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Persistence of Misinformation and Hate Speech Over the Years: the Manchester
Arena Bombing

Abstract. In the aftermath of the 2017 Manchester Arena bombing, the ensuing
debate in the press and on social media underscored terrorism's potential to
intensify divisions. This study delves into the social media and press dynamics
of rumors following the attack, and into the subsequent discourse on migration
policies. We collected a dataset consisting of 3,184 press articles and 89,148
tweets about the Manchester Arena bombing. This research aims to identify
prevalent rumors, explore the short- and long-term impacts on user engagement,
analyze the sentiment in tweets related to each rumor, and examine perceptions
of terrorism threats and migration policies among both the press and X
(previously Twitter) users. The study found that X acted as an echo chamber for
misinformation, amplifying specific rumors related to the attack, while the press
exhibited fact-checking practices and provided nuanced perspectives. Notably,
one rumor suggesting the attacker was a refugee gained traction over the years,
reflecting an increase in anti-immigrant sentiments. Emotional responses on X
ranged from neutral to heightened distress and anger, highlighting the significant
impact of social media narratives on public sentiment. The research underscores
the polarization of views on social media, influenced by the condensed format of
tweets and the rapid production cycle, with X users expressing predominantly
very negative attitudes toward immigration. This study emphasizes the critical
role of the media in dispelling misinformation and fostering nuanced public
understanding in complex sociopolitical contexts.

Keywords: Misinformation, Manchester Arena bombing, NLP, Hate speech,
Press, Social media

1 Introduction

Tragic occurrences, such as the Manchester Arena attack perpetrated on May 22, 2017,
by Salman Abedi, who was born in Manchester to Libyan parents, have ignited
discussions regarding the influence of immigration on host communities. The nature of
the attack, notably its deliberate targeting of young concertgoers, prompts inquiries into
the intersection of cultural diversity, security considerations, and the challenges of
social integration. Simultaneously, the broader pattern of terrorism and its potential to
intensify divisions, especially during politically sensitive times, have come under
scrutiny. Indeed, law enforcement reported that the month following the bombing saw
a more than sixfold increase in recorded violent incidents targeting the Muslim
community in Greater Manchester, compared to the corresponding period in the
previous year [1].

The 2017 Manchester Arena attack occurred a year after the Brexit vote on June 23,
2016, during the turbulent implementation process, which caused the general election
on June 8, 2017 [2]. A recent analysis by Benson et al. [3] indicates that Brexit has set
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in motion a multifaceted reorganization of borders, evoking restrictive politics and
migration strategies reminiscent of the British decolonization era. This parallels Didier
Fassin's earlier emphasis [4] on the importance of regulating immigration in
contemporary societies, where heightened limitations on people's movement have
prompted a restructuring of how borders are managed and how immigrants are treated.

The selection of language and communicative tactics can notably impact how society
comprehends and executes migration policies, thus shaping the interactions of both
migrants and host communities. Benson et al. [3] emphasize the profound influence of
labels and categorizations on the legal and ethical obligations of host nations. This
notion of categorization and labeling is also a central point of discussion within a
collective geopolitical analysis conducted by nine scholars [5]. Their critical evaluation
of the ‘migration crisis’ in Europe revolves around the evolving definitions of
‘migrant’, ‘refugee’, and ‘citizen’, contextualized within historical narratives and their
consequential effects on societal structures and power dynamics. In the contemporary
discourse on refugees and migrants, Jgrgen Carling [6] draws attention to the increasing
prevalence of the term ‘refugees and migrants’. Carling stresses the necessity of precise
and inclusive language for more accurate analysis, policymaking, and safeguarding,
proposing alternatives such as ‘refugees and other migrants’ or ‘migrants, including
refugees’, to accurately capture the diversity within migratory populations. Elaine
Burroughs’ examination [7] of ‘illegal immigration’ in Irish society underscores the
critical role of media representation in shaping public perceptions. Burroughs elucidates
the entwined themes of control, governmentality, and national identity in the Irish
newsprint media depiction of ‘illegal immigrants’, revealing how such narratives
reinforce a dichotomy between ‘us’ and ‘them’ while perpetuating discriminatory
practices and unequal treatment within Irish society.

Embedded within these narratives is a subtle yet prevalent concern about the fear of
immigrants entering the country, revealing the intricate relationship between language,
authority, and the shaping of national identity within today debates on migration.
Misconceptions and oversimplifications often reinforce this fear, as highlighted by Hein
de Haas [8]. Edgar Morin [9] critiques the nationalist discourse on immigration,
warning against the dangers of perpetuating historical myths and misconceptions.
Drawing on a global historical context, Morin cites various instances of ethnic cleansing
and forced expulsions, emphasizing the need to steer clear of nationalistic narratives.
In his analysis, Morin references Claude Lévi-Strauss’s [10] concept of the ‘tolerance
threshold’, indicating that the challenges confronting France are intricately woven into
cultural attitudes and societal and psychological dynamics, transcending mere
demographic and economic factors. Morin identifies a troubling trend of increasing
intolerance toward cultural diversity, as evidenced by the rejection of cultural markers
and discriminatory behaviors directed at specific ethnic groups. This transformation,
according to Morin, signals a worrying path of intolerance in present-day France,
urging comprehensive social justice initiatives, echoing the vision shared by Fassin
[11]. Fassin underscores the intricately intertwined nature of racial discrimination with
broader social and economic disparities, impacting not only immigrants but also
French-born citizens of foreign ancestry. Fassin urges a focus on social justice to
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address the root causes, preventing the reduction of racial discrimination to a mere legal
issue that exclusively focuses on the effects.

During politically sensitive times marked by border reorganization and terrorism
threats, such as the Brexit implementation period that followed the 2016 vote, the media
assumes a critical role in either fostering inclusiveness or reinforcing divisions. As we
have seen above, language and narratives can impact how society comprehends and
executes migration policies, thus shaping the interactions of migrants and host
communities [3], [5], [6], [7]. The interconnected dynamics between political
narratives, media representation, and social perceptions serve as pivotal elements that
can either foster a path of tolerance and social justice or perpetuate discrimination and
intensify disparities.

The Manchester Arena attack triggered extensive and enduring discussions across
the press and social media platforms. These discussions covered various topics,
frequently involving misinformation and referring to the perceived association between
immigration and terrorism. Analyzing the discourse that ensues after such an event can
offer valuable insights into the societal perception of risks [12]. This study examines
the dynamics of rumors surrounding the Manchester Arena attack, coupled with the
ensuing discourse on migration policies. This study discerns the dynamics at play
within both social media and traditional newspaper platforms. Indeed, as we will
discuss in the next section, none of the existing studies on the Manchester Arena attack
have considered both the short- and long-term impacts of misinformation surrounding
the event, particularly its connection to public perceptions of the migration issue. First,
we examine the dynamics of the rumor on social media and in the press during and after
the event. Furthermore, the research delves into the identification of the most prevalent
rumors and explores both short- and long-term impacts on terms of user engagement
on social media. Additionally, we analyzed the sentiment of the tweets regarding each
rumor to understand the public sentiment for each rumor. Finally, we examine how the
press and X (previously Twitter) users perceive the threat of terrorism and migration
policies.

2 Background

2.1 Role of traditional media and social media during the Manchester attack
and in the aftermath

In the aftermath of the tragic Manchester Arena bombing, a series of studies have
examined the functions undertaken by traditional and digital media, uncovering specific
patterns of communication during the crisis and its subsequent aftermath.

