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This study offers an interdisciplinary examination of the radicalization process
using the Biopsychosocial Model, which integrates biological, psychological, and
social determinants. It addresses the limitations of traditional approaches
predominantly focused on sociopolitical, psychological, and demographic factors
by investigating the neural mechanisms that underlie social identity and group
dynamics, thereby intensifying radical beliefs. Employing social neuroscience, this
research identifies neural correlates of radicalization, contributing to a
comprehensive understanding encompassing cognitive psychology, neuroscience,
and political science. The findings reveal that specific brain functions associated
with social processing are significantly implicated in the adoption and
reinforcement of extremist ideologies. This paper discusses how these insights can
guide the development of more nuanced counter-terrorism strategies, advocating
for policies informed by an understanding of the neurobiological bases of
radicalization. By challenging established paradigms and promoting
interdisciplinary dialogue, this research aims to provide a scientific basis for
countermeasures against the evolving threat of terrorism. It highlights the need to
consider the intricate interplay of biological, psychological, and social factors in
devising comprehensive and effective interventions.
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I. Introduction

Terrorism, as an evolving global threat, challenges our comprehension of radicalization.
Traditional models have focused mainly on sociopolitical and psychological factors, often
neglecting the individual's internal processes that lead to radicalization. This oversight has resulted
in fragmented perspectives across various disciplines, rarely converging to offer a comprehensive
understanding. However, recent advancements in social neuroscience have begun illuminating the
neural foundations of radical beliefs and behaviors, a realm insufficiently explored in current
terrorism discourse. This gap underscores the need to integrate biological insights with
psychological and social dimensions to foster a more sophisticated grasp of extremist behavior.

This study endeavors to fill this void by employing the Biopsychosocial Model, proposing
an interdisciplinary framework that includes biological, psychological, and social determinants
and examines their interconnections in the radicalization process. This methodology paves the way
for pioneering strategies in de-radicalization and prevention, informed by comprehending neural
mechanisms related to social identity and group affiliation. Our primary goal is to bridge the
academic divide between social neuroscience and terrorism studies, seeking to clarify the neural
processes central to radicalization and offer valuable insights for crafting effective counter-
terrorism strategies. Through this interdisciplinary approach, we delve into the roots of extremist
beliefs and actions shaped by a complex interplay of cognitive, emotional, and social factors.

In pursuing these objectives, the research dissects the biopsychosocial catalysts of
radicalization, guided by the question: "What are the biological, psychological, and social
determinants contributing to radicalization, and how can a Biopsychosocial Model inform
prevention and intervention strategies?" Our aims are twofold: First, to apply social neuroscience
in investigating how neural structures influence group dynamics and identity within extremist
settings, focusing on the cognitive foundations of ideological commitment. Second, to examine
the neural correlates of various extremist ideologies and their influences on behavior and decision-
making, considering the implications for counter-terrorism strategies. By integrating these
insights, our study offers empirical evidence to support a novel counter-terrorism paradigm. It
advocates for incorporating neurobiological perspectives into traditional models and demonstrates
how such integration can amplify the efficacy of intervention strategies. This research represents
a critical step towards a more intricate and scientifically informed understanding of radicalization,
contributing strategically to global peace and stability efforts.

I1. Theoretical Framework: The Biopsychosocial Model

The understanding of radicalization in traditional models has often been confined to single-
disciplinary frameworks. For instance, Freud's Psychoanalytic theory emphasizes the role of the
unconscious mind and past experiences in shaping current behavior. It suggests that extremist
tendencies might stem from unresolved conflicts and a desire for power and belonging (Walinga,
2014). In contrast, Social Identity Theory examines how social identification and group behavior
contribute to conflict, proposing that individuals within groups can lose rationality, succumbing to
collective irrationality (Strindberg, 2020). Furthermore, Frustration—Aggression Theory posits that
aggression results from frustration, indicating that individuals experiencing frustration are more
prone to extremist ideologies (Breuer & Elson, 2017).
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While these perspectives offer valuable insights into specific facets of radicalization, they
often do not fully capture its multifaceted nature. Each perspective offers a restricted view,
potentially limiting the development of all-encompassing prevention and intervention strategies.
The current academic consensus is shifting towards a recognition that no singular discipline or
theoretical model can comprehensively encompass the complexities of radicalization. This shift
highlights the necessity for a multidisciplinary approach that amalgamates diverse theories to fully
understand the phenomenon. The Biopsychosocial Model represents such an approach, aiming to
synergize biological, psychological, and social theories to provide a more inclusive comprehension
of radicalization.

