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Moreover, with the addition of fast-paced resharing and 
reposting behaviour of members, most of such content is 
not removed or challenged (Jardine, 2019).

Exposure to online hate and extremist content has been 
shown to negatively affect individuals’ mental health and 
behaviour, regardless of whether the exposure is intentional 
(Madriaza et al., 2025). Such exposure has been linked to 
increased levels of depression, anxiety, stress and even emo-
tional trauma (Madriaza et al., 2025). In terms of interper-
sonal functioning, online engagement with hateful extremist 
content has been associated with reduced social trust and the 
intensification of discriminatory and stereotypical attitudes 
(Castaño-Pulgarín et al., 2021; Näsi et al., 2015). Beyond 
harmful consequences for the individual, prolonged expo-
sure to and participation in these communities further deepen 
the endorsement of extremist beliefs, both online and offline 
(Pauwels & Schils, 2016). Exposure to online hate impacts 
individuals by reinforcing their hateful attitudes and beliefs 
and is directly linked to increased engagement in online hate 
speech, as well as offline violent behaviour (Hassan et al., 
2018; Madriaza et al., 2025). As demonstrated, online hate 
and extremist content have a severe impact on mental health, 
attitudes, and behaviour. These effects are aggravated by 

The growing use of online platforms and social media 
has brought with it concerning trends, including the rise 
of online communities centred around hate. Recent find-
ings suggest that 48% of users on popular platforms such 
as Facebook, X, and Reddit are exposed to some form of 
extremist content or hate speech (Williams et al., 2023). Of 
even greater concern are fringe platforms like 8chan, 4chan, 
and Gab, which are regarded as high-risk environments due 
to the substantial presence of extremist material on these 
platforms (Waldek et al., 2020). Extremist communities on 
these platforms are often politically motivated, especially 
within alt-right circles, and commonly disseminate con-
spiracy theories and xenophobic, racist, and homophobic 
rhetoric (Rieger et al., 2021). Much of the harmful content 
shared on these sites remains unchecked, largely because of 
their strong advocacy for unrestricted freedom of speech. 
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Online engagement with extremist communities presents significant mental health and real-world risks. This study inves-
tigated how patterns of engagement within an incel forum relate to dynamic affective and cognitive linguistic markers. 
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trajectories emerged: Desisters showed an increase in grievances and hostility over time, whereas Persisters showed more 
stable emotions and increased social clout. Returners showed lower desperation and frustration following a period of dis-
engagement, yet their re-engagement was marked by a significant decline in analytic thinking and a persistence of hate, 
signalling re-radicalisation. These findings highlight a novel, layered model of online radicalisation, offering insights for 
developing targeted clinical interventions.
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active involvement in extremist communities, where con-
stant exposure to large volumes of hateful and violent con-
tent intensifies radicalisation and psychological distress.

Through a dynamic group effect, online communities may 
form echo chambers, environments in which individuals are 
continuously reinforced for expressing a specific point of 
view, while opposing views are systematically ignored (e.g. 
Liu et al., 2025). Through this process of selective engage-
ment, individuals become more certain about the veracity 
of their opinions, ultimately even leading them to take more 
extreme positions over time (De Roos et al., 2024). This 
phenomenon is also known as group polarisation, and it 
inherently involves a decline in analytical, critical thinking 
in favour of reinforcing a group’s shared ideology (Brugnoli 
et al., 2019). In online extremist communities, the internet 
appears to facilitate and accelerate these dynamics. Indi-
viduals are both passively exposed to extremist and ideo-
logically similar content and are also actively involved in 
sharing and validating each other’s views (Hartmann et al., 
2025). Combined with the anonymity and perceived safety 
provided by the online platforms, such environments func-
tion as echo chambers that influence individuals through 
legitimising, strengthening and shaping their ideology, as 
well as reinforcing the sense of community (Mølmen & 
Ravndal, 2021).

The effects of these echo chambers extend beyond the 
space of extremist communities, as members increasingly 
use violent and hateful rhetoric in mainstream online spaces 
(Schmitz et al., 2024), with some people then migrating 
towards extremist communities. More alarmingly, some 
members of online extremist communities, continuously 
exposed to hateful narratives towards out-groups, have gone 
on to commit acts of real-world violence (Castaño-Pulgarín 
et al., 2021). Yet, despite these documented risks and the 
violence they can inspire, online extremist communities 
may also provide a sense of social connection and support 
for their members, particularly for individuals experiencing 
social isolation (Gaudette et al., 2020).

Individuals who are radicalised online often have a his-
tory of social isolation, making them more vulnerable to the 
appeal of communities that offer a strong sense of belonging 
(de Roy van Zuijdewijn & Bakker, 2016). In such communi-
ties, a strong sense of belonging is mainly built by emphasis-
ing in-group versus out-group differences, often through the 
collective derogation of a shared “enemy” (Walther, 2022). 
This helps in reducing the feeling of isolation, due to the 
strong sense of community. Moreover, these communities 
provide a space for members to share personal grievances 
and experiences, fostering a form of emotional and social 
support despite the hateful nature of the community (Døv-
ing & Emberland, 2021). Over time, in-group identification 
tends to strengthen, as shown in a recent study of a banned 

Reddit community where the sentiment around “I” and 
“we” became increasingly positive, while sentiment around 
“them” became more negative (Dilkes, 2023). Overall, for 
individuals feeling marginalised and misunderstood, these 
communities provide acceptance and validation of their 
opinions (Leite-Mendonca & Boislard, 2024). This creates 
a vicious cycle of the group’s reinforcement of extremist 
attitudes, while reducing the sensitivity to broader societal 
feedback (Brady et al., 2017).

Although online communities provide a sense of belong-
ing, they also tend to enforce social hierarchies. Research 
indicates that members often establish social status and 
influence, or clout, by using language that reinforces group 
norms, validates shared beliefs and demonstrates their ideo-
logical commitment (Baele et al., 2022). This dynamic can 
be particularly powerful in echo chambers, where the con-
tinuous exposure to like-minded views reinforces a shared 
ideology and rewards those who express it in an authentic 
and compelling way. The use of language that signals this 
ideological alignment and social standing can be an indi-
cator of a user’s deepening involvement. Analysing these 
linguistic markers, in addition to emotional content, is 
essential to understanding the complex dynamics of user 
engagement.

