emergency declaration period: Yomiuri was 123, Mainichi
was 123, and Asahi was 166; 521 during the second emergency
declaration period: Yomiuri was 164, Mainichi was 165, and
Asahi was 192; 458 during the third emergency declaration
period: Yomiuri was 139, Mainichi was 151, and Asahi was 168;
and 519 during the fourth emergency declaration period: Yomiuri
was 133, Mainichi was 192, and Asahi was 194, with a total of
1910 posts, which is an average of 7.2 (range: 0–19) submissions
per day. The mean number of characters per posting was 376.7
(SD= 107.3).

The subject terms comprised nouns and adjectival nouns (a
Japanese lexical category to explain the trait or state of
something) and can be analyzed in the same manner as nouns
in English. There were 12,951 nouns with a total of 100,927
occurrences. In addition, some notational distortions were
corrected, such as the unification of “world” and “all over the
world” into “world.”

Analysis
Topic modeling using LDA. We used the Latent Dirichlet Allo-
cation (LDA) algorithm for topic modeling to extract common
topics from readers’ posts. LDA, the most widely used model for
topic modeling (Lyu and Luli, 2021), was developed by Blei et al.
(2003).

It provides an automatic or unsupervised means of summariz-
ing large collections of documents. The exploratory algorithm is
useful for discovering underlying topics within large bodies of
text that is commonly referred to as corpuses. This inductive
approach identifies topics that might not otherwise be anticipated
(Chipidza et al., 2021). The goal is to compute the posterior
probability given evidence, that is, the conditional distribution of
topics, given documents within the corpus (Blei et al., 2003).

We applied the LDA algorithm to the data using the KH Coder
(version 3. Beta. 04a), a software program for the Japanese
language that has an R-language-based morphological system for
statistical analysis (Higuchi, 2004). In the analysis, “COVID-19”
and “Corona-Bruise” (Corona-Ka;コロナ禍), which is a term
commonly used in Japan to encompass the negative impact of
COVID-19 on people’s lives, appear too frequently, which
expresses the difficult situation caused by the spread of
COVID-19, and therefore, we did not include them in any of
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the topics; these words were excluded because although they
appeared in the database, they interfered with the feature-based
topic extraction.

The LDA algorithm requires manually inputting the number of
expected topics. The number of topics was determined by
referring to the values in the evaluation indices of Arun et al.
(2010), Cao et al. (2009), Deveaud et al. (2014), and Griffiths and
Steyvers (2004) using the ldatuning package in R. For the Arun
et al. (2010), Cao et al. (2009), and perplexity evaluation indices,
the minimum value is the optimal one, while for the Deveaud
et al. (2014) and Griffiths and Steyvers (2004) evaluation indices,
the maximum value is the optimal one. KH Coder computes a
topic score for each word. The ten words with the highest score
for each topic were treated as words to be interpreted that
represented that topic.

Statistical analysis. To examine how each topic mentioned dif-
fered during the emergency declarations, the Jonckheere-Terpstra
test was applied using the topic ratio, which is a topic occurrence
probability that sums to 1 for each post; afterward, Kendall rank
correlation coefficients between the emergency declaration period
and each topic were calculated to examine the effect size. Statis-
tical analyses were performed using IBM SPSS Statistics
27 software.

In Japan, even with the prolonged spread of COVID-19, basic
measures such as ensuring social distancing and hand sterilization
remained the main countermeasures, and the only addition was
vaccination. Additionally, in 2020 and 2021, Japanese infection
and mortality rates were among the lowest in the developed world
(Idogawa et al., 2020). This indicates that there was little change
in social and infection contexts. Therefore, it is thought that
Japan is an appropriate place to capture the trend of public
opinion during the prolonged period of infection spread. In
addition, there is the statistical challenge that p-values are more
likely to be significant when sample sizes are large. Based on the
above, in this study, Kendall rank correlation coefficients of 0.1 or
higher were effective (Cohen, 1988; Field, 2005).

Results
The number of all posts related to COVID-19 published in each
newspaper for each emergency declaration period is in Table 1.
The age of the contributor was stated in 996 (52.2%) cases, with a
median age of 62 (range: 8–98). We conducted a Chi-square test
and the results revealed significant differences among newspapers
and emergency declaration periods (χ2 (6)= 2.475, p= 0.116).

The Griffiths and Steyvers (2004) and Deveaud et al. (2014)
intersected at 10 to 11 topics, and Cao et al. (2009) had the lowest
number of topics at 10; Arun et al. (2010) had the lower at 11 as
compared to 10, but the climb range between 10 and 11 with the
Cao et al. (2009) was greater. Therefore, the number of topics we
selected was 10 (Fig. 1).

