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Using social media data, the present study documents how three successive upheavals: the COVID 
pandemic, the Black Lives Matter (BLM) protests of 2020, and the US Supreme Court decision to 
overturn Roe v. Wade interacted to impact the cognitive, emotional, and social styles of people in the 
US. Text analyses were conducted on 45,225,895 Reddit comments from 2,451,289 users and 889,402 
news headlines from four news sources. Results revealed significant shifts in language related to 
self-focus (e.g., first-person singular pronouns), collective-focus (e.g., first-person plural pronouns), 
negative emotion (anxiety and anger words), and engagement (e.g., discussion of upheaval-related 
topics) after each event. Language analyses captured how social justice-related upheavals (BLM, 
Roe v. Wade) may have affected people in different ways emotionally than those that affected them 
personally (COVID). The onset of COVID was related to people becoming increasingly anxious and 
people turned inward to focus on their personal situations. However, BLM and the overturning of 
Roe v. Wade aroused anger and action, as people may have looked beyond themselves to address 
these issues. Analysis of upheaval-related discussions captured the public’s sustained interest in BLM 
and COVID, whereas interest in Roe v. Wade declined relatively quickly. Shifts in discussions also 
showed how events interacted as people focused on only one national event at a time, with interest in 
other events dampening when a new event occurred. The findings underscore the dynamic nature of 
culturally shared events that are apparent in everyday online language use.
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Society-scale events can disrupt the lives of millions. In the last decade, the U.S. has witnessed wars, natural 
disasters, mass shootings, economic disasters, social injustice, and a pandemic. Large-scale upheavals can result 
in shifts in collective emotions and behaviors1,2. Historically, the study of collective upheavals has relied almost 
exclusively on closed-ended self-reports to document psychological changes3–6. Questionnaire-based studies 
have revealed the temporal effects of upheavals on emotional, cognitive, and social processes7 and produced 
models of coping that describe how individuals and communities communicate before, during, and after events8. 
These models operate under the assumption that upheavals unfold within a few days and that society can quickly 
recover to navigate a post-upheaval world in the weeks that follow9. Further, past work on upheavals has often 
failed to account for differences like events (e.g., an upheaval centered around social injustice vs. a natural 
disaster) and the co-occurrence of multiple events.

The limitations of this research raise important questions. First, how do people respond when they face a new 
upheaval in the context of an existing long-term upheaval? Second, how do successive upheavals compare and 
interact with each other regarding the duration of their psychological effects? With these questions in mind, we 
examine three social upheavals: the COVID pandemic starting in March 2020, the Black Lives Matter protests 
following the killing of George Floyd in May 2020, and the US Supreme Court’s decision to overturn Roe v. 
Wade in June 2022. The onset of the COVID-19 pandemic, an event spanning several years that affected people 
living in most parts of the world, provides a unique opportunity to study the interaction of multiple, large-scale 
upheavals.
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COVID-19 pandemic
 The COVID-19 pandemic dramatically reshaped the lives of millions10,11. While much of the initial research 
was cross-sectional, now, more than four years later, researchers have extensively documented the long-term 
ramifications of the pandemic (e.g10–13.  Analyses of social media data captured the population-level effects of 
the COVID pandemic on loneliness14, anxiety15, and shifts in social cohesion16. As a result, past work has led to 
a better understanding of the society-level psychological effects of the pandemic.

Black Lives Matter (BLM)
 The BLM movement began in 2013 after the acquittal of Trayvon Martin’s killer, George Zimmerman, and 
gained followers every year. Organizers and leaders became more effective at mobilizing their supporters and 
distributing their message each year17. On May 25th, 2020, George Floyd was murdered by Minneapolis police 
officer Derek Chauvin, sparking nationwide protests and reinvigorating BLM as a national movement. Following 
Floyd’s killing, the nation was gripped by protests. Floyd’s death occurred two and half months after the shelter-
in-place COVID lockdowns had started. Tens of millions of people watched television and social media coverage 
of the murder and its aftereffects for days. While some states had begun to relax social distancing restrictions, 
most continued to follow social distancing protocols. Beginning about a week after Floyd’s death, millions of 
people began joining outdoor BLM protests in cities across the U.S. and much of the world.