Individuals’ susceptibility to online extremist communi-
ties can be explained by an interplay of personality traits and 
external or situational factors. Those who already hold inter-
nalised beliefs aligned with extremist ideologies are likely to 
actively engage with the community following initial expo-
sure (Reeve, 2019). However, radicalisation can also occur 
through online information seeking without pre-existing 
extremist views (Chua, 2025). In this context, radicalisation 
refers to the process of adopting extremist beliefs or attitudes, 
whereas violent extremism denotes the behavioural expres-
sion of these beliefs through the endorsement or use of vio-
lence. Certain traits, such as impulsiveness (King & Taylor, 
2011) and increased negative emotions like fear and anger 
(Wolfowicz et al., 2021) also increase individuals’ suscepti-
bility to radicalisation within extremist communities. These 
emotions often stem from perceived injustice, marginalisa-
tion, and inequality, which are common themes in extrem-
ist rhetoric (Costello et al., 2018; Schils & Verhage, 2017). 
Dissatisfaction with a political or societal situation may also 
drive individuals toward these communities to express griev-
ances (Costello et al., 2018). However, the feelings of injus-
tice and marginalisation can also be developed in response 
to broader societal events in which the individual was not 
directly involved (Schils & Verhage, 2017). Additionally, 
engagement with extremist communities is frequently driven 
by a desire for belonging, which these groups foster through 
echo chambers that continually reinforce shared views and 
opinions (Schils & Verhage, 2017).
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Although limited, research into disengagement from both 
online and offline extremist communities has highlighted 
several common factors driving the decision-making. One 
important factor is disillusionment, that is, when individu-
als realise a dramatic difference between their expecta-
tions from the community and its actual conduct (Simi et 
al., 2019). This can lead to feelings of anger, shame, and 
even self-directed frustration (Simi et al., 2017, 2019), 
sometimes described as “movement burnout” (Gaudette et 
al., 2022). Improvement of individuals’ social life, includ-
ing forming meaningful relationships with family, peers or 
romantic partners has also been identified as a key factor in 
disengagement (Simi et al., 2019). This aligns with findings 
that social isolation and loneliness are significant risk fac-
tors for the development of hateful and extremist attitudes 
(de Roy van Zuijdewijn & Bakker, 2016), given that access 
to a broader and more supportive social network can reduce 
feelings of isolation and ultimately diminish the appeal of 
extremist communities (Simi et al., 2019). As noted by Simi 
et al. (2017), the disengagement process is similar to over-
coming addiction. Exposure to some form of extremist con-
tent, or encounters with former community members, even 
long after disengagement, might cause psychological and 
behavioural responses rooted in individual’s former extrem-
ist identity. Thus, individuals once involved in extremist 
communities still retain vulnerability towards rejoining 
such groups. However, the process and factors driving the 
process of re-engagement requires further investigation.

Incels as a case study in online extremism

The incel community is one such group that exemplifies the 
characteristics commonly associated with extremist move-
ments. The incel community, with its established patterns 
of hostile rhetoric and documented links to mass violence, 
provides a critically salient case study. This unique context 
allows us to bridge the gap between general theories of 
online radicalisation and the empirical measurement of lin-
guistic risk escalation over time. In fact, in the recent decade 
there has been an increase in acts of mass violence linked to 
incels, with notable incidents including the 2014 Isla Vista 
attack and the 2018 Toronto van attack (Tastenhoye et al., 
2023). The term incel, short for "involuntary celibate," is 
the label adopted by individuals who perceive themselves as 
unable to have sexual or romantic relationships with women 
despite their desire to do so (Broyd et al., 2022). Incels 
believe that society operates according to a rigid hierarchy 
in which women choose partners based primarily on physi-
cal attractiveness, wealth, and social status (Fontanesi et al., 
2024). From this perspective, young and attractive women 
are seen as highly selective, favouring men at the top of the 

social ladder and leaving those perceived to be at the bottom 
with few or no romantic prospects (Fontanesi et al., 2024).

A key feature of the incel culture is that it exists almost 
entirely online, with an estimated 100,000 members that 
continues to expand, spread across multiple platforms such 
as Reddit and 4chan (Daly & Reed, 2022). Generally, those 
belonging to the incel community express feelings of frus-
tration and loneliness which are reinforced and validated by 
a rhetoric that blames women for their perceived margin-
alisation from society (Andersen, 2024). This externalisa-
tion of blame, which is a core tenet of incel ideology, can 
provide a form of temporary psychological relief by shifting 
responsibility for their distress from the self to an external 
group. However, the very same process also reinforces a 
worldview that perpetuates these grievances. Thus, these 
virtual environments offer members a space to express 
their grievances and receive a degree of support, which can 
strengthen their sense of belonging within the community 
(Speckhard et al., 2021).

Various shared grievances, along with a tendency toward 
interpersonal victimhood, often drive individuals to seek 
out incel communities (De Vettor et al., 2025; Fontanesi 
et al., 2024). Research frequently highlights common life 
experiences (De Vettor et al., 2025; Speckhard et al., 2021) 
and psychological challenges (Delaney et al., 2024; Fon-
tanesi et al., 2024) that appear to underpin the pathways 
leading individuals to join these groups. Indeed, thematic 
analyses of content shared in incel forums reveal that many 
users express feelings of severe loneliness, often against 
the backdrop of problematic family dynamics and even, 
in some cases, domestic violence victimisation (De Vettor 
et al., 2025). Additional research shows that the majority 
of self-identifying incels recall feeling socially excluded 
during their school years, frequently citing romantic rejec-
tion and other perceived emasculating experiences, such as 
poor athletic ability, as formative events that significantly 
impacted their self-image (Speckhard et al., 2021). More-
over, studies show that many self-identifying incels report 
experiencing bullying throughout their childhood and ado-
lescent years (Moskalenko et al., 2022a, 2022b) and they 
report bullying at a higher rate than their non-incel peers 
(Costello et al., 2025). In terms of psychological challenges, 
studies consistently report elevated rates of depression and 
anxiety among incel populations compared to age- and 
gender-matched peers in the general population (Delaney 
et al., 2024; Fontanesi et al., 2024; Speckhard et al., 2021). 
Research also highlights a high prevalence of self-reported 
autism-related traits and a concerning rate of suicidal ide-
ation among self-identifying incels (Speckhard et al., 2021). 
Thus, in addition to adhering to a shared ideology, incels 
often have common grievances and similar experiences 
with various psychological challenges.
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dictionaries to investigate the linguistic expression of psy-
chological variables across different patterns of engage-
ment in an incel forum. Our analyses focused on three main 
categories:

1.	 Grievances: dictionaries measuring desperation, frustra-
tion hate, jealousy, loneliness, paranoia, suicide, threat, 
and violence, which reflect the core themes of perceived 
injustice and marginalisation discussed in the literature.

2.	 Emotions: dictionaries for negative affect such as sad-
ness, anger and anxiety, which are consistently linked 
to susceptibility to extremist communities, and positive 
affect more broadly.

3.	 Social and cognitive dynamics: dictionaries for Ana-
lytic Thinking, Clout, Authenticity, and Tone allow us 
to explore the cognitive and social processes inherent 
to these communities, such as how echo chambers may 
influence critical thought, how individuals gain status, 
and how the overall emotional valence of language 
shifts over time.