Berubé et al. [13] analyzed the topics dominating X conversations, focusing on
resilience, requests for help, and information dissemination, thereby exploring a more
action-oriented discourse. Conversely, Staton’s analysis [14] of communication
strategies following the Manchester Arena bombing identified a variety of tones used
by traditional and social media, highlighting that traditional media maintained a
predominantly neutral tone, while social media exhibited a blend of empathetic and less
empathetic responses. The author underscores the significance of understanding the
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diverse communication dynamics between traditional and social media platforms, as
well as the need to tailor strategies to suit the nuances of each, particularly in the
aftermath of traumatic events.

Accordingly, Zhao and Zhan’s study [15] revealed the pivotal role of emotional
appeals and strategically chosen visuals in enhancing user engagement during disasters.
Emotional appeals, human-interest frames, and text-image pairing increased the
number of likes on tweets related to the 2017 terrorist bombing. Their study also
highlighted the significance of maintaining a formal communication approach,
outlining a consistent conclusion with the observations made in both Alyson Staton’s
[14] and Berubé et al.’s [13] research.

Furthermore, Yosipof et al. [16] explored the sustained public engagement with the
Wikipedia page related to the Manchester Arena bombing, indicating a persistent
interest even years after the event. It highlights how people tend to return to the page,
possibly influenced by media coverage and the sharing of information. The research
highlights that this sustained interest could serve as a valuable lever to improve public
understanding of terrorism risks and enhance communication strategies. This highlights
the enduring influence of media coverage and the significance of continued public
engagement in comprehending the intricacies of terrorism risks. Collectively, these
studies emphasize the critical role of effective communication strategies and public
engagement in fostering a comprehensive understanding of the impacts of terrorist
incidents and in advancing counterterrorism efforts.

2.2 Hate speech on social media in the aftermath of the attack

In addition to the complexities of media responses to the Manchester Arena bombing,
itis crucial to consider and counteract the dissemination of harmful and divisive content
on social media platforms following such tragic events, especially considering the
potential increase in hate speech that can further intensify the impact of the incident.
The research conducted by Downing and Dron [17] aligns with the findings of
Khanum and Khan [18], underlining the pervasive influence of social media in shaping
perceptions of security and religious groups. Specifically, Downing and Dron’s
examination of ‘security influencers’ resonates with Khanum and Khan’s [18]
discovery of a prevalent trend of digital Islamophobia on X in the aftermath of the
attack. Both studies emphasize the impact of ordinary individuals in steering
discussions and propagating certain narratives, as demonstrated by the classification of
‘security broadcasters’ and ‘security engagers’ in Downing and Dron’s research and the
amplification of Islamophobic remarks through retweeting in Khanum and Khan's study
[18]. Furthermore, the theme of Islam and Muslims being portrayed as inherently
violent, as observed by Downing and Dron, finds resonance in Khanum’s and Khan’s
documentation of the frequent articulation of negative sentiments and prejudiced
language targeting the Muslim community. The research conducted by Saique, K. et al.
[19] highlights distinct surges in online hostility within 24 to 48 hours post a ‘trigger’
event, such as the Manchester Arena bombing, which subsequently manifests offline
between 48 and 72 hours. The heightened intensity of hate responses is influenced by
an emotional connection to the ‘trigger’ event, leading to a surge in hate incidents,
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notably in locations associated with the attack. This was evidenced in the week
following the Manchester Arena attack, marked by a 700% increase in ‘street
incidents’, reflecting increased public empathy for the victims. These findings highlight
an interplay between the propagation of hate speech and the broader societal discourse
surrounding Islam and security.

2.3 Misinformation and malinformation about the Manchester Arena attack
and its impact

Besides the hostile expressions observed on social media in the wake of the Manchester
Arena attack, the literature highlights another significant issue, indicating not only the
widespread use of hateful speech but also the dissemination of malinformation, which
involves the deliberate sharing of genuine information with harmful intentions, and
misinformation, referring to false or misleading information, regardless of the intention
to mislead. In general, social media platforms, particularly X, create an optimal
environment and fertile ground for rapidly generating and spreading misinformation
[20], [21].

Innes et al. [22] explored how digital platforms can profoundly influence public
responses to terrorist attacks by shaping public understanding through the propagation
of ‘soft facts’. These ‘soft facts’ include rumors, conspiracy theories, and false news,
which the study categorizes into three techniques of digital influence. The first
technique, spoofing, involves misrepresenting sources and information validity through
deception, while the second technique, truthing, encompasses the presentation of
factual information or hidden truths, including conspiracy theories, to sway the
audience. The third technique, social proofing, employs social media feedback
mechanisms to create an illusion of social support and influence user behavior. The
authors highlight the need for evidence-based interventions to counteract such
strategies.

In a related study, Innes [23] explored the crafting and dissemination of misleading
information, illustrating how it permeates various forms of media and shapes societal
perception. The impact of misinformation extends beyond the geopolitical strategies of
hostile states: the author highlights the role of various actors and media in the
manipulation of public perception during critical events. This emphasizes the
susceptibility of individuals to external influences in times of uncertainty, underlining
the importance of addressing the pervasive nature of misinformation to maintain an
informed and cohesive society.

Reed and Ingram [24] further underscore the harmful effects of false narratives and
conspiracy theories, which, in the aftermath of terrorist incidents, intensify chaos and
societal divisions. The involvement of foreign agents in manipulating social media, as
evidenced by Russia-linked accounts after the 2017 attacks in the United Kingdom,
necessitates a strategic response from authorities. Effective management of post-attack
narratives, as demonstrated by the United Kingdom Metropolitan Police’s 14-day
action plan after the Westminster Bridge attack, highlights the crucial role of timely and
accurate communication in curbing misinformation and preventing its exploitation for
divisive purposes.
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In the aftermath of the Manchester Arena attack, press articles about fact checking
[25], [26] highlighted the proliferation of six rumors, emphasizing the repercussions of
their circulation. The six signaled rumors are as follows: [i] Law enforcement was
previously tracking the attacker; [ii] Children were sheltered in the hotel area; [iii] The
attacker was a Libyan refugee and the travel ban would have prevented him from
entering the United Kingdom; [iv] A gunman was active at the local Oldham Hospital;
[v] Hoaxes about missing children; [vi] Allegations against Ariana Grande. It is
noteworthy that the misrepresentation of events at the Oldham Hospital and
misinterpretations of social media posts about unaccompanied children seeking refuge
in hotels instigated confusion and panic. This necessitates a responsible approach from
the media to ensure accurate reporting and prevent further exacerbation of the turmoil
in the wake of tragic events. Overall, the press journal pieces recall the importance of
fact checking during critical times to prevent the spread of false stories that can cause
confusion and distress.

Multiple definitions exist in the literature to describe different types of information
disorders. According to Lazer et al. [27], fake news is “fabricated information that
mimics news media content in form but not in organizational process or intent. [Fake
news] overlap with other information disorders, such as misinformation (false or
misleading information) and disinformation (false information that is purposely spread
to deceive people)”. Ireton and Posetti [28] propose using ‘misinformation’ and
‘disinformation’ to describe information disorders, cautioning against the use of ‘fake
news’ because it has been “politicized and deployed as a weapon against the news
industry, as a way of undermining reporting that people in power do not like”. DiFonzo
and Bordia [29] define rumors as “unverified and instrumentally relevant information
statements in circulation that arise in the context of ambiguity, danger or potential
threat, and that function to help people make sense and manage risk”. In this study, we
refer to ‘misinformation” and ‘rumors’ as these are broad concepts that are frequently
used as general terms in the scientific literature to include different information
disorders, such as disinformation and hoaxes. We also use the term ‘conspiracy theory’
to indicate “a subset of false narratives in which the ultimate cause of an event is
believed to be due to a malevolent plot by multiple actors working together” [30].
Lastly, we refer to ‘malinformation’ as factual information used with the intention of
causing harm, whether by disclosing private information to the public or exploiting
individuals® affiliations, such as their religious beliefs, against them [28].