Overturning of Roe v. Wade
In 1973, the Supreme Court of the United States ruled that the decision to continue or terminate a pregnancy 
belonged to the individual, not a governing body—maintained by the Fourteenth Amendment of the U.S. 
Constitution. The 1973 Roe v. Wade decision argued that abortion was an essential liberty. However, in May 
2022, it was leaked that the U.S. Supreme Court would overturn the 1973 Roe v. Wade ruling18. A month later, 
the Court released the Dodds decision that reversed Roe v. Wade now claiming that there was no constitutional 
right to abortion. This ruling has since resulted in numerous states banning abortion and forcing women to 
travel long distances or carry unwanted pregnancies19.

The psychological effects of upheavals
The experience of overlapping, collective upheavals can produce multiple, large-scale psychological effects. 
However, these events can be difficult to study with traditional closed-ended, self-report measures. For example, 
large studies typically require very large samples with repeated measurements over long periods—methods that 
can be expensive and time-consuming7. Because most upheavals are unexpected, surveys typically require several 
days or weeks to be developed and distributed after the event has occurred. It is even rarer for investigators to 
have collected pre-upheaval measures for the same population.

With the parallel growth of social media platforms and increasingly sophisticated computational social 
science methods, it is now possible to track the natural language of very large groups of people over large time 
scales in ways that would have been unimaginable two decades ago. Social media data from public forums such 
as Reddit, Twitter, and blogs can grant insights into how people are thinking and feeling at almost a minute-by-
minute scale from before, during, and after upheavals. A variety of text analytic and AI strategies, then, allow 
researchers to track psychological changes over time in theoretical ways to better understand people’s natural 
responses to collective upheavals20. Past work using this approach has demonstrated that analyzing the words 
people use before, during, and after upheavals can reveal shifts in people’s attention21,22, relationship health23, 
and emotions24. Therefore, the use of language analysis techniques on social media data offers a promising way 
to accurately track people’s evolving social and psychological processes as they navigate multiple large social 
upheavals.

During upheavals, individuals often shift their focus as they grapple with an event’s ramifications25. The 
experience of a social upheaval has been linked to increased psychological distress and poorer adjustment15, 
which can be tracked through increased first-person singular pronoun use or self-focus language26–28. On the 
other hand, tracking changes in first-person plural pronoun usage or collective-focus language (e.g. we, us, 
ours) allows researchers to measure changes in social cohesion in the periods around upheavals. Some research 
has found that collective upheavals are often followed by a long-term increase in collective language24, which 
captures the sense of togetherness related to the experience of an upheaval5,29. However, little is known about 
the psychological consequences of sequential upheavals that continually strain society7,30. One potential way to 
understand these consequences is through examining changes in self and collective focus usage, which allows 
researchers to track shifts in social orientation and the psychological adjustments related to the experience of 
each event.

The active experience of a collective upheaval related to the spread of disease or social injustice has the 
potential to produce large-scale negative emotional effects as people cope with loss, inequity, and uncertainty. 
These shifts in emotion and uncertainty can be tracked through the increased use of anger (e.g., hate, mad, 
angry)4,31,32 and anxiety words (e.g., worry, fear, afraid)4,31,32. The examination of anger word use is relevant to 
the three upheavals, as it captures the social frustrations of society with insufficient responses and negligence 
from governing authorities surrounding upheavals33,34. On the other hand, tracking anxiety words is relevant as 
the start of a novel, life-threatening upheaval (e.g., global pandemic) can arouse anxiety and a myriad of fears7,24. 
Feelings of frustration and uncertainty can be further exacerbated through inaction or unclear responses from 
community leaders (e.g., government responses to COVID-19, and state-level responses to abortion policies). 
While research has documented the effects of single upheavals on the anger and anxiety of communities 24,32,35,36, 
researchers have rarely attempted to understand how successive upheavals, with different social origins, impact 
the public’s anger and anxiety levels7. Looking at changes in anger and anxiety word-use before, during, and 
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after sequential upheavals provides a means of tracking people’s emotional and adjustment challenges as these 
unique events unfold.

