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The sense of agency refers to the subjective awareness that we are the
authors of our actions and the outcomes that follow. This phenomenon 1is
critical for understanding human behavior, decision-making, and self-
perception. Neuropsychology, the branch of psychology focusing on the
relationship between brain function and behavior, provides insights into how
the brain constructs this sense of agency. This article explores the
neuropsychological mechanisms underlying the sense of agency, its importance
in daily life, and its implications for mental health and neurological
disorders.

Understanding the Sense of Agency

The sense of agency can be defined as the feeling of control over one's
actions and their consequences. It encompasses several components, including:
e Intentionality: The belief that actions are initiated by the self.

e Ownership: The recognition that the action and its effects belong to
oneself.

e Effort: The perception that one's mental or physical effort affects the
outcome.



The sense of agency is integral to our identity and social interactions. It
influences how we respond to our environment, make decisions, and relate to
others.

Neuroanatomy of the Sense of Agency

The sense of agency is a complex construct involving multiple brain regions
and networks. Key areas implicated in the neuropsychology of agency include:

1. Prefrontal Cortex (PFC): The PFC plays a crucial role in decision-making,
planning, and social behavior. It is involved in the intentionality aspect of
agency, helping individuals evaluate options and foresee consequences.

2. Parietal Cortex: The right parietal cortex is particularly important for
integrating sensory information with motor commands. It helps create a
coherent representation of self-generated actions, contributing to the
feeling of ownership.

3. Supplementary Motor Area (SMA): The SMA is involved in the planning and
initiation of movements. It helps in distinguishing between self-initiated
actions and those initiated by external stimuli.

4. Basal Ganglia: This group of nuclei is involved in motor control and the
reward system. The basal ganglia help encode the association between actions
and their outcomes, reinforcing the sense that one’s actions lead to specific
results.

5. Anterior Insula: The anterior insula has been associated with self-
awareness and emotional experiences. It plays a role in the feeling of effort
that accompanies actions, contributing to the sense of agency.

Neuropsychological Mechanisms of Agency

The neuropsychology of the sense of agency hinges on several cognitive and
neural processes, including:

1. Prediction and Feedback

The brain continuously generates predictions about the outcomes of actions.
When we execute an action, we expect a specific result. This predictive
coding helps establish a link between our intentions and their outcomes. If
the expected outcome matches the actual result, it reinforces our sense of
agency. Conversely, a mismatch can lead to feelings of disconnection or a
diminished sense of control.



2. Action Monitoring

The brain employs monitoring processes to assess whether actions are executed
as intended. This involves the use of internal signals that track movement
and its consequences. If the monitoring system detects discrepancies between
intended and executed actions, it can affect the sense of agency. For
instance, in cases of motor impairments or when actions are influenced by
external factors, the sense of agency may be compromised.

3. Attribution of Actions

Attributing actions to oneself is fundamental for establishing agency.
Neuropsychological studies reveal that the brain regions involved in self-
referential processing, such as the medial prefrontal cortex, play a
significant role in this attribution. When individuals feel that their
actions are caused by external influences—like automated behaviors or social
pressures—they may experience a diminished sense of agency.

Developmental Aspects of Agency

The development of the sense of agency begins in early childhood. Infants
initially rely on basic motor actions to explore their environment. As they
grow, they learn to associate their actions with outcomes, thereby enhancing
their sense of agency. This development can be influenced by several factors:

e Parental Interaction: Responsive parenting helps children develop a
strong sense of agency by providing feedback and support in their
actions.

e Social Learning: Observing others and their interactions with the
environment contributes to understanding agency.

e Cognitive Development: As cognitive abilities advance, so does the
capacity to reflect on one's actions and their consequences.

Research indicates that children with higher levels of agency tend to exhibit
better emotional regulation and social skills, underscoring the importance of
fostering this sense throughout development.

