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Abstract

The default mode network (DMN) is a large brain network that is most active when we are at rest or thinking about ourselves.
It plays a key role in shaping our sense of self through memory, understanding others, and imagining the future. Recent
research shows that problems with the DMN has a major role in anxiety disorders. People with anxiety often show a mix of
DMN underconnectivity during rest, which disrupts their internal narrative, and overactivity when facing threats or focusing
on tasks. These issues are made worse by poor coordination with the brain s salience network and executive control networks,
creating an imbalance that leads to symptoms like constant rumination, negative memory bias, and unhelpful self-focus.
We look at these patterns in generalized anxiety disorder, social anxiety disorder, and show how a disrupted self-narrative
and increased self-other monitoring contribute to symptoms. We also discuss how treatments such as cognitive-behavioral
therapy, mindfulness, and new medications can help rebalance the DMN and reduce anxiety. While current research has some

limitations, focusing on the DMN may help guide the development of better treatments for anxiety disorders.
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1. Introduction

Anxiety disorders are among the most common and disabling
mental health problems in the world, with symptoms that affect
thinking, emotions, and the body. Initially, neuroscience research
focused on fear responses and the regions involved with threat
processing. However, more recent studies show that the DMN
also plays an important role in anxiety.

The DMN was discovered just over twenty years ago and is
a large brain network that becomes more active when we are
at rest or in a state of introspection. It is the neural basis for
constructing the self, including thoughts about oneself, personal
memories, plans in the future, and mentalization processes [1].
When the DMN is dysregulated, it can cause psychological
distress. Research shows that, in cases of pathological anxiety,
the DMN has low connectivity at rest, becomes hyperactive
in responses to threats, and has difficulty communicating with
other cognitive control and salience networks [1,2].

Dysregulation of the DMN appears in the main symptoms
of anxiety, such as constant rumination, excessive worry, a
tendency to recall negative experiences, and a distorted view

of oneself and others [3]. Understanding the role of the DMN
in anxiety is important for explaining the mechanisms of this
suffering and creating more effective treatments. Moreover,
DMN dysfunction has specific characteristics in disorders
such as Generalized Anxiety Disorder, Social Phobia, which
highlights new therapeutic possibilities focused on balancing
this central network of human experience.

2. Anxiety Disorders

Anxiety disorders are a group of psychological conditions
characterized by excessive fear, persistent worry, or
hyperreactivity to perceived threats, significantly affecting
social, occupational, or academic functioning. According to the
most recent global data, anxiety disorders are among the most
common mental health conditions, affecting nearly 301 million
people worldwide, with a particularly high prevalence among
adolescents and young adults [4]. Anxiety disorders can be
categorized into different types. First, the most common type is
generalized anxiety disorder, which is characterized by difficult-
to-control worry, accompanied by muscle tension, irritability,
and sleep disturbances [5]. Panic disorders are also a part of
anxiety disorders, they involve recurrent and unexpected panic
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attacks, accompanied by intense physiological symptoms such as
palpitations or shortness of breath. Other forms of anxiety, such
a social anxiety, are characterized by a marked fear of situations
involving interaction or performance; they are particularly
prevalent among young people [6]. Recent studies highlight the
major functional impact of these disorders and the effectiveness
of cognitive-behavioral approaches and digital interventions in
their management [7,8].

3. The Default Mode Network (DMN): The Basis of the 'Self'
The DMN s alarge-scale brain network formed by interconnected
regions, such as the medial prefrontal cortex (mPFC), the
posterior cingulate cortex (PCC)/precuneus, the angular gyrus
(AG) in the inferior parietal lobe, and structures of the medial
temporal lobe (MTL), including the hippocampus [1,10,11].

This network becomes more active during rest or when a person
is engaged in internal mental processes, such as self-reflection,
retrieval of autobiographical memories, simulation of future
events, and daydreaming [1,12]. This activity is essential
for creating a continuous internal narrative, integrating past
experiences, current self-perception, and projection into the
future, which supports a coherent sense of identity (self).

The DMN is not a single structure. Indeed, it has specialized
functional subsystems, which are mPFC and medial temporal/
hippocampal subsystem. The mPFC is involved in self-referential
evaluation, construction of autobiographical context, and
emotional regulation, while the medial temporal/hippocampal
subsystem is more related to the retrieval of detailed episodic
memories and the sensory and emotional richness of remembered
experiences [1,13].

The dynamic interaction between these subsystems integrates
information from memory, meaning, and emotion, forming the
neural basis of our continuous personal narrative. This flow of
internal thought defines who we are, how we relate to others, and
how we project our future [1].