i. Introducing the Biopsychosocial Model

Originally developed within the medical field, the Biopsychosocial Model presents an integrated
approach, examining the dynamic interaction between biological, psychological, and social factors
influencing health and disease (Engel, 1977). This model has demonstrated utility in various
medical conditions, including chronic pain, cardiovascular diseases, and oncological disorders. It
has also been effectively applied to behavioral and mental health issues, such as addiction,
depression, and anxiety (Novy & Aigner, 2014; Suls & Martin, 2010; Gatchel et al., 2007).
Distinctive in its multidisciplinary nature, the Biopsychosocial Model provides a comprehensive
framework that recognizes the simultaneous influence of multiple factors on a given condition or
behavior. This model addresses the limitations inherent in earlier, more isolated approaches by
offering a broader perspective. It acknowledges that radicalization is shaped by a complex
interplay of biological, psychological, and social factors, thus offering a more inclusive
understanding of this phenomenon.

ii. The Biopsychosocial Model's Relevance to Radicalization

In exploring the complex phenomenon of radicalization, this paper introduces an innovative
application of the Biopsychosocial Model. Traditionally underutilized in de-radicalization studies,
our interdisciplinary approach integrates biological, psychological, and social determinants. This
addresses a critical gap left by conventional methods that predominantly focus on sociopolitical
and psychological factors. The comprehensive nature of the Biopsychosocial Model is crucial in
capturing the intricate interaction among individual psychology, biological predispositions, and
socio-environmental influences in the context of radicalization. Our approach not only aligns with
but also propels forward the current academic and practical discourse in understanding and
countering radicalization. By leveraging insights from social neuroscience, particularly those
about neural mechanisms underlying social identity and group dynamics, our research presents a
nuanced perspective vital for devising effective prevention and intervention strategies. Adopting
the Biopsychosocial Model marks a transformative shift in radicalization research from
unifactorial to multifactorial paradigms, enabling a more comprehensive investigation of this
complex issue. This advanced integrative methodology forms a foundational base for future
research and policy development, aiming to counteract the evolving threat of terrorism through a
more profound, multidimensional understanding.
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iii. Definitions and Conceptual Clarifications

Radicalization, a multifaceted phenomenon without a universally accepted definition, is
characterized by how individuals adopt extreme ideological positions, often leading to actions
driven by such convictions. The term's ambiguity stems from its ill-defined boundaries, where
legitimate dissent intersects with extremism (Neumann, 2013). This paper examines interlinked
cognitive dynamics central to contextualizing radicalization, focusing on how cognitive and social
mechanisms collectively reinforce extremist belief systems. We explore concepts such as
confirmation bias—the unconscious inclination towards information that reaffirms pre-existing
beliefs, thus strengthening one's worldview (Trip et al. 2019)—and motivated reasoning, where
emotional motivations bias information processing to conform to existing desires or beliefs,
facilitating the adoption of radical ideologies (Trip et al., 2019).

This study also investigates dichotomous thinking, a cognitive distortion that simplifies
complex realities into a binary 'us versus them' framework. It is foundational to extremist
narratives that exploit sharp in-group and out-group distinctions (Lewis et al., 2019). The
socialization process, through which individuals internalize their culture's norms and beliefs,
becomes crucial when examining the interplay of cognitive biases with the social environment,
influencing susceptibility to radicalization (Gecas, 2001). Additionally, we delve into
neuroanatomical correlates such as the amygdala, known for its role in fear and aggression
responses—emotions often heightened by exposure to extremist material (Schuurman, 2018)—
and the prefrontal cortex, implicated in reasoning and social behavior. The default mode network,
engaged during reflective thinking and empathy, and the temporoparietal junction, key in
understanding others' intentions, are also examined for their associations with radical beliefs and
actions (Arnsten, 2009; Li et al., 2014; Karpouzian-Rogers et al., 2021). Further, we analyze the
anterior cingulate cortex, which is responsible for conflict monitoring, error detection, and
cognitive flexibility (Hurley et al., 2011), and the ventral striatum, which is significant in identity
formation and the reward system (Tremblay, 2009). Studying these regions' activity patterns is a
cornerstone of this research.