As we have seen above, a series of studies have examined the functions undertaken
by traditional and digital media during the Manchester Arena bombing and in the
following weeks [13], [14], [15], [16]. Several studies highlight an interplay between
the propagation of hate speech after the Manchester Arena attack and the broader
societal discourse surrounding Islam, security, and fear of terrorism [17], [18], [19].
The discourses observed on social media in the wake of the Manchester Arena attack
highlight the dissemination of malinformation and misinformation [22], [23], [24]. In
the aftermath of the attack, press articles about fact checking highlighted the
proliferation of six rumors, and emphasized the repercussions of their circulation [25],
[26].
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The review of the studies presented in this section reveals that recent research on the
Manchester Arena attack has not yet examined two aspects: the impact of
misinformation from the short term to the long term and its influence on public
perceptions of the migration issue. This study investigates the interplay between rumors
surrounding the Manchester Arena attack and the debate about migration policies. Its
objective is to understand the dynamics within social media and traditional media.
Initially, we explore how rumors unfolded on social media and in the press during and
after the event over the years. Moreover, this study identifies prevalent rumors and
investigates their short- and long-term effects on user engagement on social media. In
addition, we analyze the sentiment of tweets related to each rumor to gauge public
sentiment. Finally, we conduct a qualitative analysis to explore how the press and users
from X (formerly Twitter) perceive the threat of terrorism and migration policies.

3 Methodology
3.1 Data for the analysis

3.1.1 Press publications

We assembled a dataset comprising press publications in English published between
May 22, 2017, and March 16, 2023, and sourced from Europresse’s repository of 439
worldwide media [31]. The search criteria corresponded to the following key terms and
were applied only to the article titles: “Ariana AND Manchester”, “Manchester AND
attack”, “Manchester AND bomb” and “Manchester AND blast”. This keyword search
enabled us to extract 3,184 press articles. This collection of diverse press sources serves
as a resource for the analysis of the press coverage of the Manchester Arena attack and
offers a comprehensive chronological record of news highlights and opinions.

3.1.2 Tweets

We also collected a dataset of 89,148 tweets posted between May 22, 2017 and March
16, 2023. The extraction of data was performed using X’s academic research API,
which enables access to the full archive of X [32]. The dataset includes all tweets in
English that contain the term “Manchester” along with one or more of the terms
“Ariana”, “attack”, “bomb”, and “terror”, and excludes retweets. By excluding retweets
during the initial data collection phase, we can differentiate between original
contributions and sharing actions. This approach offers a clearer insight into how
information spreads on social media platforms and allows us to better understand the
characteristics and sentiments of original content. Each tweet in the dataset is
accompanied by relevant metadata, such as the date it was posted and the total number
of retweets, likes, and replies against that tweet [1]. By assessing the aggregated number
of retweets, likes, and replies in the second stage of the analysis, we can explore the
amplification and dissemination of content across the platform. The search criteria
provide a relatively wide range of tweets discussing the Manchester Arena attack. This
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comprehensive dataset offers insights into the social media discourse surrounding terror
attacks within a defined temporal framework.

3.2 Methods of analysis

The analysis consists of five stages: 1. Temporal dynamics over time of tweets and
press; 2. Extraction of a dataset of rumors from press and tweets; 3. Rumors’ user
engagement; 4. Sentiment analysis; 5. Qualitative analysis of opinions regarding
terrorism threats and migration policy.

3.2.1 Temporal distribution and peak activity: comparison between tweets
and press publications

We conducted a comparison between the daily publication rates in the traditional
press and X to uncover potential correlations in their occurrence. We focused on

articles and tweets published since 2018 to identify small variations after the first
major peak that occurred during the first months after the attack.

3.2.2 Extraction of rumors on X and in the press

As anext step in our study, we sourced rumors from our two datasets comprising tweets
and press articles. Initially, we identified the six rumors [i-vi] acknowledged by the
press in fact-checking articles published after the Manchester Arena attack [25], [26].
We selected search key terms corresponding to each rumor, as described in Table 1,
and extracted tweets and press articles that included such key terms. We conducted a
manual check of the extracted tweets and press articles to ensure that they indeed
referred to the identified rumors. Additionally, this manual check of tweets revealed a
distinct type of rumor associated with conspiracy theories about a staged attack, which
had not been addressed by fact checking articles. We included this rumor in our study.

The rumors concerning [v] Fake victims and [vi] Allegations against Ariana Grande,
to which fact checking articles referred, were not found. While it is possible that these
were removed from X, we cannot verify whether preexisting tweets about the
Manchester Arena attack were canceled after their initial publication. Hence, in this
research, we investigated five rumors, namely: [a] The attacker was a Libyan refugee
and a travel ban would have prevented him from entering the United Kingdom; [b]
Children sheltered in the hotel area; [c] Conspiracy theories; [d] Law enforcement was
previously tracking the attacker; [e] Gunman active at the local Oldham Hospital.
Table 1 provides an overview of five rumors associated with the Manchester Arena
attack, along with the corresponding search key terms employed for extracting press
articles and tweets related to each rumor. A key term search was applied to the full text
of the articles.

Table 1. A table presenting five rumors related to the Manchester Arena attack and
the corresponding search key terms used to extract press articles and tweets. The key
term search was applied to the full text of the articles.
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[a] The attacker was a
Libyan refugee, and the
travel ban would have
prevented him from
entering the United
Kingdom.

travel ban OR refugee* OR asylum OR
*migr*

[b] Children sheltered in
the hotel area

kids OR children
AND hotel OR Holiday Inn

[c] Conspiracy theories

fake OR staged OR act* OR lie OR
hoax

[d] Law enforcement was
previously tracking the
attacker

Abedi OR attacker OR bomber

AND police OR officials

AND known OR knew OR watch list
OR monitor* OR track*

[e] Gunman active at the
local Oldham Hospital

gun*
AND Oldham Hospital

From the tweet dataset, we extracted 467 tweets, encompassing various rumors
related to the Manchester Arena attack. Among these rumors, 36 tweets asserted that
[b] Children were sheltered in the hotel area, while 351 tweets speculated that [a] The
bomber was a refugee. Additionally, 11 tweets stated that [d] Law enforcement had
prior knowledge of the attacker. This information was uncertain until the publication
of the 3rd Manchester Inquiry report [33], which highlighted a missed opportunity by
MI5 to prevent the Manchester Arena bombing. There were also 37 tweets focusing on
[c] Conspiracy theories and 32 tweets discussing [e] A gunman allegedly in Oldham
Hospital.

Furthermore, we identified 46 articles, each covering one of the aforementioned
rumors. These articles included eight reporting on the claim of [b] Children sheltered
in the hotel area, 22 discussing the speculation that the [a] Bomber was a refugee, and
16 detailing the assertion that [d] Law enforcement had prior knowledge of the attacker.