The ten topic names extracted were determined from the top
ten words for each topic by discussion among the authors, con-
sidering the intention and context. To examine the trends in the
occurrence of each topic during emergency declaration periods,
the percentage of occurrence of each topic during each period was
calculated. The topics were examined among the authors in

consideration of the top 10 words each, in the context of their
treatment in the original text, and then summarized into three
themes. The medians of each topic ratio by emergency periods,
the results of the Jonckheere-Terpstra test, and Kendall rank
correlation coefficients are indicated in Fig. 2.

Theme: life. The first theme is “Life” comprising “Family,” “Daily
life in the COVID-19 disaster,” “Education in the COVID-19
disaster,” “The Importance of Humanity,” and “Daily life unre-
lated to COVID-19.”

“Family” included the words mother, family, daughter, home,
husband, hand, father, grandchild, vigor, and child. These words
were used in the context of the reaffirmation of the value of
family interaction while COVID-19 spread, family members’
concerns about infection and changes in their lives, and family
members’ communication of their opinions. “Daily life during the
COVID-19 disaster” included TV, time, mind, place, cheer, high
school, baseball, figure, last, and activity. During COVID-19,
information has often been acquired from television, and people
may be cheered by thinking of times other than the present (now
vs. then) and distant activities. “Education during the COVID-19
disaster” included children, school, classes, impact, teachers,
college, online, university students, anxiety, and high school
students and younger. There was much interest in the changes
in student life, especially school closures and online schooling
during the pandemic, and how children were affected by it. “The
importance of humanity” involved the words people, myself, life,
words, voice, work, feelings, life, talk, and thoughts in the context
of the reaffirmation of the importance of people, including the
self, and of our lives, activities, and communication during
COVID-19. “Daily life unrelated to COVID-19” included eyes,
flowers, mind, body, likes, newspapers, friends, blood donation,
books, and fun. The respondents described thinking about things
unrelated to the pandemic, such as natural scenery and their daily
life before COVID-19.

p-values calculated using the Jonckheere-Terpstra test were
0.004, 0.044, 0.017, <0.000, and <0.000, respectively. Kendall rank
correlation coefficients were −0.050, 0.034, −0.041, −0.057, and
−0.060, respectively.

Theme: awareness of the emergency. “Awareness of the emer-
gency” comprises “Awareness of being a party to an emergency”
and “Concerns about the medical environment”.

The top ten words for “Awareness of being a party to an
emergency” were infection, spread, masks, self-restraint, emer-
gency declaration, going out, infectious disease control, infected
people, prevention, and nationwide. This topic was named because
it was the most common during the declaration of the first state
of emergency, and it referred to information gathering and
dissemination, and preventive actions under the emergency
precipitated by the COVID-19 outbreak. “Concerns about the
medical environment” included the words vaccination, vaccine,
medical, elderly, hospital, home, anxiety, patient, nursing, and
appointment in the context of the pressure on the medical care
system, delays in vaccination, and the conditions faced by
patients, especially elderly ones. We labeled this topic because it

Table 1 Number of COVID-19-related reader submissions/all reader submissions during the emergency declaration period.

First period Second period Third period Fourth period p-value

Yomiuri Newspaper 123/229 (53.7%) 164/356 (46.1%) 139/281 (49.5%) 133/396 (33.6%) 0.116
Mainichi Newspaper 123/337 (36.5%) 165/519 (31.8%) 151/405 (37.3%) 192/546 (35.2%)
Asahi Newspaper 166/490 (33.9%) 192/609 (31.5%) 168/439 (38.3%) 194/640 (30.3%)
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appears to refer to concerns about overall healthcare and was not
limited to the pandemic.

p-values calculated using the Jonckheere-Terpstra test were
0.000 and 0.046, respectively. Kendall rank correlation coefficients
were −0.189 and −0.034, respectively.

Theme: policy. “Policy” comprises “Domestic and foreign poli-
cies,” “Opposition to hosting the Tokyo Olympics,” and “Criti-
cisms of the Japanese government.”

“Domestic and foreign policies” words included Japan, U.S.,
society, world, economy, support, government, country, need, and
company, in the context of COVID-19 countermeasures and
economic support in Japan and abroad, including in the U.S.

Accordingly, the topic was labeled. “Opposition to hosting the
Tokyo Olympics” included the words holding, Tokyo Olympics,
athletes, canceling, Olympics, Tokyo, Japan, games, world, and
spectators in the context of the writers’ opposition to or concerns
about the holding the Tokyo Olympics in 2021 or involving
spectators. “Criticisms of the Japanese government” included the
words people, politics, prime minister, government, measures,
country, diet, Suga (prime minister), information, and lawmakers.
Criticisms were primarily directed at the government and Prime
Minister Suga personally.

p-values calculated using the Jonckheere-Terpstra test were
<0.000, <0.000, and 0.011, respectively. Kendall rank correlation
coefficients were −0.058, 0.094, and 0.044, respectively.