Moreover, the paper evaluates therapeutic interventions, including cognitive behavioral
therapy (CBT), a well-established treatment modality that alters maladaptive cognition linked to
radicalization (Hofmann et al., 2012). Neurofeedback Training (NFB), which utilizes real-time
brain activity feedback, emerges as a novel approach to addressing cognitive and emotional
dysregulation (Omejc et al., 2018). Together with Functional Magnetic Resonance Imaging (fMRI)
and Electroencephalography (EEQG), these methods provide insights into the neural correlates of
behavior and psychological states, serving as indispensable tools in both clinical and research
settings to investigate the neurological bases and treatment impacts on radicalization (Glover,
2011; St Louis, 2016). These therapeutic modalities, analyzed for their influence on cognitive
schemas associated with radicalization, are further expounded in this work.
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II1. Discussion and Analysis

i. Exploring Extremism: Unveiling the Bio-Psycho-Social Dimensions

The origins of extremist beliefs and actions are multifaceted and complex, shaped by a confluence
of cognitive, emotional, and social factors. This section examines how these components
collectively influence extremist behavior.

i.i. Cognitive Factors

a. Confirmation Bias

Extremist belief systems often solidify through complex cognitive processes, with confirmation
bias playing a pivotal role. Defined as the inclination to seek, interpret, favor, and remember
information that aligns with one’s pre-existing beliefs, this bias can lead to perceptual and decision-
making errors (Nickerson, 1998). In extremism, confirmation bias is an active process of selecting
information that reinforces radical beliefs, often coupled with the rejection of contradictory
evidence (Peters, 2020). The resilience of extremist attitudes, underpinned by their emotional
intensity, renders them particularly susceptible to this cognitive distortion. A notable example is
Anders Breivik’s selective adoption of information that supported his anti-Islamist and xenophobic
ideologies, which persisted despite psychiatric assessments indicating paranoid schizophrenia
(Leonard et al., 2014). Recent studies, including Peters (2020) and Roberts-Ingleson and McCann
(2023), have found that confirmation bias significantly contributes to the effects of misinformation,
playing a vital role in the radicalization process. Additionally, using fMRI, Kaplan et al. (2016)
discovered that individuals with extreme beliefs are more likely to interpret ambiguous evidence
as affirming their existing ideologies, further entrenching these convictions. These findings
highlight a deeply ingrained cognitive pattern that complicates the de-radicalization process.

b. Motivated Reasoning

Motivated reasoning is a cognitive phenomenon where individuals’ desires and preferences shape
their information processing, often leading to accepting conclusions they wish to be true (Kunda,
1990). In extremist contexts, this reasoning is crucial as individuals selectively interpret
information to justify their ideologies, ignoring contradictory evidence. This cognitive process is
related to but distinct from confirmation bias, driven more by emotional investment in desired
outcomes. Dichotomous thinking, which simplifies complexities into binary oppositions, often
exacerbates this process, a common trait in extremist narratives (Zmigrod et al., 2019). Bruneau
(2015) identifies motivated reasoning as a critical cognitive bias in ideological conflicts, noting its
role in delegitimizing opposing viewpoints and exacerbating intergroup disputes. Neuroimaging
studies show that the precuneus is particularly active during ideologically motivated narrative
processing, suggesting a neural basis for group biases and narrative rejection. Understanding the
complexities of motivated reasoning offers potential intervention pathways, as strategies targeting
these cognitive processes could lead to more effective de-radicalization methods.
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c. Rational Choice Theory

Integrating Rational Choice Theory (RCT) into examining cognitive factors provides additional
insight into extremism. RCT posits that extremists are not irrational actors but strategic decision-
makers who utilize cognitive faculties like perception, memory, and motivated reasoning in a 'cost-
benefit' analysis of their actions (Crenshaw, 1981; Kunda, 1990). Within this framework, cognitive
biases such as confirmation bias and dichotomous thinking can distort perceptions of rationality,
influencing extremists’ choices (Zmigrod et al., 2019). Recognizing that extremists engage in
cognitive calculations, albeit influenced by biases, RCT adds depth to our understanding of how
cognitive processes shape extremist attitudes and behaviors.

i.ii. Social Factors

Social exclusion is a critical factor contributing to the development of extremist tendencies
(Pfundmair, 2022). Neuroscientific research supports this, suggesting that social exclusion can
affect neural patterns similar to those associated with pain and negative affect, thus potentially
increasing vulnerability to radicalization (Pretus et al., 2018). This is consistent with findings from
the United Nations Office of Counter-Terrorism, which identifies social exclusion and
marginalization as significant drivers of violent extremism (UNOCT, 2020).