When collective upheavals occur, individuals often flock to social media platforms and news sites to learn 
and share information about events34. A strong increase in traffic and information sharing grants researchers 
a simple and reliable way to track engagement (and attention shifts) through mentions of key terms or phrases 
relevant to an upheaval, as word frequencies can reflect the relative amount of attention people pay to a given 
topic37,38. Based on past collective upheaval research5,8, discussions related to an upheaval should increase as 
each event unfolds as people attend to the event, with mentions decreasing in the weeks following each event.

Overview of the current research study
To explore the effects of three different national upheavals: the COVID-19 pandemic, George Floyd’s killing, and 
the overturning of Roe v. Wade, we analyzed Reddit conversations (i.e., subreddit comments) occurring across 
30 U.S. city-level subreddits. Reddit is a social media platform that hosts over one hundred thousand online 
communities (or subreddits) where users can interact about various topics39. Within the city subreddits, users 
may discuss shared experiences and concerns with others in their shared geographical space. City subreddits are 
particularly valuable in that they reflect the everyday issues and concerns of tens of thousands of people living 
in a given area, providing rich insights regarding changes in social and emotional processes40. In conjunction 
with U.S. city subreddit comments, we analyzed U.S. news headlines from four major outlets, allowing us to track 
what topics the media discussed and what information the public consumed41.

In the current study, over 45 million Reddit comments were analyzed from 2.45 million people across 30 
U.S. cities (32 U.S. city subreddits), as well as over 800,000 news headlines from 4 major U.S. news outlets. The 
combination of these two data sources allows us to observe the evolution of five psychological processes: self-
focus, collective-focus, anger, anxiety, and engagement through existing and validated text analysis methods37. 
Our study builds on the examination of one-off collective upheaval events, like terrorist attacks5,24, the spread 
of disease32, and natural disasters42. However, our approach is novel in that it attempts to explore the longer-
term psychological impacts of sequential collective upheavals, as well as the interplay of events. In the following 
sections, we pose the following set of hypotheses as they pertain to each psychological process.

Self and collective-focus
 Past work15 has extensively detailed the impact of social upheavals on people’s orientation towards themselves 
and others. Upheavals that impact an individual on a personal level (e.g., a break-up) may cause one to turn 
inward to address these internal issues23. Based on this, we expected self-focus language to increase across events 
related to people’s anticipation, processing, and coping with the threats posed to their individual lives by the 
three upheavals. On the other hand, upheavals that disrupt the dynamics of a community (e.g., an earthquake 
or act of terror) may result in people turning towards others to move towards collective action5,24. We expected 
collective-focus language to increase after each upheaval, consistent with events like natural disasters43, acts of 
terror24, and pandemics16, capturing how people come together to overcome these events.

Anger and anxiety
 The onset of each upheaval will likely be related to increases in people’s expressions of anger and anxiety as 
communities navigate each upheaval’s repercussions. For anger, we expected the experience of these events to 
be related to different effects depending on their unique origins. We expected expressions of anger to increase 
following the murder of Floyd and the overturning of Roe v. Wade, capturing nationwide frustration with systemic 
injustice. In contrast, we did not expect increased expressions of anger at the onset of the pandemic due to the 
lack of a clear entity to direct frustrations at, as the virus is not an obvious target for anger. Building on research 
investigating anxiety dynamics during events such as COVID and the Black Lives Matter movement35,36, we 
anticipated an increase in expressions of anxiety with each successive upheaval unfolding against the backdrop 
of preceding events.

Engagement
 The extent to which an individual attends to an upheaval can be gauged by tracking the frequency of key terms 
or phrases related to the event, as greater immersion in the event often leads to increased discussion38. In the 
current study, attention to an upheaval was operationalized as the mention of topics related to an event (e.g., 
Black Lives Matter, Floyd, abortion, COVID-19, virus, etc.). What we were most interested in was the length 
of time each upheaval remained relevant in people’s lives. In the case of the BLM and Roe v. Wade, we were 
especially interested in how long it takes for the event’s influence to dissipate on the backdrop of a preexisting 
upheaval, the pandemic. We anticipated that discussions about COVID-19 would be most intense at the onset of 
the pandemic in March 2020, would persist for the longest duration, and fluctuate with each subsequent surge 
of the virus. With regards to BLM and Roe v. Wade, we expected discussions to be the strongest at the onset of 
the event, replacing discussions of other concurrent upheavals (e.g., a COVID surge). Discussions should then 
dissipate in the following weeks as society returns to normalcy.