3.2.3 User engagement: tweeting, liking, and retweeting volume. A
comparison among rumors

User engagement on X is commonly evaluated through quantifiable metrics such as
retweets, likes, quotes, and replies [34]. Among these, likes and retweets are the most
prevalent metrics used to gauge the reception of scholarly tweets with scientific content,
whereas quotes and replies are relatively less commonly employed for this purpose.
Papakyriakopoulos and Goodman [35] delved into the influence of X labels on the
dissemination of misinformation and user engagement, examining metrics like likes,
retweets, quotes, and replies. Segev [36] explored the correlation between the
expression of emotions and the use of personal pronouns on X, finding a noteworthy
distinction between retweeting and replying to tweets. Indratmo et al. [37] investigated
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the impact of different content types on user engagement by analyzing the discrepancy
in likes and retweets between text-only and multimedia tweets.

Likes, retweets, quotes, and replies serve as key indicators of a tweet’s resonance
with its audience. Higher counts of likes and retweets signal the content’s significance,
ability to captivate interest, and relevance to a diverse audience. Tweets that amass a
substantial number of likes and retweets typically achieve a broader reach, attracting
attention from a larger audience, and gaining visibility through retweet amplification.
The volume of retweets a tweet accumulates acts as a valuable measure of its virality,
indicating that the content has captured the interest of a wide and expanding audience.

In the first step of our analysis, we compared the cumulative number of tweets, total
number of retweets, likes, and replies against those tweets for the five selected rumors.
This initial step provided a comprehensive overview of the engagement levels and
dissemination patterns linked to each rumor selected from our dataset.

As a second step in our analysis, we explored the hourly occurrence of tweets and
their retweets, likes, and replies for the five chosen rumors during the initial two days
following the Manchester Arena attack. This investigation discerned the immediate
patterns of engagement and interaction on X in the aftermath of a terrorist event.

In the third step, we extended our scrutiny to the monthly frequency of tweets and
their retweets, likes, and replies concerning the five identified rumors over a
comprehensive span of six years post-attack until March 2023. This longitudinal
examination sought to uncover the evolving trends and dynamics of user interactions
on X in the longer aftermath of such an incident.

3.2.4  Sentiment Analysis

We used VADER, a Valence Aware Dictionary, and sEntiment Reasoner to measure
the sentiment index of the tweets. The sentiment score for each tweet is between 1 for
the most negative sentiment and +1 for the most positive sentiment [38].

The VADER sentiment analysis model proves valuable for comprehending textual
undertones, particularly in the context of informal discourse such as tweets. Unlike
conventional sentiment analysis models that concentrate primarily on words and their
respective polarities, VADER considers the context of words within a sentence,
encompassing the influence of punctuation and capitalization. This refined
methodology can capture the subtleties of language commonly encountered in casual
online communication. Sentiment analysis aids not only in identifying the overall
sentiment of the content but also gauging the level of emotional intensity associated
with it.

3.2.5 Qualitative analysis of papers and tweets about migration policy in the
aftermath of the terrorist attack

The media debate regarding the Manchester Arena bombing can be further investigated
through a qualitative analysis of tweets and press articles in English presenting opinions
on the migration policy. While the first four analysis steps primarily focus on
quantitative metrics such as temporal dynamics, user engagement, and sentiment

10
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analysis, qualitative analysis provides a contextual understanding of the data. It offers
insights into the underlying reasons and motivations behind the patterns observed in the
quantitative analyses. Furthermore, the qualitative analysis enables a comparison
between the viewpoints expressed on X and those presented in traditional newspapers.
This comparative analysis sheds light on potential differences or similarities in the
portrayal of these issues across different media platforms, enhancing our understanding
of media dynamics and public discourse.

We used the key term “*migr*” to extract texts discussing the debate on migrants
and the United Kingdom’s migration policy in the aftermath of the attack from our
dataset, which includes 3,184 press articles and 89,148 tweets.

We extracted 204 press articles, but only 34 stated opinions on the migration policy.
The largest proportion of the sample includes purely factual and neutral information.

We extracted 203 tweets that included two types of tweets: 170 tweets stating an
opinion on migration and 33 tweets providing factual information.

Two experts in the field evaluated 34 press articles and 170 tweets expressing an
opinion according to two variables:

X. s immigration considered a risk or a resource?

Y. The solution to terrorism is to improve border control or the integration of
ethnic minorities.

For each variable, the two experts rated each article and tweet on a scale of 1 to 10. In
the evaluation of variable X, 1 corresponds to a strong belief that immigration is a major
risk and 10 corresponds to a strong belief that immigration is an important resource. In
the evaluation of variable Y, 1 corresponds to a strong belief that the main solution to
terrorism is improving border control and 10 corresponds to a strong belief that the
main solution to terrorism is improving the integration of ethnic minorities.

For instance, regarding variable X, the first expert rated 9 and the second expert rated
8 an article by States News Services [39], stating that “The Ahmadiyya Muslim
Association encouraged its members to donate blood. And taxi drivers, many whom
immigrated from the Middle East and Africa, took passengers to hospitals, hotels, and
other locations without collecting fares.”

Regarding variable Y, the first expert rated 9 and the second expert rated 8 an article
from the Financial Times [40] including the following statements: “The state should be
much tougher about dictating liberal values, particularly female equality, she said.”;
and “Ethnically mixed areas of Manchester are some of the poorest in the country and
people there find it hard to move even if they want to”’[36].

Another example is the following tweet that was rated 1 regarding variable X and 1
regarding variable Y by both experts: “Children blown up by a bomb made and
detonated by a migrant “rescued” from the channel. Hundreds more left with life-
changing injuries. Manchester Arena. Never forget. Never forgive. Their blood on your
hands”.

We have displayed the results in a diagram that identifies four quarters describing
the debate on migration policy: 1. Moderate opinions perceive immigration as a risk to
security, with integration considered the solution to combat terrorism; 2. Humanist
opinions perceive immigration as a resource for society and integration as the solution

11
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to terrorism; 3. Conservative opinions perceive immigration as a risk to security, with
border control as the solution to terrorism; 4. Pragmatic opinions perceive immigration
as a resource for society and consider border control to be the solution to terrorism.
These four labels provide a comprehensive lens for analyzing political inclinations,
facilitating a deeper understanding of leanings that extend beyond the spectrum of
agreeing or not with a nationalist discourse and the fear of immigrants [4], [7], [8]. This
prism enables a more nuanced assessment of political stances.

The ratings of the experts, on a scale of 1 to 10, are used to determine the quarter to
which each tweet and press release belongs. Therefore, we calculated Cohen’s kappa
coefficient based on the four quarters, representing the level of agreement between the
two experts, to be K = 0.75%

4 Results and Discussion

4.1 Temporal distribution and peaks of activity: comparison between tweets
and press articles on the Manchester Arena attack

The Manchester Arena bombing generated enduring interest on X and in the press,
which continued for years after the event. The daily incidence of publications in the
press and on X highlighted some correlations between press news and X patterns.
Figure 1 depicts the daily number of tweets published on the Manchester Arena
attack from January 2018 to March 2023. Notable peaks are denoted by red dots and
labeled, indicating intensified X activity. The most significant peak, which is
intentionally not drawn in the timeline, was observed on May 23, 2017, the day after
the attack, with 28,136 tweets. The peak of March 27, 2018, with 623 tweets, is related
to the Kerslake Report [41] in response to the Manchester Arena attack (Figure 1,
Kerslake). Released in March 2018, the Kerslake Report brought attention to the
chaotic emergency response to the Manchester terror attack. Yearly peaks were
observed on May 22 on the anniversary of the terror attack (Figure 1, Anniversary). An
interesting insight is the continuously decreasing number of tweets on anniversaries
over the years, which decreased from 2,531 tweets in 2018 to 1,145 tweets in 2019, 786
in 2020, and only 629 in 2022. The peak on August 20, 2020, is likely related to the
sentencing of the bomber’s brother [42] (Figure 1, Sentencing). The peak of November
3, 2022, may be related to the 2" Manchester Arena Inquiry report, which addressed
failures in emergency response and was published on November 3, 2022 [37] (Figure
1, Fatal Errors). The peak of March 2, 2023, is related to the 3@ Manchester Arena
Inquiry report [33] claiming that MI5, the United Kingdom’s intelligence agency,
missed an opportunity to prevent the Manchester Arena bombing (Figure 1, MI5).

