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Abstract

This study investigates the impact of the COVID-19 pandemic on the connotative language used in news articles, leveraging
sentiment analysis to gauge shifts in societal attitudes and potential implications for mental health. Utilizing the statistical
programming language R, we extracted and analyzed texts from 645 articles published before and during the pandemic by nine
authors across three major U.S. newspapers: The Wall Street Journal, New York Times, and The Washington Post. Employing the
AFINN and NRC sentiment lexicons, we observed a statistically significant decrease in sentiment during the pandemic period (p
< 0.0001), suggesting a pervasive shift in media discourse. This decline, consistent across newspapers and journalists, highlights
the profound impact of the pandemic on societal attitudes, reflecting the pain and stress experienced by many. Such a decline in
sentiment can create a negative feedback loop that exacerbates the already significant health and behavioral challenges triggered
by the pandemic and its associated mitigation measures. Our findings underscore the value of sentiment analysis and text mining
in assessing the effects of high-stress, long-term events on global public health while identifying a gap in the existing literature
that prioritizes disease-focused research over holistic well-being. This study highlights the critical role of journalists and leaders
in shaping public sentiment during crises, advocating for early recognition of concerning trends. It also offers a valuable
framework for future research connecting major events with the overall media sentiment and their subsequent effects on public
health.
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1. Introduction

In our globally interconnected world, news media shapes
our understanding of events far beyond our immediate expe-
rience. Journalistic integrity — the pursuit of truth and the
minimization of bias — is thus essential. It influences what
matters to us, how we perceive our place in the world and our
actions. During times of crisis like the COVID-19 pandemic,
biased or emotionally heightened reporting can skew our
perception of the world. This can damage relationships,

deepen anxieties, and create a sense of hopelessness.

This paper examines how news reporting shifted in senti-
ment before and during the COVID-19 pandemic. Using sen-
timent analysis of text-mined articles in both periods, we un-
cover changes in connotative language use reflecting the jour-
nalist’s own attitudes that transmit to their readers. This re-
search aims to help us understand how the news shapes our
priorities, our sense of community, and our willingness to act.
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Understanding these patterns empowers a greater demand for
balanced journalism and promotes critical media literacy.