Fig. 1 Indicators of the number of topics by ldatuning. ●Griffiths and Steyvers (2004) ▲Cao et al. (2009) ■Arun et al. (2010)+Deveaud et al. (2014).
Line 10 was thickened to increase readability.

Fig. 2 Topic ratio of reader’s posts per emergency declaration. p-values from the Jonckheere-Terpstra trend test for continuous variables. Error bar
means 25–75%.
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Public opinion during the prolonged spread of infection. The
Jonckheere-Terpstra test showed a certain trend with the repeti-
tion of emergency declarations on all topics: “Family” was 0.004,
“Daily life in the COVID-19 disaster” was 0.044, “Education in
the COVID-19 disaster” was 0.017, “The importance of human-
ity” was <0.000, “Daily life unrelated to the COVID-19” was
<0.000, “Awareness of being a party to an emergency” was 0.000,
“Concerns about the medical environment” was 0.046, “Domestic
and international trends” was >0.000, “Dissatisfaction with the
hosting of the Tokyo Olympic” was <0.000, and “Criticisms of the
Japanese government” was 0.011. Kendall rank correlation coef-
ficients of “Family” was −0.050, “Daily life in the COVID-19
disaster” was 0.034, “Education in the COVID-19 disaster” was
−0.041, “The importance of humanity” was −0.057, “Daily life
unrelated to the COVID-19” was −0.060, “Awareness of being a
party to an emergency” was −0.189, “Concerns about the medical
environment” was −0.034, “Domestic and international trends”
was −0.058, “Dissatisfaction with the hosting of the Tokyo
Olympic” was 0.094, and “Criticisms of the Japanese government”
was 0.044. The results for each paper are shown in Supplementary
Figs. S1 to S3.

Discussion
The purpose of this study was to provide new insights into
people’s interests and communications during a particularly
stressful period when restrictions were imposed on various
activities to prevent the spread of COVID-19. We targeted
readers’ posts in three major Japanese newspapers as opposed to
SNS. Moreover, we sought to clarify how interests and commu-
nications changed over the prolonged pandemic. The results
showed that more everyday topics could be extracted from the
newspaper readers’ posts and that as the pandemic prolonged,
people mentioned topics related to their awareness of the parties
involved less frequently, however, their mentions of other topics
remained unchanged.

Topic overview. In this study, topics such as outbreak, pandemic,
and source of novel coronavirus, which were found in previous
studies (Abd-Alrazaq et al., 2020; Maryam, 2022; Miao et al.,
2020; Han et al., 2020; Wawrzuta et al., 2021; Zhong, 2021), were
not found. Those topics are acute and were of particular interest
in the early stages of COVID-19. Newspapers often publish
information from more specialized and reliable sources such as
specialists and doctors, compared to SNS, and due to the func-
tional limitation of the reader’s contribution section of a news-
paper, it does not allow for citation of scientific information in a
simple way, such as posting a link on an SNS. As such, it may be
more difficult to have a scientific discussion in the reader’s post
column of a hardcopy newspaper. This suggests that SNS are
more appropriate than newspapers for gathering public opinion
data on rapidly occurring or specialized topics.

In contrast, topics such as “Family,” “Daily life during the
COVID-19 disaster,” “The importance of humanity,” and “Daily
life unrelated to COVID-19” were not found in studies targeting
posts on SNS. Possible reasons for this include differences
between newspaper and SNS users as mentioned in the
Introduction, functional differences such as the number of
characters in a post and the citation function, and whether posts
are made anonymously or not. The average of 376.7 characters in
the posts analyzed in this study is more than 1.3 times greater
than the 280 characters per post allowed on Twitter; that is, more
information can be placed in a single post by a newspaper reader.
In other words, SNS may not be able to include the keywords
“COVID-19” and a description of their daily life in a single post,
thus omitting them from the search. It is possible that anonymity

may influence the content of posts, as anonymous Internet posts
are more likely to be unsocial (Santana, 2014). The general public
often withholds their personal information on SNS, however, in
the case of reader’s posts to the newspapers in this study, most of
their personal information, such as names, occupations, and ages
was clearly stated. In a newspaper reader’s column, everyday
topics may be more likely to be chosen because contributors
consider content that will not cause problems if their names are
known to others. In view of the above, to capture more of people’s
daily lives, it may be appropriate to analyze newspaper readers’
contributions.