Specifically, we addressed two main research questions. 
First, how do users who permanently leave the forum 
(Desisters) differ from those who remain (Persisters) and 
those who leave but later return (Returners), in terms of 
psychological and linguistic markers overall and throughout 
their engagement? And second, can these markers be iden-
tified across key timepoints, namely a user’s initial period 
of forum activity (Baseline), their final period of activity 
before disengagement (Pre-Gap) and their first period of 
activity upon re-engagement (Post-Gap)?

We hypothesised that, H1) compared to Desisters, Per-
sisters and Returners would exhibit greater average levels 
of negative affect and grievances, and (H2) the trajectory 
of negative affect and grievances would differ significantly 
among the three groups. Additionally, (H3) we expected 
users would express lower levels of negative affect and 
grievances immediately before disengagement (Pre-Gap) 
than at initial forum activity (Baseline). Finally, (H4) we 
expected upon re-engagement (Post-Gap) negative affect 
and grievances would return to levels comparable to those 
observed at Baseline.

Transparency and openness

This study was not preregistered. Due to the sensitive 
nature of the online community data and to safeguard the 
privacy and anonymity of participants, the de-identified 
data and associated code are not publicly archived. While 
efforts have been made to de-identify the data, the unique 
linguistic patterns and specific forum interactions within 
this context could pose a potential risk of re-identification, 

Interestingly, despite the recurring themes of loneliness 
and suffering that circulate within incel forums, many users 
report experiencing some positive effects from their partici-
pation. In a study of 250 self-identified incels, participants 
noted that engaging with others in these forums helped them 
feel less lonely and fostered a sense of belonging and being 
understood (Speckhard et al., 2021). This suggests that, 
driven by feelings of isolation, individuals may turn to these 
communities in search of connection and mutual under-
standing. However, despite these positive effects, research 
also indicates that socially isolated individuals who engage 
heavily with online platforms are at a heightened risk of 
developing problematic internet use habits (Maxwell et al., 
2020). These may include spending increasing amounts of 
time online and experiencing distress when offline. Such 
growing dependence on online engagement can further rein-
force social isolation, resulting in increased self-reported 
anxiety and depression, and potentially trapping individu-
als in a cycle of deepening involvement within these com-
munities (Maxwell et al., 2020). Moreover, such prolonged 
online connectivity fosters a space where incels can rein-
force their grievances and problematic beliefs, resulting in 
a self-reinforcing echo-chamber which serves to keep mem-
bers engaged in the community (De Roos et al., 2024).

The present study

Although some studies have attempted to understand how 
self-identified incels disengage from the community (e.g., 
Burns & Boislard, 2024), the psychological and linguistic 
factors underpinning the process of disengagement and re-
engagement remain largely unexplored. Existing literature 
largely relies on static, cross-sectional analyses of online 
extremist rhetoric, providing only a snapshot of user psy-
chology. This prevents practitioners from identifying the 
dynamic shifts that precede significant behavioural changes, 
such as leaving the community or escalating risk. The pri-
mary novel contribution of this study is the development of 
a longitudinal, linguistic framework that predicts engage-
ment outcomes based on user trajectory. It is essential that 
we understand why some incels remain within the commu-
nities while others eventually leave, and why some incels 
who leave end up returning.

Given that the incel community operates almost exclu-
sively online (Speckhard et al., 2021), analysing the lan-
guage used in forum discussions provides a unique avenue 
for tracking the psychological variables associated with 
engagement. Building on prior research that has success-
fully used linguistic analysis to examine mental health pat-
terns among social media users (e.g., Chandra Guntuku et 
al., 2019; Lyons et al., 2018; Silveira et al., 2021), the pres-
ent study used Linguistic Inquiry and Word Count (LIWC) 
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on the public content, the study ensures transparency and 
reproducibility, though findings should be interpreted in the 
context of publicly visible forum activity. This process pro-
duced a dataset comprising 5,717,054 comments spanning 
a six-year period.

Analytical approach

To investigate linguistic indicators of psychological states 
across patterns of forum engagement, we conducted a series 
of data preparation and statistical modelling steps using R. 
Our approach involved defining user activity, classifying 
users into engagement groups, and conducting longitudinal 
analyses.

Defining engagement and disengagement

First, to determine a threshold for “active engagement”, we 
analysed weekly posting patterns. Given the highly skewed 
distribution of weekly posts (median = 23.3, mean = 638.86), 
we opted for the median as a more robust indicator of typi-
cal activity. Consequently, a week of active engagement was 
defined as contributing at least 25 posts. An 'active period' 
was subsequently defined as a minimum of ten weeks of 
active engagement within any consecutive 14-week win-
dow. This window was chosen to allow for minor fluctua-
tions in daily posting while still capturing sustained activity.

To define a period of disengagement, we sought a thresh-
old that indicated a significant cessation of activity rather 
than typical fluctuations. While the mean inter-post interval 
was 6.26  days, we observed that a three-month (approxi-
mately 90-day) period of complete inactivity was a robust 
indicator of a user's temporary or permanent departure from 
the forum. This duration was chosen to distinguish between 
short breaks and genuine disengagement, allowing ample 
time for users to return if their absence was temporary.

Our operational definitions of engagement and disen-
gagement were informed by prior longitudinal analyses 
of online extremist communities, which consistently show 
that participation follows a highly skewed distribution 
wherein a small subset of highly active users drive most 
discourse while the majority exhibit rapid attrition after ini-
tial involvement (Helm et al., 2024; Kleinberg et al., 2021; 
Scrivens et al., 2020, 2022). Helm et al. (2024), for instance, 
identified low-, moderate-, and high-engagement trajectory 
groups characterised by rapid decline versus sustained, 
high-frequency posting across 21  months—demonstrating 
that sustained, high-volume activity is both rare and behav-
iourally meaningful. Similarly, Scrivens and colleagues 
(2020, 2022) found that “super-posters” and “committed 
users” accounted for a disproportionate share of extremist 
content production. Together, these findings justify the use 

even if minimal. This approach aligns with ethical guide-
lines for handling data from potentially vulnerable online 
populations. The code and de-identified data will be made 
available to qualified researchers upon reasonable request 
to the corresponding author, provided they agree to adhere 
to strict ethical guidelines, data security protocols, and rel-
evant institutional review board (IRB) approvals. We report 
how we determined our sample size, all data exclusions, 
all manipulations, and all measures in the study. This study 
was approved by the authors’ university’s Ethics Committee 
(Reference: ETH2324-0165).

Limitation statement

Consistent with journal requirements, we acknowledge 
the importance of reporting participant demographic data. 
However, due to the nature of our dataset, which consists of 
publicly available online forum posts, detailed demographic 
information on participants (including racial/ethnic identifi-
cation, cultural/geographic background, sex/gender, or mea-
sures of income, education, and socioeconomic status) was 
not directly collected and is thus unavailable. This limita-
tion is inherent to analyses relying on large-scale, naturally 
occurring online behavioural data, where user anonymity 
and the ethical constraints of data collection preclude gath-
ering such sensitive personal information. While we were 
able to analyse changes in linguistic patterns over time, the 
absence of these demographic variables means we cannot 
assess potential moderating effects of identity or socioeco-
nomic factors on the observed trajectories. Future research 
leveraging alternative data collection methods may explore 
these important considerations.