Economic deprivation also plays a vital role in fostering extremism. Limited economic
opportunities can lead to social unrest and diminished trust in established institutions, creating
fertile grounds for extremist ideologies. This dynamic is exemplified in ISIS's recruitment
strategies in North Sinai, which leveraged economic vulnerabilities alongside ideological appeals
(Ashour, 2022). The Global Terrorism Index further elucidates the link between poverty, political
instability, and the rise of terrorism (Global et al.; World, 2023). Additionally, the process of
socialization is crucial in shaping extremist ideologies. Agents of socialization, including families,
peer groups, educational institutions, and online communities, significantly influence individuals'
belief systems. Environments that propagate extremist views or are disconnected from mainstream
society can become hotbeds for radical ideologies (Ashour, 2022). The World Bank's research
supports the role of social inclusion in countering extremism, highlighting the effectiveness of
inclusive social policies (World Bank, 2016).

Lastly, sacred values have profound implications in cultural conflicts, often laying the
groundwork for radicalization. These values, seen as inviolable truths central to a society's cultural
and moral fabric, resist negotiation or material trade-offs. Attempts to reconcile these values with
tangible incentives can lead to the 'backfire effect,' exacerbating resistance instead of diminishing
it. In contrast, symbolic gestures, which may have no material value but significant cultural
importance, can facilitate flexibility and reconciliation. This dynamic is evident in scenarios such
as Iran's nuclear program and Hindu-Muslim conflicts in India, where sacred values intertwine
with national pride, religious duty, and historical narratives. Acknowledging and thoughtfully
engaging with these sacred values is crucial for de-escalating cultural tensions and fostering
dialogue in otherwise intractable ideological disputes (Ginges and Atran, 2013).
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ii. Neural Factors in Group Radicalization and Decision-Making

The evolving field of social neuroscience has begun to shed light on the neural underpinnings of
radicalization, a complex process often influenced by a web of cognitive, social, and
environmental factors. Understanding the neural mechanisms underlying radicalization could
provide a comprehensive, multi-dimensional perspective that complements existing sociopolitical
frameworks. This section aims to probe deeper into three pivotal areas: group dynamics, identity
formation, and the decision-making processes associated with radicalization.

ii. i. Group Dynamics and Neural Substrates

The neuroscientific examination of the amygdala illuminated the intricacies of group dynamics
and their influence on reinforcing extremist ideologies. Functional magnetic resonance imaging
(fMRI) studies elucidate the amygdala's heightened responsiveness to in-group versus out-group
faces, demonstrating its pivotal role in emotional processing related to group biases. Hart et al.
(2000) found that, while no initial activation differences were detected, subsequent presentations
elicited a notable amygdala response to out-group faces, an effect not paralleled in its response to
in-group stimuli. A significant interaction of condition substantiated this by scanning in repeated
measures of ANOVA, suggesting habituation to in-group faces that did not occur with out-group
faces. As elaborated in the subsequent figures, Figure 1 graphically represents the amygdala's
increased BOLD signal during later stimulus presentations for out-group contrasts. Figure 2
illustrates the interaction, delineating the significant differential responses over time.

Figure 1. Amygdala Response To Outgroup Vs. Ingroup

Figure 1 Amygdala Response To Outgroup Vs Ingroup “Hart, A. J., Whalen, P. J., Shin, L. M., McInerney, S. C., Fischer, H., &
Rauch, S. L. (2000, August). Differential response in the human amygdala to racial outgroup vs ingroup face stimuli. NeuroReport,
11(11), 2351-2354.” https.//doi.org/10.1097/00001756-200008030-00004

Figure 2. Bar graph of the significant amygdala BOLD response interaction
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Figure 2 Bar graph of the significant amygdala BOLD response interaction, contrasting outgroup and ingroup stimuli over time
“Hart, A. J., Whalen, P. J., Shin, L. M., McInerney, S. C., Fischer, H., & Rauch, S. L. (2000, August). Differential response in the
human amygdala to racial outgroup vs ingroup face stimuli. NeuroReport, 11(11), 2351-2354." https://doi.org/10.1097/00001756-
200008030-00004