Implications for Mental Health



The sense of agency is not merely a philosophical concept; it has profound
implications for mental health. Disturbances in the sense of agency can be
observed in various psychological and neurological conditions:

1. Schizophrenia

Individuals with schizophrenia often experience a disrupted sense of agency,
leading to feelings of alienation and disconnection from their actions. They
may report that their thoughts or actions are controlled by external forces,
which can significantly affect their self-perception and social interactions.

2. Depression

Depressive disorders can alter the sense of agency, leading individuals to
feel powerless and incapable of influencing their environment. This
diminished sense of control can exacerbate feelings of hopelessness and
contribute to the cycle of depression.

3. Autism Spectrum Disorder (ASD)

Individuals with ASD may experience challenges in integrating sensory and
motor information, leading to difficulties in establishing a coherent sense
of agency. This can affect their social interactions and ability to navigate
daily activities.

Clinical Applications and Future Directions

Understanding the neuropsychology of the sense of agency has important
clinical applications. Therapeutic interventions can be developed to enhance
the sense of agency in individuals struggling with mental health issues. Some
potential approaches include:

1. Cognitive Behavioral Therapy (CBT): CBT can help individuals reframe their
thoughts and beliefs about agency, fostering a greater sense of control and
self-efficacy.

2. Mindfulness Practices: Mindfulness can enhance awareness of one's actions
and their consequences, promoting a stronger sense of agency.

3. Motor Training: For individuals with motor impairments, targeted motor
training can help reinforce the connection between actions and outcomes,
enhancing the sense of agency.



Future research should explore the neurobiological underpinnings of the sense
of agency in more detail, particularly through neuroimaging studies that can
capture real-time brain activity as individuals engage in self-generated
actions. Furthermore, understanding how cultural and environmental factors
influence the sense of agency can provide a more comprehensive view of this
complex phenomenon.

Conclusion

The sense of agency is a fundamental aspect of human consciousness, deeply
intertwined with our actions, decisions, and identity. Through the lens of
neuropsychology, we can understand the intricate brain mechanisms that
contribute to this sense, as well as its implications for mental health and
well-being. As research in this field continues to evolve, it holds the
promise of enhancing our understanding of human behavior and informing
clinical practices that promote greater autonomy and agency in individuals.

Frequently Asked Questions

What is the sense of agency in neuropsychology?

The sense of agency refers to the subjective experience of being in control
of one's actions and their outcomes. It involves the perception that one's
actions are the cause of external events.

How does the brain process the sense of agency?

The sense of agency is primarily linked to areas of the brain involved in
motor control and decision-making, such as the prefrontal cortex, parietal
cortex, and supplementary motor area, which integrate sensory feedback with
motor actions.

What role does the anterior insula play in the sense
of agency?

The anterior insula is thought to be involved in the interoceptive awareness
of bodily states, which contributes to the sense of agency by helping
individuals connect their internal states with their actions and their
effects.

How can neuropsychological disorders affect the
sense of agency?

Conditions such as schizophrenia, autism spectrum disorder, and various
movement disorders can impair the sense of agency, leading to feelings of
disconnection from one's actions or the belief that one's actions are



controlled by external forces.

What is the relationship between agency and social
cognition?

The sense of agency is closely tied to social cognition, as understanding
one's own actions and their impact on others is essential for effective
social interaction and empathy, influencing how we perceive and interact with
those around us.

Can the sense of agency be manipulated
experimentally?

Yes, researchers can manipulate the sense of agency through various
experimental paradigms, such as asynchronous visual and motor feedback, which
can lead to alterations in participants' perceptions of control over their
actions.

What are the implications of understanding the sense
of agency for mental health treatments?

Understanding the neuropsychology of the sense of agency can inform
therapeutic approaches for mental health conditions, helping to develop
interventions that enhance individuals' perceptions of control and agency,
potentially improving outcomes in disorders like depression and anxiety.

How does virtual reality research contribute to the
study of the sense of agency?

Virtual reality allows researchers to create immersive environments where
they can manipulate sensory inputs and feedback, providing insights into the
mechanisms underlying the sense of agency and how it can be affected by
different contexts and experiences.
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