Methods
Datasets
The current study analyzed two types of datasets: Reddit comments and U.S. news headlines. The Reddit sample 
was an archival dataset of comments extracted from the social media website Reddit44. The headlines sample 
consisted of headlines of news articles from four major US news sources extracted using the Global Database of 
Events, Language, and Tone (GDELT 2.0)45 application programming interface.
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Reddit
 To understand how civic engagement on race, reproductive rights, and COVID issues changed over time, we 
relied on the social news and discussion website Reddit. Over 12  million unique users visit Reddit daily to 
participate in forums (subreddits) related to their interests and hobbies39. Relevant to our study were city-related 
subreddits, where people can talk about issues about that specific city. The current study extracted comments 
on US city subreddits between January 2019 to March 2023 using the Pushshift application programming 
interface44 to compare shifts in the language. We chose subreddits that had at least 30,000 subscribers and were 
geographically dispersed across the US. The extracted dataset consists of 45,225,895 comments from 2,451,289 
unique users and 30 US cities, which encompasses 32 subreddits; New York City and Minneapolis each have two 
active city subreddits, which were combined for analysis (See Fig. 1 for the geographic distribution of subreddits).

News outlet headlines
 To understand how media outlets’ discussions of upheavals changed over time and how that might differ from 
the general public’s discussions, we used GDELT 2.045 GDELT collects news every 15 min from various news 
sources across the world. This presents the unique opportunity to capture the description of societal events 
through the eye of the media, making it an ideal data source for measuring what the general public attends to. 
The current study sampled approximately 250 news headlines per day from January 2019 to April 2023, totaling 
889,402 news article headlines across four major US news outlets: Fox News, New York Times, Washington Post, 
and CNN.

Text analysis procedures
We used two approaches to measure changes in people’s engagement, emotional expressions, and social 
orientation in the periods surrounding the three social upheavals. To gauge engagement shifts, we developed 
custom dictionaries to identify upheaval-related topics in both Reddit comments and news headlines. These 
dictionaries tagged mentions of COVID, race, and abortion-related terms over time. This approach allowed us to 
quantify the percentage of comments and headlines referencing these topics across both datasets. For instance, 
the COVID dictionary included terms such as ‘COVID’, ‘Coronavirus’, ‘Pandemic’, and ‘Lockdown’. The race 
dictionary contained terms like Black Lives Matter, racism, and the names of Black victims of police brutality. 
The abortion dictionary contained terms such as abortion, pro-choice, pro-life, Roe vs. Wade, and women’s 
rights (See Table S1 for the full list of terms).

Fig. 1.  Geographic distribution and populations of subreddits included in the analyzed dataset (01/01/2019-
04/03/2023). Subreddit populations are denoted by the size of the red circles. See Table S4 for a breakdown of 
statistics on unique authors and posts.
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Our second approach involved analyzing Reddit comments to measure emotional expressions and social 
orientation using the Linguistic Inquiry and Word Count program (LIWC-22)46. LIWC is a dictionary-based 
text analysis program that connects important psychosocial constructs and theories with words, phrases, and 
other linguistic constructions providing a principled approach to measuring the psychological impact of social 
upheavals. We focused on the following LIWC dimensions: anger (e.g., hate, angry), anxiety (e.g., worry, fear), 
collective-focus (e.g., we, our), and self-focus (e.g., I, me). Analyses were performed on comments with at least 
25 words, a common cutoff for bag-of-words text analysis20, resulting in a dataset of 14,678,577 comments. 
Scores for each dimension were calculated as a percentage of total words. LIWC analyses were not applied to 
News Outlet Headlines due to their brevity, which fell below the 25-word threshold, as this would make such 
analysis excessively noisy. For more details on the dataset and additional dimensions, see Figures S3-S6 and visit 
https://smesquiti.shinyapps.io/blm-shiny-app-test/.