The differential amygdala response to in-group versus out-group faces, as demonstrated in Figures
1 and 2, not only elucidates a neurobiological mechanism underpinning extremist ideologies but
also offers a pivotal bridge to enhancing sociopolitical radicalization models. Without habituation,
the amygdala's sustained bias towards out-group faces underlines a neurologically based
mechanism for persistent negative emotional arousal and bias against out-group members. This
persistent arousal can theoretically contribute to the justification of violence, bolster in-group
cohesion against perceived threats, and increase susceptibility to extremist narratives that depict
out-groups as fundamentally different or dangerous. Furthermore, this responsiveness to
emotionally provocative stimuli, such as propaganda, can amplify group cohesion and solidify
extremist views. The aggression-linked amygdala activation patterns identified via neuroimaging
provide a biological basis for how group dynamics can nurture extremist sentiments, contributing
to individual and collective radicalization pathways. Crucially, understanding these neural
mechanisms offers a novel vantage point to complement and expand upon sociopolitical models
by incorporating a biological dimension into the analysis of radicalization. This biologically
grounded perspective is instrumental in developing targeted interventions, as it underscores
specific neural pathways and cognitive processes that can be addressed. For instance, interventions
might focus on moderating amygdala reactivity to out-group stimuli or mitigating the impact of
emotionally charged propaganda. By integrating these neurobiological insights with sociopolitical
strategies, we can develop more nuanced, practical approaches to counter radicalization, enhancing
prevention and de-radicalization efforts.
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ii. ii. Identity Formation and Neural Circuitry

Identity formation is a multifaceted process influenced by cognitive, social, and biological factors.
The prefrontal cortex (PFC) and the ventral striatum (VS) play vital roles in identity formation,
particularly in processing social information and influencing self-concept and social affiliations
(Arnsten, 2009; Tremblay, 2009). Studies suggest reduced activity in the PFC among those
susceptible to extremist ideologies, pointing to compromised cognitive control and emotion
regulation (Dixon et al., 2017). As extremism can be viewed as an extreme form of identity
formation, understanding the neural circuitry involved could provide clues for preventative
strategies. The self-evaluation mode operated by the medial prefrontal cortex (mPFC), as described
by Moran et al. (2006), plays a critical role in identity formation, which may become distorted in
extremism. This ‘psychological’ default mode favors self-bias, where positive traits are over-
emphasized and negative traits are minimized, contributing to a skewed self-concept. Such bias
may reinforce extremist ideologies by inflating perceptions of in-group virtues while dismissing
out-group attributes, bolstering radical self-identity and group alignment.

The interplay between the mPFC and posterior cingulate cortex (pCC) is implicated in the
high personal relevance of information, a process potentially exploited by extremist narratives to
enhance in-group favoritism and out-group derogation (Moran et al., 2006). Moreover, the ventral
anterior cingulate cortex (VACC) shows increased activity in evaluating optimistic over negative
traits, especially when these traits align with one's self-image. This could explain the allure of
radical ideologies that promote a positive self-view within the group context while devaluing
opposing perspectives. After elucidating the functional significance of the mPFC in self-evaluation
and its potential distortion in the context of extremism, Figure 3 provides a visual summary of the
brain areas implicated in these processes. It encapsulates the heightened activity in the mPFC and
PCC associated with high self-relevance judgments and the vACC's role in evaluating positive
traits, which are crucial in understanding the neural basis of identity reinforcement within
extremist ideologies.

Figure 3. Neural Correlates of Self-Description
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Figure 3 Neural Correlates of Self-Description. Displays medial and ventral anterior cingulate cortex activation during self-
referential processing of positive and negative traits. “Moran, J. M., Macrae, C. N., Heatherton, T. F,, Wyland, C. L., & Kelley, W.
M. (2006, September 1). Neuroanatomical Evidence for Distinct Cognitive and Affective Components of Self. Journal of Cognitive
Neuroscience, 18(9), 1586—1594." https.//doi.org/10.1162/jocn.2006.18.9.1586

Reaction time data suggest that highly self-descriptive traits, whether positive or negative, are
processed differently, as shown by increased activity in the dorsal anterior cingulate (dACC) and
supplementary motor area (SMA). This might reflect a heightened emotional and motivational
significance attached to self-congruent information. This factor could be instrumental in the
radicalization process by enhancing the appeal of extremist ideologies that resonate with one's self-
view. These neural patterns highlight potential targets for intervention, suggesting that reducing
mPFC-driven self-enhancement biases and promoting a more balanced self-evaluation could
mitigate the susceptibility to radical ideologies. Such a neurocognitive approach could
complement social and psychological strategies to counter radicalization.

