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	Abstract: This review describes the origins, symptoms, and mechanisms of psychosocial stressors and compares these with symptoms induced by physical stressors. Diverse stressors can elicit symptoms that signal threats to homeostasis. Although physical and psychosocial pathways may differ in their afferent inputs, they can converge on shared efferent outputs. Recent advances suggest that identifying symptom origins helps link symptoms to relevant effector systems and guides treatment selection. Emerging bidirectional neuroimmune mechanisms, key moderators, and technological innovations further refine this framework, highlighting the need for personalized interventions to reduce disease chronicity. It is emphasized that identical symptoms may require different treatments depending on whether the triggering input is physical or psychosocial. Recognizing symptom origins is therefore essential to prevent diagnostic delay and avoid missed opportunities for timely care.
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Introduction 
It remains insufficiently recognized—among clinicians and in the wider public—that psychosocial events can generate not only psychological symptoms but also physical symptoms. In clinical settings, psychosocial burden is often framed primarily in terms of affective and cognitive problems such as depressed mood, anxiety, irritability, or difficulties concentrating, whereas physical symptoms are frequently handled as a separate category of “somatic problems.” Yet psychosocial events can lead to both psychological and physical symptoms via their effects on neural information processing and physiological regulation. In clinical practice, patients’ experiences are rarely neatly separated into “mind” and “body”; rather, the two are commonly intertwined in how symptoms are presented and lived. This perspective aligns with the biopsychosocial model (Engel, 1977) and with evidence that psychological stress contributes to disease risk, symptom expression, and prognosis (Cohen et al., 2007).

For example, physical symptoms such as “shortness of breath,” “chest discomfort,” “palpitations,” or “stomach pain” may become the primary complaints, while psychological symptoms such as low mood, irritability, or repetitive intrusive thoughts coexist. Clinically, patients often use physical symptoms as the “entry point” for consultation because they are concrete and easier to describe; psychosocial burden and emotional distress may remain in the background and thus be overlooked. When clinicians evaluate physical symptoms only within an organ-disease framework, psychosocial factors that contribute to symptom generation and exacerbation may be missed, increasing the risk of symptom persistence and recurrence. Moreover, as organ-based specialty care advances, symptoms are more readily interpreted “by organ,” and patients may undergo multiple consultations across departments and repeated investigations, yet still fail to obtain a coherent explanation—often amplifying anxiety and uncertainty.

Diagnostic frameworks for mental disorders explicitly recognize that psychological and physical symptoms often co-occur. For example, the diagnostic criteria for major depressive disorder include somatic symptoms such as appetite and sleep disturbances, and panic disorder explicitly lists cardiopulmonary symptoms such as palpitations, sweating, and dyspnea (American Psychiatric Association, 2022). Accordingly, mental disorders do not necessarily present solely with psychological symptoms; prominent physical symptoms are common and clinically consequential (Kapfhammer, 2006; Simon et al., 1999). Moreover, a subset of patients report depression not as typical mood symptoms but primarily as physical complaints such as fatigue, headache, or musculoskeletal discomfort (Kapfhammer, 2006; Simon et al., 1999). Possible explanations include limited awareness of depression, limited vocabulary to articulate psychological distress, and contextual factors that make somatic expression more accessible in clinical encounters (Simon et al., 1999). Clinically, we should therefore remain attentive to the possibility that psychological distress may be concealed behind physical symptoms.

Importantly, the presence of physical symptoms does not automatically imply an underlying structural or organic disease. Psychosocial burden can produce physical symptoms via brain-mediated pathways, and many manifestations involve functional dysregulation that may not be captured by routine laboratory tests or imaging. While safety assessment and exclusion of red flags are indispensable, concluding the evaluation with “no abnormalities” can leave an explanatory vacuum, heightening anxiety and self-monitoring and potentially amplifying symptoms. Clinical frameworks for functional symptoms emphasize that “normal test results” should not conclude care; rather, clinicians need explanatory models that patients can understand and that guide intervention (Henningsen et al., 2007; Rief & Broadbent, 2007; Stone et al., 2005).

Sharing, from the early stages of clinical care, the perspective that psychosocial events can give rise to not only psychological symptoms but also physical symptoms is crucial as a starting point for understanding the condition and guiding intervention. Against this background, we propose Brain Overwork Syndrome as a unifying clinical model that avoids splitting Psychosocial Stressor–related psychological and physical symptoms. Brain Overwork Syndrome conceptualizes that Psychosocial Stressor–driven brain overwork (excessive, sustained recruitment) can manifest not only as affective and cognitive symptoms but also as multisystem physical symptoms via dysregulation of autonomic and other physiological regulatory systems. We aim to provide a coherent, clinically usable account explaining why (a) the same bodily symptom may warrant different initial strategies depending on the underlying driver and (b) symptoms can persist even when routine tests are normal.