Results
For all analyses presented, we established a baseline period using data from 2019 to provide a comparison time 
point. User-level data from the year 2019 (all the users 2019 data) was used as a reference because during this 
period, there were no significant changes between time blocks for any of the language categories that could 
be directly attributed to the upheavals in question. For statistical analyses, each user was weighted equally 
at each time point, regardless of their posting frequency. This approach ensured that each user had only one 
datapoint per week; past research has shown that aggregating data in this manner can enhance the clarity and 
interpretability of trends and patterns47.

Changes in self-focus, collective-focus, anger, and anxiety words
The social and emotional language patterns were examined for 10 weeks before and after each upheaval (see 
Fig.  2). Figure  2 depicts graphical trends for the language categories corresponding to self-focus, collective-
focus, anger, and anxiety. Each data point represents a weekly mean score of Reddit comments across all the 
users in the dataset, with each user weighted equally at each time point regardless of the frequency of posts. 

Fig. 2.  Social and emotional language shifts in US city subreddits during the Pandemic, BLM protests and 
the Overturning of Roe v Wade. Time zero (vertical dashed line) represents the onset of each event: BLM 
(05/25/2020), Roe v. Wade (06/24/2022), COVID (03/15/2020). Each datapoint represents a weekly mean 
score of Reddit comments across all the users in the dataset, with each user weighted equally at each time 
point regardless of their frequency of posting. The linguistic categories are dictionaries from the text analysis 
tool LIWC-22. Self-focus is measured using I-words and Collective-focus using we-words. The y-axis refers 
to the percentage of words in the posts pertaining to each category. The shaded areas are 95% CIs for weekly 
datapoint.
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Time zero (vertical dashed line) represents the onset of each event: George Floyd is killed, leading to BLM 
protests (05/25/2020), Roe v. Wade was overturned (06/24/2022), and the start of COVID lockdowns in the US 
(03/15/2020).

Self- and collective-focus language
 To quantify changes in self-focus language for each upheaval, paired-sample t-tests were computed to compare 
each weekly average against the baseline period, using a False Discovery Rate Correction to account for Type-I 
error inflation48 all FDR-corrected effects in the text have p’s < 0.001 unless noted otherwise). Examining self-
focus language shifts, relative to baseline, the public became much less self-focused after Floyd’s killing, reaching 
its lowest point one week after the event (Cohen’s d = 0.14). The decrease in self-focus following Floyd’s killing 
persisted into August 2020 until finally returning to baseline. There was a similar decrease after the overturning 
of Roe v. Wade (Cohen’s d = 0.04), yet decreases in self-focus language following the Supreme Court’s ruling 
lasted for only a fraction of the time. Interestingly, there was an opposite trend with the start of the COVID 
lockdown (Cohen’s d = 0.06) as self-focus language increased and remained elevated for several months following 
the COVID lockdown.

Results showed that collective-focus language increased immediately after the onset of the pandemic (see 
Fig. 3; Cohen’s d = 0.12) and peaked in the week following lockdown (Cohen’s d = 0.31). Significant weekly shifts 
in collective-focus for the pandemic persisted into April of 2020, while for BLM, they subsided after mid-June. 
Similarly, there was a spike in collective-focus language after the overturning of Roe v. Wade in June of 2022 
(Cohen’s d = 0.13). A similar trend was not observed following Floyd’s killing, possibly due to already elevated 
levels during lockdown.

To summarize, the pandemic was related to the most sustained increase in collective-focus language, reflecting 
widespread effects on social unity, while simultaneously increasing self-focus as people turned inward to address 
personal issues like job loss. In contrast, social justice events like the BLM protests and the overturning of Roe v. 
Wade were related to decreased self-focus and increased collective-focus, highlighting how people directed their 
attention outwards to address systemic injustices.