Decision-making in radicalization involves complex cognitive and emotional processes, with
evidence indicating that the reward system, particularly the ventral striatum, is hyperactive in those
with extremist tendencies, suggesting that radicalization could partly be driven by the desire for
rewards like social acceptance or ideological satisfaction (Cikara, 2011; Kable & Glimcher, 2007).
Further, the prefrontal cortex (PFC) is integral to executive function and decision-making,
particularly in evaluating perceptual cues and reward values (Domenech & Koechlin, 2015).
Aberrations in the PFC, known for its impulse control capabilities, could result in impulsive,
extreme behaviors (Kim & Lee, 2011). The PFC’s involvement in executive functions, such as
goal-oriented neural process coordination, underscores its importance in decision-making
(Funahashi, 2017). Interactions between the PFC’s subregions (the dmPFC, ACC, and OFC) and
the amygdala are significant for social decision-making, and these connections may influence the
processing of extremist ideologies (Gangopadhyay et al., 2020). The PFC also engages in reward-
based decision-making by evaluating the belief states about reward contingencies linked to
choices, which could be altered in radicalization (Rouault et al., 2019).

The intricate roles of the PFC's subregions in shaping decision-making processes
underscore a complex neurological foundation for behavior. To visualize the PFC's multifaceted
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involvement in such cognitive operations, consider Figure 4. Here, the lateral, frontopolar, and
ventromedial areas, integral for executive functions and decision-making, are highlighted. This
visualization aids in consolidating our understanding of how the PFC's architecture facilitates
executive control—a system potentially vulnerable to exploitation in the pathway to radicalization.
By examining this figure, we can further discern how aberrant neural patterns within these regions
may correlate with the processing of extremist ideologies and the resultant behavioral
manifestations.

Figure 4. Anatomical Divisions of The Prefrontal Cortex (PFC)

Figure 4 Anatomical divisions of the prefrontal cortex (PFC) illustrating regions involved in executive functions and decision-
making “Domenech, P, & Koechlin, E. (2015, February). Executive control and decision-making in the prefrontal cortex. Current
Opinion in Behavioral Sciences, 1, 101-106.” https://doi.org/10.1016/j.cobeha.2014.10.007

These insights suggest that the PFC, particularly its subregions and their connections with
emotion-processing areas, could contribute to the justification of radical actions through altered
valuation processes. Dysregulation in these areas might predispose individuals to radical beliefs.
Hence, the decision-making implicated in radicalization may be influenced by a complex interplay
between cognitive evaluation and the neural processing of reward and punishment, guiding
learning and decision-making.
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iii. Neurology of Extremism: Insights for Countermeasures

The influence of extremist ideologies, notably nationalism and religious extremism, extends
beyond sociopolitical discourse into neural pathways and brain structures. While these ideologies
differ markedly in their objectives and tenets, there are emerging commonalities in the neurological
manifestations, potentially guiding strategies for Countering Violent Extremism (CVE).

iii. i. Neurobiology of Extreme Religious Beliefs

While religious extremism is often viewed as a socio-political issue, its roots extend into
neurobiological processes that shape human beliefs and identity. Neuroimaging studies identify
the ventromedial prefrontal cortex (vmPFC) as critical in processing core identity beliefs (Harris
et al., 2009; 2010). This engagement in evaluating beliefs against one's self-concept is essential to
understanding the conviction behind extremist ideologies. Notably, parallels exist between the
reinforcement of extreme beliefs and neurological pathways in addiction, suggesting a compelling
nature of ideological commitment akin to substance dependence (Inzlicht et al., 2011). However,
it is crucial to delineate the analogy: Addiction involves breaking physical and psychological
dependencies, whereas, in extremism, the challenge is altering a belief system deeply intertwined
with an individual’s identity.

To counter religious extremism effectively, it is essential to consider the cognitive
restructuring involved. Unlike addiction, where treatment often aims at detoxification and breaking
cycles of dependence, in CVE, interventions might focus on reorienting belief systems and
disentangling them from personal identity. This could involve the application of adapted cognitive-
behavioral therapies (CBT) and neurofeedback strategies, aiming to restructure the thought
patterns associated with belief reinforcement while being cognizant of the profound ethical
considerations in altering core beliefs (De Ridder et al., 2014).