L Cohen's kappa coefficient (k) is a statistical measure employed to assess inter-rater and intra-rater
reliability, particularly for qualitative (categorical) items. The kappa value ranges from less than 0
(negative) to 1. A kappa score of 0 indicates random agreement among raters, whereas a score of 1 signifies
complete agreement. Consequently, a score below 0 suggests less agreement than would be expected by
random chance.
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Figure 1. Daily tweet frequency between January 2018 and March 2023.

Figure 2 illustrates the daily number of press articles related to the Manchester Arena
attack from January 2018 to March 2023. Prominent peaks, signaling heightened press
activity, are marked by red dots and labeled. Notably, the graph excludes the most
significant peak on May 23, 2017, the day after the attack, where 680 press articles were
recorded. Over the specified timeline, various events triggered peaks in the number of
daily press articles related to the Manchester Arena attack. Two peaks occurred on the
anniversaries of the attack, specifically on May 22, 2018, and May 22, 2022, with 31
and 12 articles, respectively (Figure 2, Anniversary). A substantial peak in coverage
occurred on November 3 and November 4, 2022, with 90 and 18 articles (Figure 2,
Fatal Errors). This surge followed the release of the 2™ Manchester Arena Inquiry
report [43][41][40]. Toward the end of the year, on December 28 and December 29,
2022, (aand b, Figure 2) there were 27 and 24 articles, respectively, reporting on Ariana
Grande’s Christmas gifts to children in Manchester [44]. The beginning of March 2023
witnessed a significant peak in coverage, with 150 articles published on March 2 and
60 articles published on March 3 (Figure 2, MI5), both focused on the 3rd Manchester
Arena Inquiry report [33].

MIS
5 Fatal Errors

4 Anniversa
i $

5 Anniversary

log(Articles)
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Figure 2. Logarithmic scale of daily press article frequency between January 2018 and
March 2023.

There is a discernible correlation between press coverage and X activity, particularly
in connection with specific events. Notable instances include the 1% anniversary of the
attack on May 22, 2018 (Anniversary in Figure 1 and Figure 2); the release of the 2"
Manchester Arena Inquiry report [43] on November 3, 2022 (Fatal Errors in Figure 1
and Figure 2); the 5™ anniversary of the attack on May 22, 2022 (Anniversary in Figure
1 and Figure 2); and the 3" Manchester Arena Inquiry report [33] from March 2 to
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March 5, 2023 (MI5 in Figure 1 and Figure 2). These events coincide with increased
attention and discussions across both press articles and X conversations.

According to these results, X appears as the press echo chamber. This is more evident
when a news item has international relevance because our sample includes worldwide
media, even though it is limited to English articles.

The first and fifth anniversaries of the Manchester Arena attack (Anniversary in
Figure 1 and Figure 2) held global significance as they represented crucial occasions
for contemplating the worldwide repercussions of terrorism, demonstrating unity, and
underscoring the significance of international collaboration in tackling security and
counterterrorism issues. These anniversaries acted as reminders of the necessity for a
collective stance against terrorism and the joint duty of nations across the globe to
safeguard their citizens’ safety.

The 2" and 3" Manchester Arena Inquiry reports [33], [43] (Fatal errors and MI5
in Figure 1 and Figure 2) had international exposure since analyzing the mistakes that
occurred before, during and after the attack in Manchester Arena provided valuable
lessons for other countries and cities to enhance their counterterrorism measures.
Effective counterterrorism efforts often depend on international cooperation and
coordination?. When intelligence agencies and law enforcement organizations fail to
share information efficiently, it can hinder efforts to prevent attacks, not only within
the United Kingdom but also in other countries facing similar threats.

4.2 Press news, tweeting, liking, and user engagement volume: comparison
among rumors

Figure 3 presents the normalized cumulative number of press articles, tweets, and
their retweets, likes, and replies against those tweets for each of the five rumors to
compare the impact of the different rumors regarding the Manchester Arena attack on
social media.

2 Before the Manchester Arena attack, the United Kingdom intelligence did not view Libyan Islamists in
Manchester as a significant threat. It was commonly believed that Libyan Islamists in Manchester were
primarily preoccupied with pursuing a national within their homeland, rather than posing a threat to the
United Kingdom. British intelligence agencies had a deep understanding of the community with whom they
had established relationships over time. MI5, the United Kingdom’s domestic intelligence agency, facilitated
the return of numerous Islamist individuals from Manchester to Libya. However, the attack prompted serious
questions about their assessment of this community and about Europe’s focus on young individuals returning
from Syria [49].
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Figure 3. Comparison of press and social engagement of the five rumors related to the
attack.

We can see that the rumor stating that [a] The attacker was a refugee had the most
significant impact, with 22 press articles, 351 tweets, 1,734 likes, and 547 retweets. It
is also noteworthy that the rumor concerning [b] Children sheltered in the hotel area
originated a limited number of press articles (8) and tweets (36), but garnered
exponential traction in terms of retweets (416) and likes (364). The high number of
likes and retweets implies the content’s importance, ability to capture interest, and
ongoing relevance for a diverse audience. This highlights that these two rumors
attracted a large viewership through retweets, leading to increased visibility and
influence. The viral spread of these rumors via retweets indicates their ability to
captivate an extensive and growing audience.

4.3 Hourly interactions related to different rumors on X from May 22 to May
25,2017

The next step of our analysis concerns the temporal distribution of rumors on X,
encompassing both the short-term dynamics observed during the initial two days
following the Manchester Arena attack and the long-term trends extending over six
years. By looking at the timeline of rumor propagation, we explore how rumors evolve
and persist in both immediate and extended contexts.

Table 2 presents the hourly frequency of tweets, likes, retweets, and replies against
those tweets related to different rumors in the immediate aftermath of the Manchester
Arena attack, spanning from May 22 at 22:00 (the attack occurred at 22:31) to May 25
at midnight.

Table 2. Hourly cumulative number of tweets, total number of likes, retweets, and
replies against those tweets related to different rumors in the immediate aftermath of
the Manchester Arena attack, spanning from May 22 at 22:00 to May 25 at midnight.

Rumor First Last Tweets | Likes Retweets | Replies
tweet tweet
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[a] The attacker May 22 | May 24 | 19 2 7 5

was a refugee 22:00 21:00

[b] Children May 22 | May 23 | 56 384 469 41
sheltered in hotels 23:00 23:00

[c] Conspiracy May 24 | May 24 | 1 9 1 1
theories 20:00 20:00

[d] Law May 23 | May 24 | 10 4 2 1
enforcement was 17:00 11:00

previously tracking
the attacker

[e] Gunman at May 22 | May 23 | 29 41 94 32
Oldham Hospital 22:00 02:00

All five rumors appeared on X during the first two days following the attack. The
rumors with the most prominent impact in the short term were the rumor about [e] The
gunman in Oldham Hospital (with a peak of 45 likes and 61 retweets in 1 hour), and
the rumor about [b] The children sheltered in hotels (with a peak of 251 tweets and 163
likes in 1 hour).