2. Reframing the Stress Concept: Input and Output (Psychosocial Input as the Primary Focus)
In this review, we define the stress response as a regulatory process by which an organism attempts to maintain homeostasis in response to demands from the external environment or internal states. The key point is that the stress response is not merely a reaction to “unpleasant events,” but rather a core regulatory system supporting adaptation and survival. Stress responses are fundamentally adaptive, enabling the organism to cope with threats and protect survival; however, when the response becomes excessive or prolonged, it can manifest as symptoms and impair health and daily functioning. Clinically, it is crucial to determine whether stress responses are excessive and to identify when and by what factors they have become prolonged (Selye, 1956; Lazarus & Folkman, 1984; Chrousos & Gold, 1992; McEwen, 1993; McEwen, 1998; Sapolsky, 2000).

2.1. Input: Factors that Elicit Stress Responses and the “Primary Input” Addressed in Brain Overwork Syndrome

From a clinical perspective, stress-eliciting factors can be broadly classified into two categories:
1. Physical factors: temperature- and mechanical stressors (cold, heat, injury), chemical stressors (irritants, medications), and biological stressors (pathogens, inflammation, hypoxia, pain, etc.).
2. Psychosocial factors: interpersonal conflict, bereavement and loss, excessive workload, information overload, uncertainty about the future, role conflict, social isolation, and fear of negative evaluation.
[image: ]These two categories differ in their primary input pathways. For physical factors, peripheral nociceptive stimuli and interoceptive sensations are conveyed to the brain via afferent pathways, and in inflammatory conditions, information is also transmitted through humoral signals such as cytokines. In contrast, psychosocial factors are processed in the brain as “threat,” “load,” or “unpredictability” through contextual meaning-making (cognitive appraisal) and emotional processing (neural circuitry is discussed in Review 2) (Dantzer et al., 2008; Miller et al., 2009; Slavich & Irwin, 2014; Craig, 2009).

Figure 1. Clinical framework of input (stressors) and output (signs and symptoms).
This figure schematically illustrates general clinical practice from the perspective of input and output. On the left, physical stressors are presented as inputs. On the right, psychosocial stressors, which place excessive load on the brain’s regulatory systems, are likewise presented as inputs. The resulting outputs include physical symptoms, psychiatric symptoms, and behavioral changes arising from dysregulation. In clinical practice, patients often present not with the underlying stressors themselves, but with physical symptoms as the entry point for consultation. Therefore, management should address not only the symptoms themselves but also the underlying stressor(s) (inputs) responsible for symptom onset and persistence.

Here we clarify our position. The “primary input” addressed by Brain Overwork Syndrome is psychosocial. Specifically, Brain Overwork Syndrome focuses on a clinical state in which repeated or sustained psychosocial burden leads to chronic brain overrecruitment (hyperarousal, difficulty switching/disengaging, and excessive prediction), resulting in the functional expression of physical symptoms alongside psychological symptoms.
At the same time, physical factors may coexist in clinical practice. Therefore, Brain Overwork Syndrome is not a concept that denies physical disease or physical burdens. Rather, it is positioned as an integrative model that, after appropriate safety assessment and minimal necessary medical evaluation, explains Psychosocial Stressor–initiated mechanisms of chronicity and connects them to intervention (Friston, 2010; Clark, 2013).

2.2. Output: Psychosocial Input Produces a “Dual Output” of Psychological and Physical Symptoms
A crucial point is that psychosocial input can be expressed not only as psychological symptoms but also as physical symptoms. When psychosocial burden persists, multiple stress-related systems can be activated simultaneously as an integrated central response, including the autonomic–adrenomedullary system, the hypothalamic–pituitary–adrenal (HPA) axis, immune–inflammatory systems, sleep–wake regulation, and attention/prediction systems. As a result (Chrousos & Gold, 1992; Thayer & Lane, 2000; Porges, 2007), the following may emerge in parallel:
· Psychological symptoms: anxiety, depression, agitation, hypersensitivity, irritability, difficulty concentrating
· Physical symptoms: palpitations, dyspnea sensations, cough, chest discomfort, gastrointestinal symptoms, dizziness, pain, muscle tension, fatigue
· Behavioral changes: avoidance, repeated healthcare seeking, disruption of daily rhythms, overactivity/underactivity
What should be emphasized here is that, in Brain Overwork Syndrome, many physical symptoms are expressed not as structural breakdown but as functional dysregulation mediated by brain–body regulatory systems. Accordingly, routine tests (blood tests, imaging, etc.) may fail to reveal clear abnormalities, creating the clinical impasse of “symptoms despite normal tests.” Brain Overwork Syndrome aims to reframe this impasse from “nothing is wrong” to an explanatory framework in which “functional regulation continues to be excessively recruited” (Stone et al., 2005; Henningsen et al., 2007; Fink & Schröder, 2010).