Literature Review

Text analysis is a fundamental aspect of detecting the sen-
timent of words or phrases. By analyzing the word content of
a sentence, researchers may either search for specific words
with known sentiments from a dataset specific to the project,
use a non-specific lexicon of words with previously deter-
mined sentiments, or use artificial intelligence to assign the
sentiment of a word based on the unique context in which it is
used [1-8]. While analyzing newspaper articles from before
and during the COVID-19 pandemic is the primary focus of
our research, researchers have analyzed texts from a number
of mediums, contexts, and periods to detect the sentiments,
opinions, and emotions of the authors. Sentiment analysis, in
particular, has been used in various contexts unrelated to the
COVID-19 pandemic, such as detecting hate speech on social
media, and exploring the sentiment of media reviews [1, 3, 9].
Many texts published before the pandemic focus on the best
practices in sentiment analysis rather than having defined
real-world implications [3]. An exception to this is in the
financial sector, where sentiment analysis has been used to
optimize financial and stock trading decisions since before the
pandemic [5, 10]. However, information derived from texts
written during a health crisis could have direct real-world
implications and could promote policy changes that influence
how we approach our daily life [2, 4]. For instance, sentiment
analysis of texts written during the COVID-19 pandemic
could help officials and academics figure out how best to
alleviate health concerns within the population. The mitiga-
tion efforts to curb the COVID-19 pandemic also forced
widespread behavioral shifts across the populations, affecting
the immune system, with documented repercussions for both
physical and mental well-being [11]. However, while an ex-
tensive body of literature exists on diagnosing, preventing,
and treating specific diseases, research focusing on prolonged
health and its causes in the absence of disease remains rela-
tively limited [12]. Similarly, research connecting the overall
media sentiment with the population health including mental
health remains a big gap in the literature. Some studies have
used sentiment to assess the underlying opinions, emotions,
and mental state of the writer [3-5, 13]. But our research has
much broader implications. Unlike previous articles, we un-
cover a systematic and widespread sentiment decline in
journal articles written during the COVID-19 pandemic. Such
a decline in sentiments can trigger a systematic, widespread,
and potentially long-term deterioration of global public health,
the full extent of which remains to be seen.
Prior articles have also supported the idea that high-stress
events, such as the COVID-19 pandemic, will adversely affect
one’s mental health by detrimentally changing their routine
and interpersonal relationships as well as the economy and
politics of the world around them [14]. The COVID-19 pan-
demic and the subsequent mitigation measures have impacted
the world on both an individual level, affecting individuals’
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interpersonal relationships and mental health, and a global
level, such as impacting the entire financial market [14-16].
These changes caused many individuals to develop new or
worsened mental illnesses that have the potential to affect
them for the rest of their lives [17-19]. In addition, this vola-
tility leads to many individuals seeking out information and
reassurance from the news. This desire to stay informed often
leads to doomscrolling, in which a person purposefully en-
gages with negative news and media [19]. An increased
consumption of COVID-19 and negative news is associated
with feelings of helplessness and psychological distress [20,
21]. Thus, the increase in negative news can cause individuals
to seek out more negative news as a self-sabotaging method of
staying informed [19]. Moreover, the decreased sentiment of
news articles is also associated with decreases in stock market
indices and increases in realized volatility [22, 23]. Negative
sentiments lead to financial concerns, influence risk aversion,
and alter financial decision-making of individuals [24-27].
Financial concerns also affect human behavior and health
directly, further worsening the already negative impact that
the Covid-19 pandemic and the mitigation efforts had on the
economy and on the health of the population [28-32]. In other
words, a declining sentiment in times of crisis promotes a
negative feedback loop of health, sentiment, behavior, and
poor decision making. Early identification of such a declining
pattern of sentiments of new media articles can help break this
vicious cycle and curb the negative shift in mental health of
the U.S. population, their overall health, their behavior, and on
the economy. Identifying these concerning changes early can
promote not only timely remedial measures but also a better
understanding of journalists’ and leaders’ responsibility in
times of crisis.

2. Data and Methods

Data Collection

To gather our data, we collected pdf copies of the articles we
would be examining the sentiment of. We chose articles from the
New York Times, the Washington Post, and the Wall Street
Journal. These journals are the largest daily newspapers in the
U.S. as of June 2023 [33]. For each newspaper, we chose nine (9)
authors and 24 works per author, 12 written before and 12 written
during the pandemic. The combinations result on a total potential
sample size of up to N = 648 articles (24 articles per journalist x
9 journalists per journal <3 journals)." Table 1 lists the 27 jour-
nalists (9 journalists per journal > 3 journals) showing their
general writing topic and their profile links.

For each article, we followed a multi-step procedure to
clean, convert, analyze, and visualize the data. First, we
scraped and cleaned the text from the articles and tabulated
the words and a tally of their usage. We kept the text’s body
and removed punctuation marks, newline characters,

! The exception was Lawrence Ulrich, who had 9 articles pre-Covid and 12 articles
during Covid, for a total of 21 articles (instead of 24), leading to a total sample size
of 645 (instead of 648) to be analyzed.
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on-screen popups, URL elements (for example, “https”), and
words that were accidentally combined (such as “terribleand”
rather than “terrible and”). We transformed our data into a
corpus in a tidy format and confirmed it was clean of any stop
words, punctuation, or numbers. We merged the data with the
AFINN sentiment lexicon to depict the sentiment of each
word. We performed parametric, non-parametric, robust, and
Bayesian statistical tests to compare the probability distribu-
tion of sentiments across categories, especially over time. For
visualization, the data are graphed with the y-axis represent-
ing the sentiment value word or author, and the x-axis repre-
senting the period. All files are kept in directories specific to
their author, newspaper, and period. This allows us the flexi-
bility to create new tables and graphs that compare the sen-
timent value with alternative categorical variables (such as the
newspaper or author) for the x-axis.

