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ABSTRACT

Addiction is characterized by a persistent divergence between intention and action, posing a
central challenge for contemporary neuroscience and psychiatry. While dual-process theories,
reinforcement learning models, and neurobiological frameworks have advanced
understanding, they often fail to integrate subjective experience with dynamic neural
regulation. The Secondary Brain Dominance Theory (SBDT) proposes that behavior is
governed by a fluctuating balance between two functional systems: an executive, reflective
system (Primary Brain) and an automatic, habitual system (Secondary Brain). Addiction is
conceptualized as a state-dependent shift toward dominance of automatic processes, leading
to impaired self-regulation. By synthesizing insights from network neuroscience,
computational psychiatry, and behavioral research, SBDT offers a unified and
mechanistically grounded framework. The model has significant implications for clinical
assessment, therapeutic intervention, and the development of precision psychiatry
approaches.
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individuals intend to do and what they actually do. This discrepancy, often

described as a failure of self-regulation, has historically been attributed to
unconscious psychological forces. Early psychoanalytic formulations suggested that
behavior is shaped by internal conflicts and drives operating outside awareness.! In contrast,
modern cognitive science has conceptualized this phenomenon through dual-process
theories, distinguishing between rapid, automatic processes and slower, deliberative forms
of reasoning.>? Although these models have provided a valuable framework for
understanding decision-making and impulse control, they are often limited by their relatively
static structure. Recent advances in neuroscience have shifted the focus toward dynamic
interactions among large-scale brain networks. Evidence indicates that executive control
functions, largely mediated by the prefrontal cortex, can be transiently compromised under
conditions such as stress or emotional arousal, allowing subcortical and limbic systems to
exert greater influence over behavior.* This dynamic reconfiguration is particularly evident
in addiction, where individuals frequently report a subjective loss of control. Neuroimaging

ﬁ defining feature of human behavior is the recurrent mismatch between what
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studies consistently demonstrate decreased activity in prefrontal regions alongside
heightened activation in reward-related circuits, suggesting an imbalance in neural
regulation.’ Additionally, computational models describe behavior as the outcome of
competition between goal-directed and habitual systems, with addiction reflecting a bias
toward habitual control.® Despite these advances, existing frameworks often fail to
simultaneously account for neural mechanisms, behavioral dynamics, and subjective
experience. The Secondary Brain Dominance Theory is proposed as an integrative model
that addresses this limitation by emphasizing the dynamic dominance of competing
cognitive systems.

Theoretical Framework of SBDT:

The SBDT extends dual-process models by introducing the principle of functional
dominance, whereby behavior is determined by the system that exerts greater control at a
given moment. The Primary Brain represents executive processes associated with planning,
inhibitory control, and goal-directed action, while the Secondary Brain encompasses
automatic, emotionally driven, and habit-based processes.” Rather than functioning in
parallel with equal influence, these systems are proposed to compete dynamically, with
contextual and internal factors influencing their relative dominance. Under stable conditions,
executive systems regulate behavior effectively, enabling adaptive decision-making.
However, factors such as stress, repeated reinforcement, and emotional activation can
disrupt this balance, leading to a shift toward automatic processing. Neurobiological
evidence supports this framework, demonstrating that impaired prefrontal functioning
combined with increased activation of reward-related regions is a hallmark of addictive
behavior.?

Within SBDT, the Primary and Secondary Brain are conceptualized as interacting functional networks
rather than discrete anatomical entities.
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Fig 1: Behavior emerges from dynamic neural competition between executive and
autonomic system.
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Functional Dominance and Neural Dynamics:

Within SBDT, the Primary and Secondary Brain are conceptualized as interacting functional
networks rather than discrete anatomical entities. This perspective aligns with contemporary
network neuroscience, which emphasizes the role of large-scale systems such as the
executive control network, salience network, and default mode network in shaping cognition
and behavior.’ Behavioral output is understood as the emergent result of shifting dominance
among these systems, rather than the fixed operation of isolated processes. This dynamic
framework also corresponds with computational accounts of decision-making, where
behavior reflects competition between model-based and model-free systems. In addiction,
the increasing reliance on habitual responses reflects a dominance of model-free processing,
consistent with the proposed role of the Secondary Brain.®

[ Behavior is determined by the system that exerts greater control at a given moment ]
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Fig 2: Secondary brain dominance theory

Addiction as a State of Dominance Shift:

SBDT conceptualizes addiction as a progressive transition from voluntary, goal-directed
behavior to automatic, habitual responding. Repeated exposure to rewarding stimuli
strengthens neural pathways associated with habit formation, reducing the influence of
executive control over time.” Environmental cues associated with substance use or behavior
can subsequently trigger automatic responses, even in the absence of conscious intent,
highlighting the role of conditioned learning in maintaining addiction.!® Importantly, this
framework provides a coherent explanation for the subjective experience of addiction.
Individuals often describe their behavior as being driven by forces beyond conscious
control, which can be interpreted as periods in which automatic systems dominate executive
regulation.
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Fig 3: A progressive transition from voluntary, goal directed behavior to autonomic

habitual responding.

Clinical Implications:

The SBDT framework reframes addiction as a dysfunction of neurocognitive regulation
rather than a failure of willpower. This perspective aligns with contemporary approaches in
psychiatry that emphasize biological and cognitive mechanisms, thereby reducing stigma
and improving patient engagement.® Clinically, the model suggests the need for assessment
strategies that capture variability in executive functioning, sensitivity to environmental cues,
and stress-related changes in behavior. Stress is a particularly important factor in this
context, as it has been shown to impair prefrontal cortex functioning and facilitate a shift
toward habitual responding.* This provides a mechanistic explanation for relapse,
particularly in high-stress environments.

Therapeutic Implications:

Interventions informed by SBDT aim to restore balance between executive and automatic
systems. Approaches that enhance executive functioning, such as cognitive behavioral
therapy and cognitive training, have been shown to improve self-regulation and decision-
making.!! At the same time, interventions targeting automatic processes, including cue
exposure and habit-based therapies, aim to reduce conditioned responses and maladaptive
behavioral patterns.'%!> Mindfulness-based interventions provide a complementary approach
by increasing awareness of automatic urges and strengthening top-down control
mechanisms. Neuroimaging evidence indicates that such practices enhance prefrontal
activity while reducing reactivity in limbic regions.!3 Furthermore, the SBDT framework
supports the development of personalized treatment strategies within precision psychiatry,
recognizing that individuals differ in their susceptibility to dominance shifts and response to
intervention.!'#
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Future Directions

Future research should focus on empirically validating the concept of functional dominance
through neuroimaging and computational modeling. Longitudinal studies may help elucidate
how dominance patterns evolve over the course of addiction and recovery.” Additionally,
advances in digital phenotyping and wearable technology may enable real-time monitoring
of behavioral and physiological indicators, facilitating early intervention and relapse
prevention.

CONCLUSION

This Theory offers a novel and integrative framework for understanding addiction as a
dynamic imbalance in cognitive control systems. By linking neural mechanisms, behavioral
processes, and subjective experience, the model provides a comprehensive foundation for
both research and clinical application. Its emphasis on dynamic regulation and individual
variability aligns with contemporary developments in neuroscience and precision psychiatry,
making it a promising direction for future investigation.
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