Extreme nationalist ideologies are characterized by robust in-group loyalty and an aversion to out-
groups, with these dynamics being deeply rooted in neural processes. The amygdala plays a role
in fear and aggression responses to out-group members, while the prefrontal cortex is involved in
regulation and bias (Chekroud et al., 2014). This neural axis can reinforce nationalist extremist
ideologies. Addressing these mechanisms in CVE strategies requires interventions that enhance
empathy and promote critical thinking to modify the biased neural processing that supports
extremist ideologies (Bruneau & Saxe, 2012).

The application of CVE strategies to nationalist extremism must take into account the
distinct nature of these beliefs compared to addiction. The focus is less on breaking a cycle of
dependency and more on altering the emotional resonance with in-group narratives and reducing
perceived out-group threats. The ethical, practical, and methodological implications of these
neuropsychological strategies in CVE require comprehensive research and a careful, tailored
approach to ensure their efficacy and moral soundness.
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IV. Policy for Preventing Radicalization: A Neurological Approach

This section critically examines the contributions of social neuroscience to understanding the
processes of disengagement from extremist organizations and the subsequent reintegration of
former extremists into mainstream society. By leveraging insights from social neuroscience
research, the paper articulates foundational principles that can guide effective policy measures and
interventions to curb radicalization and violent extremism. This discussion further underscores the
translational promise of social neuroscience in shaping evidence-based strategies to counter
extremism and enhance social cohesion in pluralistic societies.

i. Neuroscience-Based Rehabilitation for Former Extremists

As the threat of violent extremism gains international attention, initiatives focused on the
disengagement, rehabilitation, and reintegration of former extremists have become a strategic
imperative. This section highlights the role of "Neuroscience-Informed Interventions for
Disengagement and Rehabilitation of Former Extremists," accentuating the potential for
integrating neuroscientific findings into the architecture and execution of programs that foster an
inclusive society.

Firstly, our study posits that interventions should feature components designed to cultivate
empathy and perspective-taking, capabilities instrumental in dismantling extremist ideologies and
fostering tolerance towards individuals from out-groups (Bruneau, 2012). Activities targeting these
cognitive processes might engage neural systems, such as the Mirror Neuron System and the
Anterior Insula, which are implicated in empathy and emotional resonance (Decety & Jackson,
2004).

Secondly, efforts aimed at the rehabilitation of former extremists should focus on
facilitating the construction of a new social identity detached from extremist affiliations. Such
objectives could be achieved through measures that stimulate self-awareness, self-reflection, and
personal growth, including group therapy, journal writing, and mindfulness training ( Koole,
2006). These activities engage neural circuits related to social cognition and self-concept, such as
the Medial Prefrontal Cortex (PFC), which plays a vital role in cognitive control and decision-
making (De Kloet et al., 2021).

Thirdly, interventions could be enhanced by encouraging positive intergroup
communication. Leveraging insights from intergroup contact theory, structured dialogue sessions
could effectively build trust between reformed extremists and other community members
(Pettigrew & Tropp, 2006). Such interactions are posited to attenuate amygdala activity,
consequently mitigating feelings of threat and anxiety associated with external groups.

ii. Cognitive Behavioral Therapy (CBT) in Radicalization Prevention and Reintegration

In the evolving discourse on disengagement and reintegration of former extremists, Cognitive
Behavioral Therapy (CBT) emerges as a significant intervention in the realm of radicalization
prevention and reintegration. It is a methodologically rigorous and clinically validated approach
that addresses cognitive distortions and emotional difficulties (Yuan et al., 2022). This section
elaborates on the application of CBT in deterring extremist ideologies and aiding reintegration.
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One critical aspect targeted by CBT is challenging cognitive distortions. The intervention
involves identifying and restructuring irrational beliefs and binary thinking patterns, primarily
engaging the prefrontal cortex responsible for executive functions, planning, decision-making, and
inhibitory control (Wood and Grafman 2003). This process facilitates adopting a more balanced
and nuanced perspective, diminishing the allure of extremist ideologies. CBT also targets
emotional difficulties, specifically managing and regulating negative emotions such as anger,
frustration, and anxiety. This intervention, involving the anterior cingulate cortex (conflict
monitoring, error detection, cognitive flexibility) (Feurer et al., 2021) and the amygdala (emotional
processing, fear, anxiety), enhances the ability to regulate emotions (Hua et al., 2021). This is
critical in augmenting emotional resilience and preventing radicalization. Further, CBT enhances
problem-solving and decision-making skills. By developing critical thinking and decision-making
abilities and engaging the prefrontal cortex and anterior cingulate cortex (Wood & Grafman, 2003),
CBT empowers individuals to make informed choices that resist extremist influences and foster
prosocial behaviors. Lastly, CBT aims to improve social skills and communication. This involves
teaching effective communication and social skills, like active listening, assertiveness, and
empathy, by engaging the temporoparietal junction and medial prefrontal cortex (Murdaugh et al.,
2014). This bolsters interpersonal relationships, enhances social support networks, and cultivates
a sense of community belonging, which is crucial for successful reintegration. Based on these
insights, CBT interventions hold considerable promise for fostering individual transformation and
broader societal integration. Specifically, the program elements aim to develop cognitive,
emotional, and social competencies grounded in neuroscientific understanding that aid in
disengaging from extremist ideologies and facilitate a successful reintegration into mainstream
society (Yuan et al., 2022).