We found that two of the rumors, namely [e] The gunman in the Oldham Hospital
and [b] Children sheltered in hotels, appeared only during the first hours following the
attack. However, [a] The bomber was a refugee, [c] Conspiracy theories, and [d] Law
enforcement knew the attacker rumors were found throughout the investigated period
(until 2022 and 2023). Interactions regarding [e] The gunman in Oldham Hospital
rumor occurred only on May 23, 2017, between midnight and 02:00, with 29 tweets, 94
retweets, 123 likes, and 32 replies against those tweets. Interactions regarding [b]
Children sheltered in hotels began shortly after the attack and lasted for approximately
24 hours following the event with 56 tweets, 469 retweets, 384 likes, and 41 replies
against those tweets. One possible explanation for the quick dissolution of these rumors
may be that they were contingent on the immediate circumstances of the emergency
and easier to disprove [25], [26]. They probably ceased to circulate after the first few
days because they would not have aroused interest or had any impact.

The other three rumors, namely [c] Conspiracy theories, [d] Law enforcement knew
the attacker and, [a] The bomber was a refugee, had a very limited short-term impact
on X. For instance, discussions about [d] Law enforcement knew the attacker resulted
in 10 tweets, 2 retweets, 4 likes, and 1 reply between May 23, 2017, at 17:00 and May
24,2017, at 11:00. Similarly, [c] Conspiracy theories garnered attention with 1 tweet,
1 retweet, 9 likes, and 1 reply on May 24, 2017, at 20:00. Another rumor, claiming that
[a] The attacker was a Libyan refugee, sparked 19 tweets, 7 retweets, 2 likes, and 5
replies against those tweets between May 22, 2017, at 23:00 and May 24, 2017, at
21:00. In the initial days following the attack, it appears that the primary focus of the
debate was on gathering factual information about risks that needed to be averted and
the rescue of victims. Instead of delving into speculations regarding the responsibilities
behind the attack and its consequential impact, the emphasis was on concrete details
and immediate response efforts.
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The two predominant rumors in the short-term, namely [e] The gunman in the
Oldham Hospital and [b] Children sheltered in hotels, significantly influenced
emergency management due to their contribution to fostering disorder, confusion, and
uncertainty in the immediate aftermath of the attack, worsening the challenges faced by
authorities in effectively managing the crisis.

As highlighted in section 4.2, while the overall total number of interactions for these
two rumors, [e] and [b], may not have been the highest, their interactions were very
concentrated over two days, rendering them prominently visible and consequently
drawing attention.

4.4 Monthly interactions related to long-term rumors on X from May 2017 to
March 2023

We explored the monthly interactions recorded on X related to the propagation of the
selected rumors, spanning from 2017 to 2023. Although all rumors surfaced on X
shortly after the attack, only three, namely [a] The bomber was a refugee, [c]
Conspiracy theories, [d] Law enforcement knew the attacker, persisted beyond the
initial two-day period, continuing to circulate in the long term until 2022 and 2023.

Rumors regarding [d] Law enforcement’s alleged prior knowledge of the attacker
persisted on X until early 2022. The interactions related to this rumor were notably
scarce and consisted of a handful of tweets and their retweets, likes, and replies against
those tweets in August 2018, November 2018, and December 2019. The rumor received
more engagement in February 2022 with a couple of dozen tweets, retweets, likes, and
replies.

The [c] Conspiracy rumor had a relatively modest impact with few tweets and
interactions starting in May 2017, followed by four tweets with no interactions in the
following year. Some modest activity started again in August 2020 but never reached
more than seven tweets and 13 interactions per month. We can finally note a surge in
interactions in March 2023 (1 tweet, 35 retweets, 39 likes, and 5 replies) coinciding
with the release of the 3™ report on the Manchester Arena inquiry [33].

The discussion on X regarding the rumor which [a] The attacker was a refugee
included prevalent instances of hate speech and dissemination of anti-immigrant and
anti-Muslim sentiments. These rumors were pervasive and disseminated consistently,
and their frequency has increased notably since 2020. Interactions became almost a
monthly occurrence, and a significant response reached peaks ranging from 78 to 100
likes. This trend continued for the duration the dataset, with up to 143 tweets and 642
likes in March 2023.

This trend aligns with the December 2019 election campaign in which Boris Johnson
emphasized ‘getting Brexit done’. The heightened anti-immigrant sentiment seemingly
reflects government perspectives, particularly amplified by the Conservative Party’s
negative narratives on immigration. This shift has contributed to the adoption of more
aggressive tones in public discourse on X.

In March 2023, the third report of the Manchester Arena inquiry [33] elucidated the
extent of information available to law enforcement and found that the British Security
Service, also known as MI15, missed an opportunity to prevent the attack. Following the
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report, conspiracy theories surrounded the idea that law enforcement played an active
role in planning a staged attack. The report also triggered a resurgence of anger and
hostility, directed not only toward law enforcement but also toward the Muslim and
immigrant communities, reflecting heightened tensions and animosity within the
societal discourse.

This analysis of the long-term perspective provides insight into the enduring societal
impact of rumors, notably those involving hate speech targeting a specific religious and
ethnic community. Against the backdrop of the United Kingdom’s 2017 general
election and the Brexit negotiations, the environment was ripe for the proliferation of
virulent and persistent rumors stemming from the Manchester Arena attack.

4.5 Sentiment Analysis

We computed the VADER scores for each tweet and performed sentiment analysis to
compare different rumors on X. Figure 4 presents histograms of the VADER scores for
tweets in each of the five rumors.

(A) Conspiracy (B) Refugee bomber (C) Children sheltered in hotels

Tweets
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Figure 4. Histograms of VADER scores of tweets in the five rumors: (A) Conspiracy
theories, (B) The attacker was a Libyan refugee, and a travel ban would have
prevented him from entering the UK, (C) Children escaping from the attack were
sheltered in the hotel area, (D) Gunman active at the local Oldham Hospital, and (E)
Law enforcement was previously tracking the attacker.

Visual investigation of the histograms reveals that the sentiment in three of the rumors
namely [c] Conspiracy theories; [a] The attacker was a Libyan refugee and a travel
ban would have prevented him from entering the United Kingdom; [d] Law enforcement
was previously tracking the attacker (Figure 4, A, B, E), is almost strictly negative,
with most of the tweets having a sentiment score below -0.5. The prevalence of a
generally negative sentiment highlights a heightened level of distress, anger, or
discontent among users regarding these particular topics. These results collectively
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highlight the significant sentimental impact of these X rumors related to the Manchester
Arena attack.

The other two rumors namely [b] Children sheltered in the hotel area and [e] A
gunman active at the local Oldham Hospital (Figure 4, C, D), display a relatively
neutral sentiment with most of the sentiment scores between -0.5 and 0.5, and the
largest bin between 0 and 0.2 in both. This finding regarding the rumors of children
sheltered in hotels could indicate that while there was a notable level of concern, these
rumors didn’t trigger the same negative sentiment as the other rumors did.