Methods

Data collection and preparation

The data for this study were obtained from the public sec-
tion of the most active incel forum, www.incels.is. Using 
Python libraries BeautifulSoup and Requests, we scraped 
the entire publicly accessible portion of the forum, from 
its first recorded comment in 2017 to the end of Novem-
ber 2023. For each comment, additional metadata were col-
lected, including the username, user join date, total number 
of posts by the user (at the time of each comment), and the 
timestamp of the comment. To ensure privacy of users, 
usernames were anonymised before the data were anal-
ysed. Although the dataset includes all publicly accessible 
comments on the forum during the study period, it may 
not fully represent the broader incel community or private 
interactions, which could limit generalisability. By focusing 
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Data preparation and analysis

To prepare the data for analysis, all comments with fewer 
than 10 words were excluded, following guidelines from the 
Linguistic Inquiry and Word Count (LIWC) tool, which rec-
ommends a minimum word count to ensure reliable content 
analysis (Boyd et al., 2022). Following this, the Persisters 
had a total of 1,456,183 comments, the Desisters 328,834 
comments, and the Returners 224,858 comments.

All LIWC-derived psychological variables were log-
transformed using log(x + 1) prior to modelling. This proce-
dure was necessary to normalise the data and ensure it met 
the underlying assumptions of the linear models. Similarly, 
continuous predictors (Time, Days on forum, and Number 
of posts) were standardised to improve model convergence 
and aid in the interpretation of the results. Given the hier-
archical and longitudinal nature of our data, model assump-
tions were primarily assessed by examining the distribution 
of the model residuals rather than the raw outcome vari-
ables, as is standard practice for linear mixed-effects models 
(e.g., Gelman & Hill, 2007). This approach accounts for the 
non-independence of observations and the intrinsic non-
normal distribution often seen in language data.

To test our hypotheses, we fitted a series of linear mixed-
effects models (LMMs) for each LIWC variable using the 
lme4 and lmerTest packages in R. We chose LLMs because 
this method is specifically designed to handle nested, 
repeated-measures data (multiple comments nested within 
individual users). This approach is necessary because it 
accounts for the non-independence of data points from the 
same individual, providing a more robust and reliable esti-
mate of change over time. The general structure of the mod-
els included:

	● Fixed effects: the primary variables of interest (LIWC 
summary variables, emotions and grievances), and co-
variates (Days on Forum and Number of Posts).

	● Random intercepts: Used for each user to account for 
the unique baseline level of each individual.

Models were fitted using maximum likelihood (ML) estima-
tion. Given the size of the dataset, we relied on the asymp-
totic approximation method for estimating the degrees of 
freedom for fixed effects. This method ensures model stabil-
ity and feasible computation time for large datasets whilst 
still providing reliable statistical inference.

To test H1 and H2, we analysed the full posting history 
of all three engagement groups. The LMM for each LIWC 
variable included Engagement group as a fixed effect, Time 
as a continuous covariate, and the Engagement x Time 

of an upper-tail activity threshold (≥ 25 posts per week) to 
define active engagement, rather than relying on central-
tendency measures.

To identify disengagement, we adopted a ≥ 90-day inac-
tivity window, consistent with temporal patterns observed 
in comparable datasets where absences exceeding three 
months typically signify sustained withdrawal rather than 
temporary fluctuation (Helm et al., 2024; Kleinberg et al., 
2021). This approach ensured that engagement reflected 
genuine behavioural investment and that disengagement 
captured meaningful detachment from community dis-
course. Collectively, our definitions align with established 
empirical typologies of extremist forum participation, pro-
viding both methodological transparency and a replicable 
framework for future research.

User Group Classification

Based on these definitions, we classified users into three dis-
tinct engagement groups for analysis:

1.	 Persisters (n = 713): maintained active engagement (as 
defined above) without any subsequent 3-month gap 
following their initial active period until the dataset 
cutoff.

2.	 Desisters (n = 186): had a period of active engage-
ment (at least 25 posts per week for at least one stretch 
of ten out of fourteen weeks) but stopped posting for 
three months and did not return to the forum before 
the dataset cutoff (three months before the data were 
scraped).

3.	 Returners (n = 52): stopped posting to the forum for 
at least three months but returned at some point and 
upon their return showed active engagement (25 posts 
per week) for at least eight weeks. Here, we defined an 
active re-engagement period as eight rather than ten 
weeks of activity for two reasons, first, our dataset has 
a fixed end date. A stricter ten-week rule would unfairly 
exclude users who genuinely re-engaged but had less 
than ten weeks to post before the data collection con-
cluded. Second, with only 52 Returners, this was our 
smallest group. A stricter definition would risk a sample 
size too small for robust statistical analysis. The eight-
week threshold provides a larger, more powerful sam-
ple, making the longitudinal analysis of this key group 
more reliable.

These classifications were then merged back into the full 
dataset and only comments from users classified into one of 
these three groups of engagement were retained.
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LIWC variables

LIWC includes a range of summary variables (for vali-
dation, see Boyd et al., 2022). The first of these is word 
count, measured here at the level of individual comments. 
Analytical Thinking captures the degree to which language 
reflects logical reasoning; lower scores suggest more intui-
tive and personal expression, while higher scores indicate 
more structured, analytical thought. Clout reflects perceived 
social status as conveyed through language. High Authen-
ticity scores are associated with more spontaneous and less 
self-conscious communication, whereas lower scores imply 
greater self-monitoring or linguistic filtering. Lastly, Tone 
represents the emotional valence of language, with higher 
scores indicating a more positive emotional tone and lower 
scores suggesting negativity.

In addition to these summary measures, LIWC offers dic-
tionaries that capture various emotional states. For the pur-
pose of this research, we included dictionaries for Anxiety 
(e.g., worry, fear, afraid, nervous), Anger (e.g., hate, mad, 
angry, frustr*), and Sadness (e.g., sad, disappoint*, cry).

Grievances

Finally, we incorporated the following sub-dictionaries from 
the Grievance Dictionary developed by van der Vegt and 
colleagues (2021): Desperation (e.g., sorrow, last chance, 
urgent), Frustration (e.g., annoyed, problem, powerless), 
Hate (e.g., enemy, loathe, hatred), Jealousy (e.g., cheat, 
resent, bitter), Loneliness (e.g., disconnected, nobody, 
abandon), Paranoia (e.g., suspicious, conspiracy, suspect), 
Suicide (e.g., die, overdose, last resort), Threat (e.g., warn, 
danger, unsafe), and Violence (e.g., bloodshed, fight, bullet).