In summary, the tailored application of CBT, underpinned by neuroscientific insights,
provides a robust framework for effectively addressing the complex challenges associated with the
disengagement, rehabilitation, and reintegration of former extremists. The evidence-based
approach encapsulated in these interventions holds substantial promise for mitigating violent
extremism and fostering social cohesion.
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V. Limitations and Conclusion

The current investigation into the radicalization process through the lens of the Biopsychosocial
Model has illuminated complex interactions across social, biological, and psychological domains.
Despite the comprehensive nature of this model, its roots in medical and psychological disciplines
suggest a potential oversight of pivotal criminological and geopolitical elements. This observation
is not to diminish the model's significance but to recognize that its applicability may be constrained
when translating the intricate radicalization matrix into operational terms for empirical research.
Future research is warranted to refine the model's application in this domain, focusing on
developing methodologies to dissect and quantify the influence of the multifaceted factors at play.
Studying extremism's cognitive, emotional, and social aspects confronts the difficulty of
pinpointing the effects of specific elements like confirmation bias. The Rational Choice Theory's
shortcomings become apparent in the face of the non-rational forces driving extremism, including
sacred values that defy traditional rational frameworks and vary culturally, suggesting the
Biopsychosocial model requires expansion to understand these influences fully.

Neuroscientific research in extremism, including neuroimaging studies of group dynamics
and amygdala function, has underscored the intricate nature of neural, psychological, and social
factors involved in radical behavior, necessitating cautious interpretation to avoid
oversimplification. Studies by Hart et al. (2000) and Cunningham et al. (2004) illustrate the
challenge of translating controlled laboratory findings to the complexities of real-world
radicalization, with areas like the medial prefrontal cortex and ventral anterior cingulate cortex
demonstrating complex roles that extend beyond simplified neural circuits. This complexity is
compounded in policy development, where integrating social neuroscience into anti-radicalization
efforts requires nuanced, culturally sensitive, and ethically sound approaches that respect personal
autonomy. While valuable, fMRI and related technologies face limitations in temporal resolution
and susceptibility to biases, suggesting a need for multimodal imaging to establish a clearer
temporal causality in neural correlates of extremism. The translation of this intricate web of
neuroscientific knowledge into practical and scalable policy interventions is further challenged by
the current interdisciplinary disconnect and the scant empirical evidence supporting the
effectiveness of these approaches, underscoring the need for comprehensive, longitudinal research
to inform policies that are as complex and multifaceted as the behaviors they aim to address. To
mitigate these limitations, a concerted effort is required to foster collaboration across neuroscience,
social sciences, ethics, and policymaking. Such multidisciplinary efforts are imperative to ensure
that neuroscientific insights responsibly, ethically, and effectively inform policy.

In conclusion, this study has provided a comprehensive analysis that underscores the
necessity of an interdisciplinary approach to understanding radicalization, integrating biological,
psychological, and social perspectives. It calls for future research to embrace longitudinal
methodologies and culturally tailored interventions to address the nuanced dynamics of
radicalization. The path forward involves fostering interdisciplinary partnerships to responsibly
and ethically convert scientific knowledge into evidence-based policies, aiming to counteract
radicalization and promote societal disengagement from extremist ideologies. This research thus
lays the groundwork for further scholarly inquiry and informs policy development towards a safer,
more cohesive society.
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