3. Results

Using the robust Yuen’s trimmed-mean and Mann-Whitney
non-parametric tests as well as graphical methods, we were

able to assess the statistical impact of the period (before or
during COVID-19) on the probability distribution of the sen-
timent of words/tokens used in the media articles. The sen-
timent was calculated using the AFINN lexicon, ranging from
-5 to 5, for each of the 307,832 words. Before the COVID-19
pandemic, the trimmed sentiment mean was 0.478 (with a
median of +1 for the non-parametric test). During the pan-
demic, the trimmed sentiment mean declined to -0.188 (with a
median of -1). The probability of this decline occurring by
chance, under the null hypothesis of equal distribution of
word sentiments before and during COVID-19, is negligible
(p<0.0001). This finding is statistically significant regardless
of the method used. The t-statistic was 92.4 using the robust
method (p<0.0001), and the W-statistic from the
non-parametric Mann-Whitney test was 9.48e+09 (p<0.0001)
with a rank biserial correlation of -0.19 [99% CI: -0.19, -0.18].
Figure 1 shows the distribution of words used (or more pre-
cisely, tokens) by their sentiment value before and during the
COVID-19 pandemic and a statistical summary of the results
of the Mann-Whitney non-parametric test.

Table 1. List of 27 Journalist Studied, Their Three Corresponding Journals (NYT, WSJ, and WP) and Main Topics, Lending 648 Articles.

The New TheWall The

Profile Link

https://www.wsj.com/news/author/andrea-petersen
https://www.washingtonpost.com/people/andrea-sachs/

https://www.wsj.com/news/author/andy-kessler

Journalist York Street Washing-  General Topic
Times Journal  ton Post
Consumer Health and
Andrea Petersen v Mental Health
Andrea Sachs v Travel reporting
Andy Kessler v Tech, Markets, and
Culture
Carl Zimmer v Science, Ll_fe, Biology,
and Evolution
Stories About Human-
Cathy Free Y ity for Inspired Life
Christopher Mims v Technology. Various
Subjects
David Ignatius v Foreign Affairs
Emily v Breaking News and
Wax-Thibodeaux Social Movements
Eric Sylvers v Economics and Politics
Erik Wemple v Cable News Industry
Ivan v Russia, Ukraine, Bela-
Nechepurenko rus, and wider Region
Jason Gay v Sports and Humor
Jennifer Schuess- v Culture, Intellectual

ler

Life, and Ideas
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https://www.nytimes.com/by/carl-zimmer

https://www.washingtonpost.com/people/cathy-free/

https://www.wsj.com/news/author/christopher-mims

https://www.washingtonpost.com/people/david-ignatius/

https://www.washingtonpost.com/people/emily-wax-thibo
deaux/

https://www.wsj.com/news/author/eric-sylvers

https://www.washingtonpost.com/people/erik-wemple/
https://www.nytimes.com/by/ivan-nechepurenko
https://www.wsj.com/news/author/jason-gay

https://www.nytimes.com/by/jennifer-schuessler
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Profile Link

https://www.nytimes.com/by/jesse-wegman
https://www.washingtonpost.com/people/karin-brulliard/

https://www.nytimes.com/by/kwame-anthony-appiah

https://www.nytimes.com/by/lawrence-ulrich

https://www.nytimes.com/by/linda-greenhouse

https://www.washingtonpost.com/people/marc-a-thiessen/

https://www.washingtonpost.com/people/min-joo-kim/

https://www.wsj.com/news/author/newley-purnell

https://www.wsj.com/news/author/rolfe-winkler

https://www.wsj.com/news/author/saabira-chaudhuri

https://www.washingtonpost.com/people/spencer-s-hsu/

The New The Wall The
Journalist York Street Washing- General Topic
Times Journal  ton Post

Supreme Court, Law

Jesse Wegman v/ and Politics.

Karin Brulliard v American West

Kwame Anthony Ethical Dilemmas and

- v
Appiah Moral Issues
. Automotive Industry

Lawrence Ulrich v/ and Electric Vehicles

Linda Greenhouse v Supremg Court, Law
and Justice.