Results

We conducted two sets of linear mixed-effects models 
(LMMs) to investigate the linguistic expression of psycho-
logical variables across different patterns of forum engage-
ment. The first set of models examined the average levels 
and long-term trajectories of dictionary variables, while the 
second set focused on within-user changes during critical 
time periods.

Between-group differences and longitudinal 
trajectories

The LMMs investigating overall group differences are dis-
played in Table 1. They revealed distinct patterns in both the 
baseline levels and trajectories of dictionary variables across 
the three Engagement groups (Desisters, Persisters and 

interaction term. We also included Days on forum (the total 
days a user was active) and Number of posts (the total num-
ber of posts) as covariates to control for these aspects of 
user activity. To test H1 we performed post-hoc pairwise 
comparisons on the main effect of Engagement group to 
compare the estimated marginal means of each group. This 
assesses the overall average level of each linguistic variable 
across the three groups, adjusting for multiple comparisons 
with a Tukey adjustment. To test H2, we used the emtrends 
function to perform post-hoc comparisons with Bonfer-
roni corrections on the slopes of the Time variable for each 
Engagement group. This directly tested whether the rate of 
change in language used over time differed across Engage-
ment groups.

To test H3 and H4, we defined three critical temporal seg-
ments for all users with a gap in their posting history. These 
segments were based on a user's absolute first post on the 
forum, not the start of their identified active period. This 
approach was chosen to capture the earliest available lin-
guistic baseline for each user. The segments were:

1.	 Baseline: The first 14 days of a user's entire posting his-
tory on the forum.

2.	 Pre-Gap: The last 14  days of posting prior to their 
3-month posting gap.

3.	 Post-Gap: The first 14 days of posting following their 
return from the gap.

The resulting dataset for this analysis included posts from 
Persisters (for the baseline period only), Desisters (for 
baseline and pre-gap periods), and Returners (for all three 
periods). We fitted a series of linear mixed-effects models 
(LMMs) for each LIWC variable, modeling scores as a 
function of the period (Baseline, Pre-Gap, Post-Gap) and 
including a random intercept for each user. This repeated 
measures approach allowed us to assess whether specific 
psychological markers changed across these critical time 
points, with the comparisons necessarily being a mix of 
within-user (for Desisters and Returners) and between-
group (e.g., comparing a Persister's baseline to a Desister's 
baseline). Post-hoc comparisons were performed using 
Tukey's HSD adjustment, with the Baseline period serving 
as the reference level.

Dictionary variables

To conduct this research, we utilised several validated dic-
tionaries. We began with the summary variables provided 
by LIWC for each text analysis. Then, given incels’ focus 
on self-perceived grievances, we specifically selected 
a subset of grievance-related dictionaries for further 
examination.

1 3
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to Desisters, the Returners decreased or increased more 
slowly over time on desperation, loneliness and threat. 
Their posts also became shorter, and showed less analytic 
thought and authenticity but more clout compared to Desist-
ers. Post-hoc comparisons (Tukey-adjusted) revealed some 
differences in trajectory over time between Persisters and 
Returners. Returners’ frustration, hate, jealousy and lone-
liness increased or decreased more slowly over time com-
pared to Persisters. Similarly, Returners displayed increased 
or slower decreases in paranoia, suicide, threat and violent 
language, their posts became longer and they were less 
authentic over time compared to Persisters. Their anxiety 
and sadness increased compared to Persisters, and they 
became more analytic in their posts over time, whereas their 
anger decreased. Table 2

Changes at critical time periods

A second set of linear mixed models was used to investigate 
changes in dictionary variables during specific, critical time 
windows: the first two weeks of activity (baseline), the last 
two weeks before a > 3-month gap (pre-gap) and the first 

Returners), after controlling for Days on forum and Number 
of posts (H1). For Persisters, baseline levels of desperation, 
jealousy, and loneliness were lower than for Desisters, and 
their posts were shorter than those of Desisters. There were 
no significant baseline differences between Returners and 
Desisters. The control variable Days on the forum was posi-
tively associated with frustration, jealousy, loneliness and 
sadness, suggesting these emotions were more prevalent the 
longer users were active on the forum. The number of posts 
was associated only with increased word count.

The interaction between Engagement group and Time 
(Table  1) revealed linguistic trajectories differed across 
groups (H2). Desisters (reference group) showed signifi-
cant increases over time in hate, loneliness, threat, violence, 
authenticity and analytical language. Their posts also grew 
longer over time, whereas their overall tone become more 
negative. Interestingly, compared to Desisters, Persisters 
showed various decreases or slower increases over time, in 
desperation, frustration, hate, jealousy, loneliness, paranoia, 
suicide, threat, and violence linguistic markers. Over time, 
compared to Desisters, their posts became shorter, less ana-
lytic and authentic, but more indicative of clout. Compared 

Table 2  Post-Hoc Comparisons of Slopes for each Dictionary Variable
Variable Contrast Est SE Variable Est SE
Desperation desister—persister .010*** .002 Word count .060*** .002

desister—returner .008*** .002 .046*** .002
persister—returner -.003 .001 -.015*** .002

Frustration desister—persister .006*** .001 Analytic .010 .004
desister—returner .001 .001 .031*** .004
persister—returner -.006*** .001 .021*** .003

Hate desister—persister .011*** .002 Clout -.012* .005
desister—returner .003 .002 -.013* .005
persister—returner -.008*** .001 -.001 .003

Jealousy desister—persister .007*** .001 Authentic .042*** .005
desister—returner .001 .001 .027*** .005
persister—returner -.006*** .001 -.015*** .003

Loneliness desister—persister .017*** .002 Tone -.010 .004
desister—returner .011*** .002 .031*** .004
persister—returner -.005** .002 .021*** .003

Paranoia desister—persister .007*** .001 Positive emotion -.012* .005
desister—returner .000 .002 -.013* .005
persister—returner -.007*** .001 -.001 .003

Suicide desister—persister .013*** .002 Anxiety .042*** .005
desister—returner .002 .002 .027*** .005
persister—returner -.010*** .001 -.015*** .003

Threat desister—persister .008*** .001 Anger -.010 .004
desister—returner .004 .002 .005 .005
persister—returner -.004*** .001 .015*** .003

Violence desister—persister .011*** .002 Sadness .004*** .002
desister—returner .002 .002 .002 .001
persister—returner -.01*** .00 -.003*** .001

Note. Dependent variables are log-transformed (log(x + 1)). The Time variable (time_days_scaled) is z-scored. Estimates (Est.) represent the dif-
ference in the slope of the log-transformed dictionary variable per one standard-deviation increase in Time between the contrasted engagement 
groups; p-values were derived using an asymptotic approximation which uses a z-ratio; ***p < .001, **p < .01, *p < .05
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two weeks after returning (post-gap) (H3, H4). Results of 
the linear mixed models are displayed in Table 3. Post hoc-
comparisons (Table  4) revealed three significant changes 
across the critical time periods, all pertaining to the com-
parison between a user’s initial activity and their post-dis-
engagement period. Both desperation and frustration scores 
were significantly lower in the post-gap period compared to 
baseline. Specifically, desperation decreased from baseline 
to post-gap (Est. = 0.06, SE = 0.03, p < 0.05), and frustration 
followed a similar pattern (Est. = 0.04, SE = 0.02, p < 0.05). 
Similarly, Analytic scores also showed a significant 
increase, being higher in the post-gap period compared to 
baseline (Est. = −0.16, SE = 0.06, p < 0.05). Scores for hate in 
the post-gap period were higher than in the pre-gap period, 
but this difference did not reach significance. No other dic-
tionary variables showed significant changes across these 
critical time points.