As observed in Section 4.3, it is evident that the two rumors discussed appeared
within a concentrated time frame, specifically within two days after the attack on
Manchester Arena. It is reasonable to infer that during the immediate aftermath of an
emergency, there tends to be a prevalence of factual and neutral information. In
contrast, over the long term, there has been a noticeable emergence of opinion-based
tweets expressing emotions and reflections about the past emergency. This shift
highlights a dynamic evolution in the character of discussions on X, transitioning from
immediate factual reporting during the crisis to more reflective and emotional
expressions in the extended aftermath.

4.6 Qualitative analysis of papers and tweets about migration policy in the
aftermath of the terrorist attack

We further explored these reactions through a qualitative analysis of 34 press articles
and 170 tweets in English about the Manchester Arena attack and immigration policy.
The perceptions of immigration as a risk or resource and the emphasis on either border
control or the integration of ethnic minorities to combat terrorism in each text were
assessed on a scale of 1 to 10. Notably, the analysis revealed the existence of two
dominant opinion segments, namely a Humanist viewpoint promoting integration as a
solution and regarding immigration as a resource, and a Conservative standpoint
perceiving immigration as a risk and favoring border control as the definitive solution.
Two other opinion segments appear to have a less prominent presence in the debate: a
Moderate stance acknowledging immigration risks but advocating integration as a
solution and a Pragmatic perspective supporting border control while recognizing
immigration as a resource.

Figure 5 presents the rating of English opinion press articles and tweets on the
Manchester Arena attack and immigration policy. The chart delineates four distinct
quarters, reflecting four different perspectives.
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Figure 5. Rating of English opinion press articles and tweets concerning the
Manchester Arena attack and immigration policy. Each article and tweet were rated by
two experts on two criteria (1-10 scale): X. Perception of immigration as a risk or
resource (x-axis) and Y. Preference for border control or integration of ethnic minorities
to combat terrorism (y-axis). The figure displays four distinct quarters: 1. Moderate
opinions representing views that see immigration as involving risks but integration as
a solution; 2. Humanist viewpoints reflect perspectives favoring integration as the
solution and immigration as a resource; 3. Pragmatic opinions supporting border
control as a solution while considering immigration as a resource; and 4. Conservative
opinions consider immigration a risk and advocate border control as a solution.

Table 3 provides qualitative evaluations of examples of English press articles and
tweets regarding the Manchester Arena attack and immigration policy.

Table 3. Examples of qualitative evaluation of English press articles and tweets
concerning the Manchester Arena attack and immigration policy. Each article and tweet
were rated by two experts on two criteria (1-10 scale): X. Perception of immigration as
a risk or resource (x-axis) and Y. Preference for border control or integration of ethnic
minorities to combat terrorism (y-axis). The two articles and the tweet are presented in
Figure 5. Depending on the rating, each article or tweet will be located in one of the
four quarters: 1. Moderate opinions representing views that see immigration as
involving risks but integration as a solution; 2. Humanist viewpoints reflect perspectives
favoring integration as the solution and immigration as a resource; 3. Pragmatic
opinions supporting border control as a solution while considering immigration as a
resource; and 4. Conservative opinions consider immigration a risk and advocate border
control as a solution.
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Figure 5 indicates a notable concentration of tweets in the bottom left corner (110 tweets
according to Expert 1, and 141 tweets according to Expert 2), which corresponds to an
extremely conservative position. Indeed, a strong polarization of opinions on X is
encouraged not only by the profile of the users (who include non-communication
professionals), the format of the tweets (made up of highly fragmented information),
but also by the very rapid production routine. It can also be observed that most tweets
express negative feelings about immigration, confirming the general trend observed in
sentiment analysis of the rumor about [a] The attacker being a refugee (84.5), and
endorse oversimplifications regarding the correlation between immigration and the
threat of terrorism.

Most of the authors of the press articles presented their opinions in a much more
nuanced way, contextualizing the information and providing rich arguments for their
point of view. However, 24 of the articles (for instance, [45]), published just after the
attack when the emergency was still in progress, represent a different type of article. At
first glance, the format is that of a purely factual and neutral news item, but these
contain information that indirectly claims that a causal link exists between immigration
and terrorism. The elevated count of articles sharing the same position and exhibiting
similar characteristics can be attributed to the fact that 19 of the 24 articles originated
from Reuters [45]. Reuters tends to repeat certain portions of text while incorporating
recent pieces of information to generate new articles.

5 Conclusions and Perspectives

Our study contributes to the recent research on the Manchester Arena attack by
providing a new analysis that addresses two novel aspects for the first time. The first
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aspect involves an analysis of misinformation related to the event, which not only
focuses on the short term but also encompasses its lasting impacts over the years. Our
second original contribution to the recent research on the Manchester Arena attack
involves exploring the impact of misinformation on public perceptions of migration
policies and the threat of terrorism.

We observed that the Manchester Arena bombing generated sustained interest on X

and in the press, persisting for years following the event, a pattern similar to that
observed by Yosipof et al. [16] on Wikipedia. The correlation between press and X
activity reveals insights related to specific events. Notably, the first and fifth
anniversaries of the Manchester Arena attack bore global significance, emphasizing the
need for international counterterrorism cooperation. In addition, reports on fatal errors
and MI5’s oversights held international relevance, spotlighting the importance of
efficient counterterrorism strategies and global information sharing.
Through our analysis of the press and social media resonance linked to misinformation
on the attack, we noticed that the press covered minimal rumors, confined to the
immediate aftermath of the attack. While press articles demonstrated thoroughness in
verifying information, X acted as an echo chamber for misinformation. The press and
social media coverage exhibited variations not only in tone, as noted by Staton [14] but
also in terms of content and information accuracy.

The rumor stating that [a] The attacker was a refugee garnered the most significant
response, with 351 tweets, 1,734 likes, and 547 retweets. Notably, the rumor regarding
[b] Children sheltered in hotels initially had a modest number of tweets (36) but gained
substantial momentum with 416 retweets and 364 likes. According to Indratmo et al.
[37], high numbers of likes and retweets indicate the content’s significance, interest,
and ongoing relevance for a diverse audience. This amplification through retweets
highlights that these two rumors were viral, rapidly spreading, and capturing
widespread attention.

Analyzing the time distribution of X rumors revealed the notable short-term impact
of two rumors concerning the Manchester Arena attack. Indeed, the rumors about [b]
Children sheltered in hotels and [e] A gunman in Oldham Hospital garnered intense
interactions over a concentrated two-day period. Conversely, the rumor stating that [a]
The attacker was a refugee gained traction over six years, with high levels of retweets
and likes. This pattern coincided with an escalation of anti-immigrant sentiments, likely
influenced by the Conservative Party’s negative narratives surrounding immigration,
particularly following the 2019 Boris Johnson election campaign. This political
landscape appears to align with the trend described by Benson et al. [3] within the UK
and reflects the continuation of the trajectory observed globally a decade earlier by
Fassin [4]. Hate speech and anti-immigrant, as well as anti-Muslim messages, were
embedded within the rumor claiming that [a] The bomber was a refugee, providing
evidence in support of Burroghs’ proposition [7] that the terms ‘immigrant’ and
‘refugee’ are utilized to reinforce a distinct separation between “us” and “them”.

The emotional impact of these rumors on X users varied, with [b] Children sheltered
in hotels and [e] A gunman in Oldham Hospital rumors involving a neutral tone,
whereas the other rumors elicited notably higher levels of distress, anger, or discontent.
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The results highlight a dual impact of rumors in the aftermath of the Manchester
Arena attack. In the short term (within the first two days), it appears that rumors
influenced factual information, creating disorder in emergency management. However,
in the long term, the influence shifted toward opinions and emotions, fostering division
in public opinion. This dichotomy underscores the dynamics of rumor propagation,
emphasizing its distinct effects on information and emotional landscapes over different
time frames.