4. DMN Dysfunction in Anxiety: A Neurophysiological
Paradox

When anxiety becomes pathological, the DMN appears to have
a contradictory dysfunction, either highly activated, leading
to rumination, or hypoactive in certain subnetworks, which
explains the difficulty in regulating oneself and maintaining a
calm state when necessary. According to Menon (2023), the
DMN, which is responsible for internal thoughts, the Salience
Network (SN), which is responsible for threat detection, and
finally the Frontoparietal Executive Control Network (FPN),
which is responsible for executive control, must all be in balance
to function properly [1].

Researchers have shown that people with pathological anxiety,
have a desynchronized DMN at rest because the key areas that
comprise it, such as the medial prefrontal cortex (mPFC) and
the posterior cingulate cortex (PCC), are less connected to each
other [10]. As a result, the DMN no longer functions smoothly,
disrupting emotions and internal narrative, and increasing
rumination [1].

Paradoxically, in response to threat stimuli or during tasks,
the DMN often exhibits hyperactivity and fails to suppress
its activity adaptively [14]. according to Bryant (2019) and
Mishra and Varma (2023), this network allows us to perceive
dual behavior at rest and during action, which is called a dual
pattern [15,16]. However, in this network there is a disturbance
in adaptive flexibility, meaning that it does not adapt correctly
in different situations. In other words, during rest there is weak
connectivity in the network and hyperactivity in the network
when performing the task. This inflexibility occurs partly due
to dysfunction in the Salience Network, whose center in the
anterior insula acts as an important neural "switch" to suppress
the DMN and activate the FPN for external demands [1]. When
this mechanism fails, the DMN inadequately interferes with
goal-directed cognition.

DMN dysfunction can be observed in other contexts, for
example in certain clinical conditions such as generalized
anxiety disorders (GAD) and social phobia. In these conditions,
there may be a dysfunction of the network because the person
experiences intense anxiety and rumination. This dominance is
due to threatening scenarios created in the brain.

The DMN plays an essential role in theory of mind, i.e., knowing
what others are thinking and feeling [3]. However, in social
anxiety disorder (SAD), the DMN is overactive, meaning that
the fear of being judged by others is heightened and distorted.
This creates hypervigilance and a fear of being judged negatively
by others.

In brain systems, these symptoms are maintained by
dysfunctional interactions between the DMN, the Salience
Network (SN), and the Central Executive Network (CEN) [2].
In anxious individuals, the DMN, CEN, and Salience Network
are disrupted, leading to an imbalance. The fact that the DMN
is activated in certain situations leads to rumination, a cycle
of negative thoughts and therefore the other networks are less
effective at regulation and controlling the situation [17]. Finally,
this explains the difficulty in adopting effective strategies and
being able to have an easy life [18].

5. Therapeutic Implications: Rebalancing the Network
Dysregulation of the Default Mode Network (DMN) in
pathological anxiety shows up in core clinical symptoms through
two main pathways, which are autobiographical memory and
mentalization. When it comes to autobiographical memory,
the content recalled tends to become selectively negative or
threatening. This shift is not simply a recall error; it reflects
an active process within the DMN that strengthens a personal
narrative of vulnerability and danger. As negative memories
become more present in self-perception, the hyperactive
DMN amplifies hypervigilance and constant doubt about one’s
own abilities. In addition, the DMN plays a central role in
mentalization, the capacity to understand the mental states of
others [3].

In SAD, its hyperactivity makes this function a threat
mechanism. As a result, the simulation of others judgments
becomes exaggerated and distorted, increasing self-monitoring
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and the fear of negative evaluation. This process produces an
internal split, in which the person becomes highly focused on
their own social performance (“self as actor””) while, at the same
time, viewing it critically from an external point of view (“self
as observer”). Together, these processes strongly intensify social
discomfort (Ruth et al., 2020).

In the brain, these symptoms are maintained by dysfunctional
interactions between the DMN, the Salience Network (SN),
and the Central Executive Network (CEN) [19,20]. In anxiety
disorders, this mechanism does not operate as it should. The SN
struggles to suppress DMN in situations that require external
attention, which allows the DMN to remain active and introduce
self-referential and threatening thoughts. At the same time,
the CEN, which is responsible for cognitive control, has less
capacity to inhibit this inappropriate DMN activity [17]. This
leads to an imbalance between the three networks, trapping the
person in rigid cycles of negative thinking and reducing the
cognitive flexibility needed for healthy adaptation.