Anger and anxiety
 The anger language analyses, relative to the baseline, revealed a slight drop at the start of the pandemic (Cohen’s 
d = 0.09). This drop was then followed by a large increase after Floyd’s killing (Cohen’s d = 0.16) and a more 
muted rise following the overturning of Roe v. Wade (Cohen’s d = 0.03) in June 2022. The largest shift in anger 
words for BLM occurred one week after Floyd’s death (Cohen’s d = 0.15), while for COVID (Cohen’s d = 0.09) and 
Roe v. Wade (Cohen’s d = 0.03), the peak shifts appeared the week the events occurred.

Anxiety language shifts showed increased public anxiety due to pandemic-related uncertainty (Cohen’s 
d = 0.25) following the lockdown, which remained elevated until late May 2020. In contrast, Floyd’s killing 
(Cohen’s d = 0.08) and Roe v. Wade’s overturning (Cohen’s d = 0.03) were associated with only small increases in 
anxiety, though these events occurred against the backdrop of elevated anxiety from the pandemic.

Taken together, our examination of anger and anxiety words reveals the public’s distinct emotional responses 
related to the different societal upheavals. The COVID-19 pandemic elicited prolonged anxiety, while social 
justice events like Floyd’s killing and Roe v. Wade’s overturning triggered more immediate and intense anger. The 
changes in anger and anxiety language highlight the complex interplay between personal impact and societal 
issues in shaping public emotional reactions.

Shifts in upheaval-related discussions: news headlines and reddit engagement
To capture shifts in the public’s engagement with upheaval-related discussions, we computed the percentage of 
total city subreddit comments and news headlines that referenced pandemic, racial, and abortion-related issues 
were analyzed by week. Figure 3a and b depict rates of weekly engagement on race (black lines), COVID (green 
line), and reproductive rights topics (pink line) from January 2019 to April 2023. Across the two corpora, COVID 
discussion sparked immediately following the start of the pandemic and remained elevated for the entire three-
year period of our dataset until April 2023. Discussion of racial issues peaked the week after Floyd’s killing and 
remained elevated for 6 months until the end of 2020. The increase in race discussions for a prolonged period 
is juxtaposed with the fact that many Americans were still very much experiencing the challenges presented by 
the pandemic. While mentions of reproductive rights issues peaked the week of the Supreme Court’s Decision, it 
is noteworthy that the spikes associated with this event were short-lived, returning to near baseline levels in the 
following weeks (see Table S3.1 for full statistical analyses).

Importantly, to quantify the inter-relationships between topic engagement across the three events, we 
calculated cross-correlations between the weekly discussion rates for each upheaval of interest across both 
datasets. Our analyses revealed that discussions of race and abortion (r Reddit = -0.074, p = 0.014; r headlines 
= -0.186, p < 0.001), as well as COVID and abortion (r Reddit= -0.217, p < 0.001; r headlines = -0.305, p < 0.001) 
were negatively correlated at lag-0. In other words, discussions of abortion-related topics replaced discussions of 
race and COVID-related topics (and vice-versa; See Fig. 3a and b). Interestingly, the cross-correlations at lag-0 
between race and COVID-related discussions (r reddit = 0.275, p < 0.001; r headlines = 0.061, p = 0.042) decreased 
relative to lag − 10 (r reddit = 0.478, p < 0.001; r headlines = 0.76, p < 0.001) and − 5 (r reddit = 0.478, p < 0.001; r 
headlines = 0.406, p < 0.001). This profound shift captures how discussions of COVID-issues dropped in tandem 
with an increase in race-related discussions; which was in spite of the fact that COVID-issues were as relevant 
as ever, with minorities being disproportionately affected during the pandemic. Additional cross-correlation 
analyses, which examine the interactions between corpora are available in the Supplementary Information (see 
Figures S7-8 and Tables S5-6).
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Discussion
This study aimed to identify the psychological effects of overlapping upheavals and track societal discourse 
surrounding these events by analyzing changes in language use within a large-scale social media dataset. Overall, 
the analyses revealed the psychological impacts upheavals have on people’s lives, through language, and the rate 
at which people engage with various upheaval-related topics. For example, COVID had the greatest long-term 
effects on people’s lives11,13, which was related to the largest level of conversation and psychological effects across 
the entire study. Rates of COVID-related discussions peaked multiple times corresponding with the spread of 
new variants of the virus. On the other hand, reactions to the BLM protests were related to a larger but much 
briefer surge in topic-related discussions, with major psychological disruptions peaking one week after the 
killing of Floyd. Responses to the Supreme Court’s Roe v. Wade decision were related to a surge in discussions 
that lasted for only a few weeks. The differences in effects across events may have been a function of the other two 