Discussion

This study aimed to investigate linguistic markers of psy-
chological states among incel forum users, to understand 
differences across distinct engagement groups and their psy-
chological trajectories over time. Our findings suggest that 
the psychological profiles of incels are not homogeneous, 
but rather reflect significant distinctions based on their pat-
terns of engagement within the community.

We broadly hypothesised there would be overall differ-
ences between groups (H1), and we found partial support 
for this. Persisters began the study with significantly lower 
levels of desperation jealousy and loneliness compared to 
Desisters. These baseline levels suggest a milder psycho-
logical vulnerability in the group that eventually persists 
in their engagement. On the contrary, our results provided 
strong support for our second hypothesis (H2) that psy-
chological trajectories differ significantly between groups. 
Desisters’ language became increasingly grievance-focused 
and hostile over time, whereas Persisters’ language showed 
more stable or even positive shifts. Finally, our analysis of 
critical time periods provided mixed support for our hypoth-
eses (H3 and H4). We found that a break from the forum 
might temporarily reduce feelings of desperation and frus-
tration as these were lower at post-gap than baseline level, 
but post-gap comments displayed lower levels of analytic 
reasoning. Upon re-engagement, none of the other variables 
showed significant changes compared to baseline or pre-gap 
levels (H4).

The observation that Desisters’ language became increas-
ingly negative over time, as marked by significant increases 
in hate, loneliness, threat, and violence-related language, 
alongside increases in analytic reasoning and authenticity. 
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rise in wordcount suggests a final intensification of com-
municative effort before disengagement.

Persisters exhibited a more stable, or at least less nega-
tive, emotional trajectory than Desisters, suggesting their 
engagement may serve as a relatively effective coping 
mechanism. Compared to Desisters, Persisters showed vari-
ous decreases or slower increases over time in desperation, 
frustration, hate, jealousy, loneliness, paranoia, suicide, 
threat, and violence linguistic markers. This aligns with 
existing literature indicating that some incels benefit from 
positive aspects of community involvement, such as foster-
ing a sense of belonging and feeling understood (Speckhard 
et al., 2021). Additionally, Persisters showed an increase in 
Clout over time, without significant corresponding changes 
in Authenticity or Tone. Further, we observed a simultane-
ous significant decrease (or slower increase) in Analytic 
thought and Authenticity compared to Desisters. This sug-
gests growing social status or authority within the forum, 
a pattern well-documented in other extremist online com-
munities where a core of highly active, tightly connected 
members disproportionately influence conversation and 
information flow; a pattern that has been documented in 

Their posts also grew longer over time, whereas their 
overall tone became more negative. This concurrent esca-
lation in negative markers and linguistic complexity may 
reflect a process of disillusionment and movement burn-
out. This aligns with existing literature, which suggests 
that disillusionment occurs when members’ expectations of 
community support or shared purpose clash with the com-
munity’s actual norms and behaviours (Simi et al., 2019). 
Over time, this discrepancy can contribute to psychologi-
cal strain and burnout (Gaudette et al., 2022). Crucially, this 
implies that disengagement from the forum does not nec-
essarily indicate emotional recovery. Rather, it may signal 
that the psychological cost of continued participation has 
become unsustainable, compelling members to withdraw 
despite persisting, or even intensifying, negative emotions. 
Additionally, Desisters’ posts grew longer over time. This 
concurrent increase in word count could imply that as emo-
tional burden intensifies, users engage in more elaborative 
self-expression, potentially as a form of emotional offload-
ing. This is consistent with findings from expressive writing 
research, where longer narratives correlate with the process-
ing of distress (Tausczik & Pennebaker, 2010). Thus, the 

Table 4  Post-Hoc Comparisons of Critical Time Periods for all Dictionary Variables
Variable Contrast Est SE Variable Est SE
Desperation Baseline – Pre-Gap .037 .023 Word count -.009 .027

Baseline – Post-Gap .063* .026 .038 .034
Pre-Gap – Post-Gap .025 .023 .047 .026

Frustration Baseline – Pre-Gap .014 .015 Analytic -.075 .051
Baseline – Post-Gap .043* .018 -.158* .062
Pre-Gap – Post-Gap .029 .015 -.083 .049

Hate Baseline – Pre-Gap -.014 .020 Clout -.067 .059
Baseline – Post-Gap .029 .023 -.046 .071
Pre-Gap – Post-Gap .043 .019 .021 .057

Jealousy Baseline – Pre-Gap -.001 .015 Authentic -.013 .057
Baseline – Post-Gap .015 .017 .103 .068
Pre-Gap – Post-Gap .017 .014 .116 .055

Loneliness Baseline – Pre-Gap .027 .026 Tone -.025 .053
Baseline – Post-Gap .033 .029 -.093 .063
Pre-Gap – Post-Gap .006 .025 -.068 .052

Paranoia Baseline – Pre-Gap .007 .017 Positive emotion .022 .024
Baseline – Post-Gap .018 .020 .040 .027
Pre-Gap – Post-Gap 011 .017 .018 .023

Suicide Baseline – Pre-Gap .010 .025 Anxiety .009 .009
Baseline – Post-Gap .034 .029 -.001 .010
Pre-Gap – Post-Gap .023 .024 -.009 .009

Threat Baseline – Pre-Gap .000 .017 Anger .020 .015
Baseline – Post-Gap .004 .020 -.003 .017
Pre-Gap – Post-Gap .004 .017 -.023 .015

Violence Baseline – Pre-Gap -.011 .024 Sadness .004 .010
Baseline – Post-Gap -.012 .028 .014 .012
Pre-Gap – Post-Gap -.001 .023 .010 .010

Note. Dependent variables are log-transformed (log(x + 1)). Estimates (Est.) represent the difference in the mean of the log-transformed diction-
ary variable between the contrasted time periods. p-values were derived using an asymptotic approximation which uses a z-ratio; ***p < .001, 
**p < .01, *p < .05
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baseline level or leading up to disengagement, though 
this difference was not significant. This suggests that 
while disengaged, the beliefs lingered and did not dimin-
ish. To the contrary, the user may be doubling down to 
fit back into the fold, or it may be that in their absence, 
they received pushback on their beliefs, which deepened 
them. This is consistent with Social Identity Theory and 
the concept of group threat (Tajfel & Turner, 1979), where 
criticism from an out-group strengthens commitment to 
the in-group and increases animosity toward the out-
group. The Returners thus show a unique trajectory; the 
emotional burden of engagement leads them to disengage, 
but without a fundamental shift in underlying grievances 
or cognitive patterns, the individual remains vulnerable 
to re-radicalisation, or a reversal of the disengagement 
process.