Understanding this cerebral mechanism, offers a framework that
allows to develop more precise and better underlying process-
centered interventions. The cognitive behavioral therapy
(CBT) acts in a direct way on the content of the altered internal
narrative», generated by an overactive DMN. By modifying
negative automatic thinking, the CBT facilitates the cognitive
reevaluation which is accompanied by a functional decoupling
between mPFC and the PCC. This neurofunctional phenomenon
represents the reduction of the influence of self-centered and
negative thought patterns, directly countering the ruminative
focus of the DMN [21].

Complementarily, mindfulness practices and Acceptance and
Commitment Therapy (ACT) do not aim to change the content
of thoughts, but rather to alter the individual’s relationship
with them. By strengthening present-moment attention and
promoting non-judgmental awareness of internal states, these
approaches reduce identification with anxious narratives. From
a neuroscientific perspective, this is reflected in reduced DMN
activation and increased engagement of the salience network
and the CEN, there by supporting the brain “switching” that
allows detachment from maladaptive internal mental states [21].

Beyond psychological approaches, new neurofeedback
techniques aim to directly normalize DMN connectivity patterns,
providing targeted brain training to restore a healthy balance.
Additionally, innovative pharmacological interventions show
potential to rapidly restore the dynamics of brain networks. Early
evidence suggests that selective serotonin reuptake inhibitors
(SSRIs), particularly psychedelic substances and MDMA-
assisted therapy, may facilitate functional desegregation and
rebalancing between the DMN, the salience network (SN),
and the CEN. These compounds are thought to promote a true
neuroplastic “reset,” enhancing flexibility and communication
between networks that, in pathological anxiety, had become
rigid and dysregulated.

6. Methodological Considerations and Future Directions
It is important to acknowledge the limits that characterize this

line of research. A large part of the existing work relies on cross-
sectional designs, which makes it difficult to establish causality:
we still cannot determine whether DMN hypoconnectivity is
a vulnerability factor that precedes anxiety, or if it develops
because of long-standing anxiety [22]. In addition, the clinical
samples used across studies are often highly heterogeneous,
and imaging protocols vary considerably from one laboratory to
another, creating confounding factors that affect the robustness
and generalizability of the findings [23]. Longitudinal studies
are beginning to clarify some of these issues (for example, by
showing that childhood trauma may influence DMN maturation)
but they remain limited by small samples and by the difficulty of
adequately controlling for psychiatric comorbidities or broader
socio-environmental factors [23,24].

Despite these limitations, current research confirms the central
importance of DMN dysregulation in the neurobiology of
anxiety. Its dual and seemingly contradictory pattern, marked by
connectivity at rest but reactivity to threat stimuli, together with
its problematic interactions with the Salience Network (SN) and
the Central Executive Network (CEN), now forms a coherent
neurofunctional framework. This model explains important
clinical symptoms, including persistent rumination, negative
memory biases and cognitive rigidity.

Therefore, future research that addresses these current limitations,
using large-scale longitudinal studies and rigorous variable
control, is essential Additionally, developing interventions that
aim to restore more balanced DMN connectivity and dynamics,
whether through psychotherapy, medication, or neurofeedback,
appears to be one of the most promising approaches for
improving treatment outcomes in anxiety disorders.

7. Conclusion

In conclusion, recent research has shown that the Default Mode
Network (DMN) plays a central role in the neurobiology of
anxiety disorders. Dysfunction of the DMN results in resting-
state hypoconnectivity and hyperreactivity to threat signals, as
well as maladaptive interactions with the Salience Network (SN)
and the Central Executive Network (CEN). According to Lanius
et al. (2020), this pattern is observed across multiple anxiety
disorders [19].

These disruptions help explain common symptoms such as
rumination, biased memory recall, and cognitive rigidity.
Moreover, when the DMN is excessively influenced by threat-
related content, it fragments the internal narrative that underpins
one’s sense of self, leading to disturbances in self-perception and
identity.

These insights have practical implications. Targeting the DMN in
treatment allows for the development of interventions designed
to restore its balance and dynamics, including mindfulness,
cognitive-behavioral therapy (CBT), and psychedelic-assisted
psychotherapies. By restoring cognitive flexibility, individuals
may disrupt cycles of negative thinking and reassert mastery
over their inner dialogue.
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Looking forward, the diversity of samples underscores the
need for longitudinal and methodologically rigorous research
to better understand causal mechanisms and optimize treatment
strategies. Ultimately, understanding the DMN clarifies the
neural bases of anxiety and provides a foundation for developing
more individualized and efficacious interventions focused on the
human experiences.
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