Fig. 3.  Rate of engagement on Race (black lines), COVID (green line), and Reproductive Rights topics (pink 
line) within Reddit city subreddits (dashed lines) and News Headlines (solid lines) from January 2019 to April 
2023. The y-axis denotes the percentage of posts that pertain to either Race, COVID, or Reproductive rights. 
Key events are annotated with vertical dashed lines in the event’s respective color. COVID surges refer to large 
increases in infections, hospitalizations, and deaths and are denoted by green vertical bars. The shaded areas 
are 95% CIs for each datapoint. The confidence intervals are narrow, which makes the error bands hard to see, 
especially in (b).
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upheavals occurring against the backdrop of the pandemic. Taken together, our work contributes to the growing 
body of research that explores the psychological effects of social upheavals on society, while also shedding light 
on how these effects may vary depending on the nature and context of each upheaval.

The different ways people communicate about social upheavals suggest each one has its own psychological 
fingerprint. Through analyzing the words people use around each upheaval, with validated Natural Language 
Processing techniques grounded in psychological theory49, we can infer the probable actions (e.g., sequestering 
or protesting) and emotional states (e.g., anger or anxiety) of the affected populations. The COVID-19 pandemic, 
for instance, was related to a notable increase in both collective-focused and self-focused language following the 
lockdown. While the collective language increase underscored the shared nature of the experience, the rise 
in self-focused language reflects individual-level distress in response to possible challenges such as job loss, 
childcare difficulties, and social isolation. In contrast, the decrease in self-focused language following Black 
Lives Matter protests and the reversal of Roe v. Wade, capture a shift in attention towards collective action 
addressing systemic injustices. This difference in linguistic patterns across events highlights a crucial distinction: 
global health crises like the pandemic directly affect daily routines (e.g., school attendance, shopping, social 
gatherings), making them virtually impossible to ignore on a personal level. Conversely, social justice issues 
related to race and reproductive rights may have a less pronounced personal impact if they do not directly 
disrupt an individual’s daily patterns. These linguistic variations across different social upheavals provide 
valuable insights into the psychological processes underlying people’s responses to societal challenges and have 
the potential to offer researchers a deeper understanding of the complex interplay of these events.

Our analysis of anxiety and anger language revealed different emotional responses to disease outbreaks and 
social justice-related upheavals7. The COVID-19 pandemic’s onset was followed by a significant and persistent 
increase in anxiety, which suggests that the social sharing of emotions may have amplified the collective response 
to the pandemic50. These language patterns, when combined with the increase in self-focus language, suggest that 
while people experienced considerable worry during the pandemic, they struggled to direct their frustrations 
outwardly as they grappled with internal issues. When comparing events, the pandemic and social justice events 
activated different emotional processes, among those that can be captured through language use. For example, 
the BLM protests and Roe v. Wade reversal elicited a response characterized by increased collective-focus and 
anger language and reduced self-focus and anxiety-related terms. This shift in language reflects how individuals 
may have transcended personal concerns to engage in collective action addressing systemic social inequities, 
such as protesting. The contrasting emotional responses to health crises and social justice events again highlight 
the complex interplay between collective and individual emotional processing during times of societal upheaval, 
revealing how different types of crises can shape public sentiment and behavior in unique ways32.