Long-term trends in public opinion. This research showed that
public opinion changes over prolonged infection duration, as all
topics showed significant increases or decreases. There were
decreasing trends in “Daily life in the COVID-19 disaster,”
“Opposition to hosting the Tokyo Olympics,” and “Criticisms of
the Japanese government,” while there were increasing trends in
the other seven topics. These changes may be due to the fact that
people have lived in a COVID-19 environment for a prolonged
period of time. It is also possible that the discussion became more
active as the Tokyo Olympics approached, and that the prolonged
pandemic itself led to a growing distrust of the government,
which was leading the countermeasures. However, this study used
1, 910 submissions, which could easily have been statistically
significant. Therefore, changes were examined using effect sizes
and it was determined whether they were significant or not. The
effect sizes of topics were examined by the Kendall rank sum
correlation coefficient, which was less than 0.1 except for
“Awareness of being party to an emergency,”making it difficult to
say whether there was a meaningful trend and that public opinion
did not change significantly with prolonged infection. In other
words, the opinions of people’s daily concerns and interests,
which were observed from the early stages of the outbreak, did
not change much as the pandemic progressed, with the exception
of “Awareness of being a party to an emergency.”

“Awareness of being party to an emergency” declined,
reflecting a decrease in mentions of preventive action and
infection status, possibly reflecting pandemic fatigue. Pandemic
fatigue is the demotivation to take recommended preventive
actions, which emerged gradually (WHO, 2020), and a decrease
in awareness of the parties involved is also related to a decrease in
preventive action (Bandura, 1977; Forsyth and McMillan, 1981).
This study suggests that only “Awareness of being a party to an
emergency” decreased, while overall interest in COVID-19 itself
did not decrease. Pandemic fatigue is affected by a variety of
emotions, experiences, perceptions, gender, age, and psychologi-
cal loneliness (Sulemana et al., 2023; Rodriguez-Blazquez et al.,
2022). While maintaining awareness is important for infection
prevention, we must be aware that it does not always stem from
indifference.

In contrast, increases and decreases in other everyday topics
were limited. In Japan, various restrictions were imposed after the
infection spread, including long-distance travel restrictions,
restrictions on restaurants and large-scale commercial facilities,
and the simultaneous closure of educational institutions. How-
ever, over time and with an increased understanding of COVID-
19, the country experienced a relaxation of travel restrictions,
limited reopening of facilities and events, and an increase in
online classes and teleworking (Karako et al., 2021), and the
situation was considered stable. However, nearly 60% of the
respondents still felt some form of increased anxiety than before
the pandemic (Supplementary Fig. S2: Cabinet Office, Govern-
ment of Japan, 20211), suggesting that stability in a stressful
environment did not solve or eliminate the challenges and
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concerns that people had. This study, which examined such long-
term public opinions, highlighted that even after repeated
emergency declarations, people confirmed the importance of
family and humanity and their interest in education. Concerns
about the medical environment did not decrease, and their
dissatisfaction with the government did not dissipate. In other
words, the everyday public opinion since the early stages of
COVID-19 may not be resolved as long as the pandemic
continues. While SNS may be more effective in identifying acute
opinions currently, analysis of newspaper readers’ columns can
extract public opinions about everyday aspects of people’s lives
that have existed since the early stages of the outbreak and over a
long period of time. Therefore, in addition to immediate
responses to acute opinions, it is also important to extract
everyday opinions and take measures to deal with them from a
long-term perspective during a prolonged pandemic.

Limitations. This study has limitations concerning the general-
izability of the findings. The data used were readers’ posts in three
major Japanese newspapers which were selected by each news-
paper’s editors. Not all submissions were guaranteed to be pub-
lished, and therefore it is possible that posts may have been biased
toward a given newspaper’s editorial policies or political per-
spective in an attempt to ensure publication. However, this pro-
cess has not been clarified. For these reasons, the findings cannot
be generalized to Japanese society, newspaper readers, or even to
those who sent their comments. There is also concern regarding
the analysis as LDA is dependent on various factors such as data
quality and quantity, appropriate parameter selection, and accu-
rate interpretation of results which can lead to variations in the
topics extracted. Further accumulation of research is required for
resolving these limitations.

Conclusion
The purpose of this study was to obtain clues for a comprehensive
understanding of COVID-19-related public opinion from a long-
term analysis of newspaper readers’ post columns. The results of
this study indicate that, in contrast to research that used SNS data
which can extract acute topics, the analysis of newspaper readers’
posts can extract everyday topics, and that these topics exist
continuously during the pandemic. To comprehensively under-
stand public opinion during the pandemic and appropriately
respond to it, we think that we can collect information through
various methods using both SNS and other media, analyze it from
acute/short-term and daily/long-term perspectives, and respond
more effectively.

Data availability
The datasets generated during and/or analyzed during this study
are available in the Dryad repository, https://doi.org/10.5061/
dryad.8w9ghx3q2.
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Note
1 The 4th Survey on Changes in Attitudes and Behaviors under the Influence of New
Coronavirus Infections (Cabinet Office, Government of Japan, 2021) is published only
in Japanese, so we have translated the survey into English as Supplementary Fig. S2.
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