A layered view of radicalisation

This integrated framework is empirically grounded in 
the distinct longitudinal patterns observed: the sustained 
engagement of Persisters is supported by a confluence of 
social rewards (rising Clout) and cognitive shifts (a relative 
decrease in Analytic thought over time), while the disen-
gagement of Desisters is preceded by a critical escalation 
in grievance-focused emotional markers (including hate, 
loneliness, and threat) that suggests psychological and com-
municative burnout. Beyond the isolated trends in emotions 
or cognitive markers identified by our findings, how these 
factors interact to drive sustained engagement and radicali-
sation is of interest. Our results point to a layered model 
of engagement where core affective states, dynamic social 
grievances and cognitive processes interact to create a self-
perpetuating cycle (Fig.  1), consistent with multi-factor 
models of radicalisation (Borum, 2011; McCauley & Mos-
kalenko, 2008).

Looking at emotions, the incel forum users in our study 
show certain negative emotions such as anger and anxiety 
that appear to be stable and trait-like, whereas others such as 
sadness, loneliness and jealousy appear more dynamic and 
fluctuate with engagement. Such a distinction mirrors one 
made in clinical psychology between chronic core affectiv-
ity and situation-specific emotional responses (Zelenski & 
Larsen, 2000). The stable anger and anxiety may represent a 
chronic state of emotional dysregulation, which form a pre-
existing vulnerability that makes individuals susceptible to 
extremist ideologies (Borum, 2014). The online community 
then acts as a powerful amplifier, giving a clear focus to 
this underlying distress by framing it as externally-driven 
grievances (e.g., loneliness is “caused” by women, jeal-
ousy is “justified” by social unfairness). The community’s 
validation of these grievances is particularly appealing to 

other extremist communities (Asatani et al., 2021). Research 
on online social dynamics also indicates that status mecha-
nisms, such as Reddit’s comment voting systems, critically 
motivate user participation by reinforcing acceptance within 
the community, thereby influencing radicalisation trajecto-
ries (Habib et al., 2022). Moreover, studies of extremist and 
fringe forums find that a small subset of highly active or vet-
eran users often gain informal authority, acting as a social 
reward that sustains participation (Baele et al., 2022; Rothut 
et al., 2024). Together, these findings suggest that Persisters’ 
rising Clout reflects social reinforcement for loyalty, help-
ing to maintain their engagement, even as emotional indica-
tors remain stagnant or worsen and their critical thinking 
reflected in language through their analytic and authenticity 
levels decreases over time.

The Returners in our sample appeared to fall somewhere 
between Desisters and Persisters; they are not as distressed 
as the Desisters who end up leaving the forum, but they also 
do not seem to gain the social benefits of engagement in the 
same way Persisters do. Where Desisters experience a steep 
emotional devolution consistent with burnout, the Returners 
show a flatter decline, which may explain why their disen-
gagement is not permanent. Their positive Clout trajectory 
compared to Desisters suggests they are gaining some social 
status within the community. As such, they are uniquely vul-
nerable to a paradoxical cycle of disengagement due to the 
emotional burden and re-engagement due to the communi-
ty’s lingering appeal. The break provides temporary relief, 
but it does not resolve the underlying issues that led them to 
the forum in the first place.

We found that a break from the forum did lead to sig-
nificant short-term psychological shifts, specifically a sig-
nificant decrease in desperation and frustration scores in the 
post-gap period compared to baseline. However, when users 
returned to the forum after a break, they showed a signifi-
cant increase in Analytic thinking compared to their base-
line. The return thus marks a re-adoption of the ideology 
in a more entrenched and articulated way, that is consistent 
with the effects seen in group polarisation. This increase in 
structured thought upon re-engagement is consistent with 
the effects seen in ideological entrenchment, suggesting 
the Returners have processed and integrated the core griev-
ances into a more linguistically complex framework. Dur-
ing their disengagement, Returners’ core beliefs were likely 
challenged and condemned by the general public, creating a 
state of cognitive dissonance (Festinger, 1957). Upon their 
return, this dissonance is lifted by re-engaging with the ide-
ology uncritically, a process that represents a coping mecha-
nism of eliminating internal conflict by embracing the group 
ideology and reaffirming their identity within the group.

A similar process can be observed for Hate, which 
was also more pronounced upon re-engagement than at 
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skills needed to question the ideology, which creates a feed-
back loop where emotional distress drives engagement, and 
engagement in turn erodes the capacity for critical thought.

By integrating these findings, we propose a layered 
model for sustained engagement in online extremist com-
munities. This model suggests that engagement is driven by 
an interaction of:

1.	 Emotional appeal: The community offers a sense of 
belonging and validates the individual’s core negative 
affect and grievances.

2.	 Social rewards: Members are provided with social rein-
forcement and status, which makes continued engage-
ment a rewarding experience.

3.	 Cognitive facilitation: The community fosters an envi-
ronment where analytic thinking declines, thus reducing 
the psychological friction of adopting and sustaining an 
extreme ideology.

This integrated framework offers a more nuanced under-
standing of online radicalisation than a simple, linear path. 
It highlights how emotional vulnerability is exploited and 
reinforced through a combination of social and cognitive 

individuals who experience chronic distress and perceived 
marginalisation (Kruglanski et al., 2014).

This emotional vulnerability interacts with cognitive 
changes. Although chronic emotional distress does not con-
stitute a diagnosis as such, clinically relevant parallels exist 
with cognitive deficits. Research shows that sustained nega-
tive emotional states and rumination are linked with reduced 
executive function and cognitive rigidity (Snyder, 2013), 
manifesting as tunnel vision and a reduced capacity for ana-
lytical thinking. Our finding that a decline in analytic think-
ing is part of a broader pattern including trajectories for hate 
and clout, supports this interpretation. The decline in critical 
thinking then indicates a cognitive mechanism that allows 
the group’s ideological hate to take root. This is further sup-
ported by literature showing that a higher need for cognitive 
closure and greater dogmatism are predictive of extremist 
belief systems (Obaidi et al., 2023). In this model, chronic 
emotional vulnerability predisposes the individual to seek 
an ideological escape, which the community provides. 
Through validation of their grievances and social rewards 
like clout and a sense of belonging, the community and its 
ideology becomes more central to the individual. This pro-
cess is then reinforced by a decline in the very cognitive 

Fig. 1  Proposed Layered Model of Engagement and Radicalisation
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narratives (herEthical.AI, 2025) could be adapted to refine 
our framework, enabling more dynamic and scalable iden-
tification of radicalisation-related discourse and improving 
both research and prevention applications. Furthermore, we 
did not control for situational or contextual factors, such as 
specific forum threads or external events, which may have 
influenced language use. Therefore, the results should be 
interpreted with caution, recognising that observed linguis-
tic patterns may reflect both individual tendencies and con-
textual influences.