When an upheaval unfolds, changes in people’s attentional processes become evident as discussions related to 
the event increase on social media platforms and news sites provide more information about it34. The observed 
patterns of attention shifts align with established research on collective upheavals, which suggests that event-
related discussions typically intensify during the occurrence and gradually decline thereafter5,8. For example, 
while the public maintained a persistent focus on the pandemic due to recurrent surges and novel variants, 
George Floyd’s killing precipitated a significant shift in discourse, with race-related conversations temporarily 
eclipsing COVID-19 discussions. A similar pattern emerged with the overturning of Roe v. Wade in June 2022: 
discussions about COVID decreased as attention shifted toward this ruling. Despite its continued presence in 
daily life, each sequential upheaval seemed to draw focus away from COVID-related topics51. Furthermore, 
our findings extend the field’s understanding of how discussions of upheavals interact. Notably, following the 
Roe v. Wade decision, discussions on reproductive rights increased alongside race topics rather than replacing 
them. This simultaneous rise may reflect concerns about the ruling’s disproportionate impact on marginalized 
communities, leading to concurrent discussions relevant to both issues52. This phenomenon highlights the 
public’s capacity to process and connect social issues simultaneously, rather than treating them as mutually 
exclusive concerns.

Despite the current work’s strengths, including the use of valid language analysis techniques coupled with 
large-scale social media data, this study is not without limitations. First, as is common with social media studies 
our design was correlational and therefore we are unable to infer causality unlike experiments conducted in a 
controlled laboratory setting20. Furthermore, the exclusion of users not active in both periods introduces potential 
bias, as individuals may have started or ceased activity due to the upheavals being studied. This limitation may 
affect the representativeness of the sample. When considering our findings, it’s also important to acknowledge 
the limitations of using social media text data as an indirect measure of psychological processes. For example, 
expressions of emotion words may not always distinguish between genuine feelings and mere discussions about 
emotions. However, when studying collective upheavals in large populations, discussions about others’ emotions 
and social expectations are integral to the phenomenon under investigation. These expressions may even provide 
insights about individuals who are not active on the platform53,54. While social media analyses should not be 
seen as a replacement for surveys, they offer a valuable complementary approach to investigating collective 
emotions and when combined with other research methods, contribute to a more comprehensive understanding 
of psychological dynamics of social upheavals at scale.

While LIWC allows for in-depth exploration of psychological states like other bag-of-words methods (e.g20,55, 
it does not consider the context in which words are used. Understanding contextual qualities of language use, at 
times, can be informative for the study of topic discussion. Methods utilizing Large language models (LLM) like 
Google’s Bidirectional Encoder Representations from Transformers56 or Generative Pre-trained Transformers 
(e.g., The LLM that powers the chatbot ChatGPT)57 can provide accurate insights for context-specific use of 
natural language 58. However, these methods are not without their own limitations. LLMs can be computationally 
and financially expensive20,59. They can also produce ambiguous results relative to bag-of-words methods and 
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(in the case of ChatGPT) are based on models so complex as to be uninterpretable and, in many cases, not open 
source60.

While our findings provide valuable, novel insights regarding the psychological effects of three distinct 
upheavals, several future avenues may be useful. One direction is to corroborate insights from social media data 
with self-report data, which could allow for additional resolution regarding the study of afflicted psychological 
processes. Additionally, there are distinct individual differences in language use61. A rich body of literature 
suggests that intrapersonal qualities like psychological states62, values63), demographics64), and motivations65 
may provide additional insights into exploring individual-level differences in language use during upheavals and 
‘for whom?’ are these changes most pronounced. This is especially interesting given that the overturning of Roe 
v. Wade and BLM revolved around social injustices of marginalized groups and may not elicit strong observed 
effects in individuals who are not directly affected.

Using language analysis tools, social scientists can identify how people naturally talk about collective 
upheavals in the days and weeks surrounding the event, as well as track the psychological effects of overlapping 
upheavals. Our study contributes to a growing body of literature that has begun to explore the longer-term 
coping patterns around sequential and overlapping events. Overall, our research underscores the importance 
of using natural language data to study the impact of large-scale sequential upheavals on society, as well as how 
different types of upheavals may touch the lives of groups and cultures in very different ways.

Data availability
Data and Code Availability: All the Reddit datasets used in this study were previously publicly available. (Ac-
cessed: 2023-05-01).The processed datasets used in this study and the associated code can be found at thefollow-
ing link: https://osf.​io/u785x/?vi​ew_only=829a​6dcd6d3e439​686dba59e68573dcc.
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