Marc A. Thiessen v Forglgn and Domestic
Policy

Min Joo Kim v South and North Korea

Newley Purnell v Global Technology

Rolfe Winkler v Digital Health and
Technology

Saabira Chaudhuri v ConSl_Jmer_ QOOdS and
Sustainability

Spencer S. Hsu v Hom_elangl Security and
Immigration

Stephanie Armour v Healthcare Policy

Steve Lohr v

Tejal Rao v Restaurants

A closer look at the author-specific statistical analysis
yields similar results to those in Figure 1, but from a different
perspective that uses words within each author’s articles and
their corresponding sentiment. The median sentiment for the
years 2018-2019 was 0.69, and it declined to -0.17 in the
period 2020-2023. The probability of this decline occurring
by chance was almost zero (p = 6.65e-06 using the
non-parametric Wilcoxon test and p = 5.26e-10 using a
standard parametric t-test). Moreover, the decline in sentiment
was large in magnitude. The 99% confidence interval for the
median decline is [-1.00, -0.98], and the mean decline was
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Technology, the
Economy and Work

Food, Food Culture,

https://www.wsj.com/news/author/stephanie-armour

https://www.nytimes.com/by/steve-lohr

https://www.nytimes.com/by/tejal-rao

even larger, with a 99% CI given by [-2.39, -1.18]. Figure 2
illustrates these results. Each dashed line represents an author,
showing their average sentiment pre-COVID (left vio-
lin/boxplot) and during Covid (right violin/boxplot). All au-
thors under consideration experienced a significant decline in
their average token sentiment with the exception of Jesse
Wegman, who stayed neutral. The solid line illustrates the
median decline from 0.69 to -0.17. A summary of the
non-parametric Wilcoxon sign test results is also provided in
Figure 2.
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Sentiment Analysis Before and During Covid-19 Using the Non-Parametric Test
Witann-whiney = 9-48e+09, p = 0.00, 2% = ~0.19, Clags, [<0.19, =0.18], ngps = 307,832

5.0-

2.5-

0.0-

Sentiment Value

-5.0-

Pre-Covid

=

Period

Figure 1. Sentiment of Words Before and During COVID-19, and Statistical Analysis.

Sentiment Analysis of Authors Before and During Covid-19 Using the Non-Parametric Test
Viicoxon = 1.00, p = 6.65e-06, Fank = ~0.99, Clagy; [~1.00, ~0.98], N yqirs = 27

G Fimedian=0.89 - - s,

0.0-

Sentiment Value

Pre-Covid

4. Discussion and Limitations

This study documents a shifting language pattern in news
reporting during the COVID-19 pandemic. While effort was
made to keep the analysis objective and unbiased, the data may
still reflect our choice of authors, topics, and articles included in
the analysis. The technique selection could also introduce sub-
jectivity based on our research expertise and the perceived
suitability of the methods. Given that human choices are in-
herently non-random, it is difficult to ensure that our choice of
data and methods are exempt from biases and to represent
accurately the entire population of authors, topics, and articles.
The availability of a larger and more comprehensive dataset of
widespread articles and topics could increase the scope and
representation of this study. In addition, our sentiment analysis
is applied to articles as the unit of measurement without con-

Covid

Period

Figure 2. Statistical Analysis of Sentiment Change Within Authors’Article Before and During COVID-19.
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sideration of the reach of those articles or the proportion of the
population who read them. Finally, our sentiment analysis does
not consider tokens with unknown or missing sentiments or
spelling variations, limiting the number of usable words in our
analysis to those with explicitly known sentiments.

5. Conclusions and Future Research

The results of this study show a statistically significant de-
crease in the average sentiment of articles published by three
popular U.S. newspapers during the COVID-19 pandemic. The
decline was systematic among newspapers and journalists stud-
ied. A more negative narrative inevitably affects how readers see
the world around us, fostering a more pessimistic lens. This
potential change in widespread sentiment and attitude could be
linked to the rise in mental illnesses, such as depression and
anxiety, recorded during the pandemic [1]. Journalists are not
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exempt from society's attitudes, which may permeate their work.
However, they must be aware of the negative impacts of per-
petuating these sentiments. Their failure to do so should at least
call into discussion their moral obligations and social responsi-
bilities, especially in times of need.
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