Practical implications

The longitudinal and differential findings presented in this 
study offer a novel psychology-grounded model that can be 
directly leveraged by law enforcement, counter-terrorism 
initiatives and mental health practitioners to enhance pre-
vention and intervention efforts. The primary novelty of 
our work is the demonstration that sustained engagement 
in online extremism is not a linear process of escalation, 
but is instead driven by distinct, measurable psychologi-
cal trajectories. This layered framework therefore enables a 
more targeted approach to prevention and relapse reduction 
by mapping the dynamic emotional, social, and cognitive 
mechanisms that sustain or disrupt engagement.

First, the prevention of ideological entrenchment evident 
in Persisters. The linguistic trajectory of Persisters, which is 
marked by rising Clout and a concurrent decline in Analytic 
thinking, signals a transition from emotional vulnerability 
to cognitive rigidity reinforced through social validation. 
For practitioners, this combination indicates successful 
integration into the extremist social structure, where criti-
cal reflection has been supplanted by status-based reward. 
Intervention efforts should therefore move beyond conven-
tional de-radicalisation models and focus on disrupting the 
social identity affirmation that sustains engagement. Law 
enforcement and community-based programmes can tar-
get this process by promoting constructive, non-ideological 
pathways to social recognition, such as mentorship or com-
munity status mechanisms that fulfil the same psychosocial 
needs without reinforcing extremist norms. These strategies 
collapse the feedback loop of social reward and ideological 
conformity, increasing the likelihood of disengagement.

Second, the opportunity to capitalise on burnout seen in 
Desisters as an intervention window. Among Desisters, the 
pre-disengagement escalation of grievance-based language 
marked by sharp increases in hate, loneliness, and threat-
based language represents a form of movement burnout 
and emotional overload. This pattern identifies a critical, 
time-sensitive window for intervention, in which the social 
and emotional costs of continued participation outweigh its 
perceived benefits. Monitoring these linguistic shifts can 

mechanisms, creating a powerful, self-perpetuating cycle of 
engagement that is difficult to break. This model could pro-
vide a useful basis for future research into sustained engage-
ment and re-radicalisation, and offers a valuable starting 
point for developing more targeted clinical interventions.

Limitations & future directions

Due to the correlational nature of the data, we cannot estab-
lish a causal relationship between forum engagement and 
psychological changes. Although we can identify temporal 
trajectories, we cannot definitively state that forum engage-
ment causes the observed shifts in cognitive and emotional 
patterns. They may be a reciprocal or co-occurring process. 
Whilst the use of a single forum provides a deep, longitu-
dinal dataset, it also means our findings may be specific to 
the culture and moderation of this particular community 
and may not generalise to other online communities. Future 
research should examine multiple platforms, and ideologies 
to determine whether the model we propose generalises to 
ideologies that may be less grievance-focused. In a simi-
lar vein, next steps should include prospectively validat-
ing whether the linguistic trajectories identified here can 
reliably anticipate changes in psychological engagement 
over time. Developing and testing risk-scoring algorithms 
or automated classifiers would allow for systematic evalu-
ation of accuracy and false-positive rates, ensuring any 
applied use of these markers remains empirically grounded 
and ethically sound. A critical limitation is the inability to 
fully account for complex user behaviours associated with 
account management on the forum. Our analysis is based 
on unique usernames, but we cannot track a single indi-
vidual across multiple accounts. This means that a user we 
have classified as Desister may in fact be a “ghost returner” 
who re-engages with the community under a new iden-
tity. Our data also includes accounts labelled as “Deleted 
Member”, which we cannot definitively distinguish from a 
banned user. As a result, our findings on the Desister and 
Returner groups are likely conservative and may not repre-
sent the full spectrum of user activity. The inability to link 
new accounts to old ones means our analysis systematically 
misses a portion of the returning population, potentially 
skewing the trajectories we have observed. Finally, it is 
important to note that our linguistic analyses infer psycho-
logical or ideological states indirectly through dictionary-
based markers. Although these tools are widely used and 
validated, they do not provide direct measures of users’ 
internal experiences. Future work could address this by 
integrating AI-driven natural language processing to detect 
latent patterns, hidden returners, or emergent psychologi-
cal signals across platforms. Machine-learning models, such 
as those used by HerEthical.AI to classify victim-blaming 
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inform threat-assessment protocols and supportive outreach 
before individuals fully withdraw. In practice, this could 
guide both online moderation systems and specialised units 
to initiate empathetic engagement or referral to mental-
health services, capitalising on the temporary openness to 
alternative narratives that burnout creates.

Finally, preventing relapse and re-radicalisation. For 
Returners, the re-engagement pattern, characterised by 
heightened analytic thinking and stable or increased hostility, 
suggests cognitive consolidation of extremist ideology fol-
lowing exposure to external criticism. This mirrors relapse 
dynamics in other behavioural domains, where returning indi-
viduals often exhibit renewed ideological commitment. Pre-
vention efforts should therefore focus on post-disengagement 
support that addresses residual grievances and identity needs, 
rather than treating disengagement as recovery. Practically, 
multi-agency coordination between law enforcement, social 
workers, and online-safety practitioners could help maintain 
contact with individuals after disengagement, offering struc-
tured emotional support and community reintegration oppor-
tunities to reduce the pull of extremist spaces.

Together, these applications demonstrate that linguistic 
and psychological markers can serve as dynamic indicators 
for both escalation and disengagement, providing a valu-
able tool for early detection, risk assessment, and relapse 
prevention. By linking emotional distress, social reinforce-
ment, and cognitive change, this study advances a model 
that is both theoretically novel and operationally relevant. 
Recognising and responding to these interacting layers can 
inform data-driven, psychology-informed prevention strat-
egies across policing, clinical, and policy domains, ulti-
mately reducing the persistence and recurrence of extremist 
engagement online.

Conclusion

The findings of this study provide a novel, clinically relevant 
framework for understanding the cognitive and emotional 
layers of online extremism. The identification of distinct 
psychological trajectories among Persisters, Desisters and 
Returners suggests that the language they use can serve as a 
tool for risk assessment. Although this study focused on an 
incel forum, the proposed layered model could potentially 
be applied to monitor shifts in engagement or emotional and 
cognitive patterns across diverse online ideological commu-
nities, informing preventive or early intervention strategies 
across diverse contexts.
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