The qualitative analysis of tweets and opinion articles regarding migration policy
showecased a stark polarization of conservative views on X, while most press article
authors offered nuanced and “humanist” opinions, contextualizing information and
providing robust arguments. The non-professional nature of users, the condensed
format of tweets, and the rapid production cycle influence X’s polarized views. The
prevailing sentiment across tweets predominantly reflected very negative attitudes
toward immigration, reinforcing the overarching trend observed in the sentiment
analysis of X rumors. Furthermore, tweets convey oversimplifications regarding
alleged immigrant invasion and associated threats, as indicated by the work of Hein de
Haas [8]. Considering our investigation into the dynamics between social media and
the traditional press, their interaction, while present, is not always harmonious or
aligned.

To mitigate the harmful effects of misinformation following terrorist incidents, we
advocate the implementation of short-term social media monitoring and response
strategies (during the initial two weeks after the attack), as proposed by Reed and
Ingram [24] and Sadique et al. [19], as well as long-term measures over several years.
Short-term monitoring of social media interactions primarily serves emergency
management, enabling swift responses to the chaos generated by rumors. However, the
long-term analysis provides valuable insights into the lasting societal impacts of these
rumors, uncovering the emergence of extreme opinions that exacerbate societal
divisions due to the polarized and viral nature of social media.

Future research could entail an expansion of the study to include other significant
social media platforms such as Meta and WhatsApp, aiming to uncover the cross-
platform dynamics involved in the dissemination of rumors and their impact on public
perception. Incorporating user profile data in future research endeavors could provide
a more comprehensive understanding of how user characteristics, such as verification
status, follower count, and activity level, influence engagement and dissemination
patterns. Moreover, for future research, a broader sample of the press is imperative, as
certain media outlets, such as the right-wing British newspaper The Sun, were not
included in the current study. Additionally, the limited number of opinion articles
necessitates caution in generalizing the findings to encompass all press publications. A
more comprehensive examination would provide a more accurate representation of the
overall media landscape.

Monitoring current content removal practices and other regulatory measures
implemented on social media platforms could provide insights into the effectiveness of
content management during and after crises. This evaluation could help determine
whether these practices meet the delicate balance between two fundamental principles
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of the International Human Rights Law [46]: ensuring equality and non-discrimination
for all individuals, while upholding the right to freedom of opinion and expression.

Furthermore, exploring the reciprocal influence between government narratives and
social media discourse would be crucial to shed light on the dynamic interplay between
these realms. Exploring these possible research paths can yield a more comprehensive
understanding of how different social media platforms operate, the efficacy of content
moderation strategies, and the complex relationship between official narratives and
public discussions. This deeper comprehension would not only enhance crisis
management strategies but also contribute to the development of more effective
communication protocols to counter misinformation, malinformation, discrimination,
hate speech, and promote a digital landscape aligned with the International Human
Rights Law.

6 Policy Recommendations

The persisting risks associated with misinformation and hate speeches call for a
nuanced and well-informed approach from both the press and public authorities. While
the press can act as a vital resource in mitigating extreme opinions by providing context
and well-constructed arguments, it must do so without succumbing to the indiscriminate
adoption of social media codes. Maintaining its integrity and commitment to delivering
well-researched, less polarized content can serve as a valuable counterbalance to the
often-divisive nature of social media discourse.

Our analysis indicates that understanding the short-term impact of social media
interactions is essential for supporting effective emergency management strategies.
According to Reed and Ingram [24], social media platforms are instrumental in
providing immediate aid and support during a terrorist attack, serving as indispensable
tools for disseminating reassurance, guidance, and pertinent information to the public.
Rather than ceasing their operations, these platforms can facilitate collaboration
between various media and entities to establish a unified post-incident reporting
structure, while also fostering a sense of unity and communal solace in the online
sphere. Additionally, as highlighted by Sadique et al. [19], effective short-term
strategies include advocating for more balanced media coverage following such
incidents and emphasizing media accountability for any potentially inflammatory or
factually inaccurate reporting. Moreover, a mindful approach to language and imagery
in reporting is imperative, and social media platforms must actively enforce a ‘zero
tolerance’ policy against hate-inciting content, swiftly removing or blocking such
material to prevent further discord and hostility. Simultaneously, according to
Komendatova et al. [47], states must ensure that restrictions are transparent and
specific, based on laws that are sufficiently precise, necessary, and proportionate for
protecting international human rights. Censored internet users should be accurately
informed about the reasons behind the censorship, with the provision of an international
institution (to avoid government interference) in case censored individuals wish to
contest.
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However, long-term impact analysis can serve a broader scope, facilitating initiatives
such as educating the public on social media literacy, creating guidelines for responsible
use of social media platforms, and promoting preventive policies from public
authorities [48]. Addressing misinformation in the long term necessitates a global and
national approach, as discussed by Komendatova et al. [47]. International standards
should be established to regulate content in accordance with the Human Rights Laws.
At a national level, regulations should encompass the business practices and algorithms
of media and tech companies to ensure adherence to the Human Rights Laws.
Educational initiatives should focus on raising public awareness about misinformation
and empowering individuals to distinguish between credible and false information.
Moreover, training programs should be implemented for professionals in various
sectors, equipping them with the necessary skills to identify and counteract
misinformation effectively. Governments should prioritize fostering critical thinking,
validating information, and promoting media literacy. Rather than enforcing
censorship, the emphasis should be on publicly rectifying false information and
promoting a culture of evidence-based and informed decision-making. Governments
must also encourage the independence of the media, support diverse information
sources, and advocate for factual reporting, thereby fostering an environment conducive
to transparent and reliable information dissemination.

Moreover, the sentiment analysis highlighted that, in the long term, rumors fostered
a prevailing atmosphere of negativity, particularly concerning issues of discrimination.
This underscores the importance of fostering a more empathetic and supportive online
environment while combating the dissemination of discriminatory narratives.
Enhancing the online environment requires a multifaceted approach. By designing
social media interfaces that encourage critical thinking and ensure a balanced
presentation of diverse content and opinions, we can foster an inclusive and robust
online dialog. Algorithms should prioritize diverse content and opinions instead of
reinforcing echo chambers. Additionally, giving prominence to fact-checking articles
can significantly bolster information credibility, countering the rampant spread of
misinformation. As highlighted by Komendatova et al., leveraging the potential of Al
to trace the origins and dissemination of false information is pivotal in supporting
targeted interventions and minimizing the impact of misinformation. Algorithmic
development must prioritize the mitigation of impactful instances of misinformation,
underpinned by a commitment to transparency and subjected to third-party scrutiny to
ensure its efficacy and fairness. Conversely, strengthening digital literacy among
internet users is paramount, as it empowers individuals to discern credible sources from
misinformation, with censorship algorithms as the last-resort solution.

In this contemporary media landscape, traditional media remains relevant as a
critical source that can counterbalance social media by offering well-researched and
less polarized content. Leveraging this role can effectively balance the often extreme
and polarized narratives found on social media platforms. Looking ahead, it is
imperative to continue fostering collaborations among traditional media, social media
platforms, and public authorities, with a focus on promoting responsible and ethical
digital citizenship. By promoting media literacy, fostering healthy online dialog, and
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implementing measures that curb the propagation of extreme opinions, we can
collectively strive toward a more informed, inclusive, and constructive digital society.
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