2.3. Outputs Can Become Re-Inputs: Self-Amplifying Loops
Another clinically important point is that once an output occurs, it can itself become a new input and form a self-amplifying loop (e.g., palpitations → catastrophic interpretation “Is my heart failing?” → sympathetic activation → worsening palpitations). Similarly, cough or breathlessness can increase symptom monitoring, sleep disturbance can amplify next-day hypersensitivity and rumination, and gastrointestinal symptoms can further reduce functioning through dietary restriction and activity avoidance. Reframing these patterns not as a mere list of symptoms but as a system is key to understanding chronicity and designing interventions (Brosschot et al., 2006; Rief & Broadbent, 2007).

[image: ]2.4. Three Practical Questions to Implement the Psychosocial-First Model in Clinical Practice
The core of implementing the Input–Output framework in clinical care consists of three elements:
1. Identify psychosocial input (burden): What is driving excessive brain recruitment (interpersonal stress, role demands, information overload, anxiety, loss, etc.)?
2. Characterize outputs: Where are outputs most prominent—physical, psychological, or behavioral?
3. Identify amplification loops: Why do symptoms persist (anxiety, rumination, avoidance, poor sleep, self-monitoring, healthcare behaviors, etc.)?
This approach enables a realistic reframing of treatment goals—from “zero symptoms” to “breaking loops and restoring functioning.”

3. Brain Overwork Syndrome: A Cross-Organ Clinical Model of Psychosocial Stressor–Driven Multisymptom Presentations 
3.1. Definition: A State of Persistent “Brain Over-Recruitment” Driven by Psychosocial Stressor Input
To understand the diverse disturbances that arise from Psychosocial Stressor, we have used the concept of “Brain Overwork.” Here, brain overwork refers to a state in which brain activity continues to “push,” cannot shift gears, cannot rest, and remains excessively recruited. Importantly, this is not merely a metaphor; it can be treated as a clinically observable constellation of symptoms.
In this paper, we define it as a syndrome as follows:
Brain Overwork Syndrome: A clinical state in which Psychosocial Stressor input is repeated or sustained, leading to chronic brain over-recruitment (difficulty disengaging/switching, hyperarousal, and excessive prediction/anticipatory processing), such that psychological symptoms (e.g., depression and anxiety) and brain-mediated functional physical symptoms co-occur concurrently across organ domains. Symptoms, anxiety, and behavioral changes may become “re-inputs,” forming self-amplifying loops.
Terminology note: To avoid confusion, the term Brain Overwork Syndrome is written out in full throughout this review. The abbreviation BOS is reserved for the Brain Overwork Scale, which will be addressed in Review 4.
While exclusion of, and assessment for comorbid, physical disease is a prerequisite, Brain Overwork Syndrome is positioned as a core model that explains psychosocially driven chronicity mechanisms and connects them to intervention (Friston, 2010; Clark, 2013).
Figure 2. Brain Overwork Syndrome. Brain Overwork Syndrome is a clinical state in which repeated or sustained psychosocial stressor input leads to chronic over-recruitment of brain regulatory systems. As a result, psychological symptoms and brain-mediated functional physical symptoms co-occur across multiple organ domains.

3.2. Clinical Phenotype: Three Intuitive “Cores”
The clinical expression of brain overwork takes every day, concrete forms:
· Excessive thinking (rumination/overthinking): inability to stop thinking, repetitive brooding, chained future worries, and difficulty switching attention or mindset (Brosschot et al., 2006).
· Hypersensitivity: overreacting to others’ words, heightened sensitivity to gaze or tone of voice, and distress from minor stimuli (Barsky et al., 1999; Woolf, 2011; Yunus, 2007).
· Restlessness (restlessness/hyperarousal): inability to sit still, persistent sense of being rushed or pressured, shallow sleep, and feeling chased by time (Harvey, 2002; Trauer et al., 2015).
Repeated Psychosocial Stressor typically shows habituation of biological responses across exposures; impaired habituation may therefore be relevant to the persistent hyperarousal and difficulty disengaging observed in Brain Overwork Syndrome (Barthel et al., 2025).
If we try to subsume this state entirely under conventional diagnostic labels (e.g., depressive disorders, anxiety disorders, somatic symptom disorder), the multidimensional nature and temporal fluctuation of the presentation can become difficult to appreciate. Conversely, dismissing it as “just in the mind” isolates patients in an experience of unrecognized suffering. Brain Overwork Syndrome addresses this intermediate domain by conceptualizing it as a state, offering a clinical model that links explanation, assessment, and intervention.

3.3. An Integrative View Beyond “Comorbid Diagnoses”: Cross-Organ Symptom Expression
In organ-based clinical practice, conditions such as hypersensitivity-related cough, irritable bowel symptoms, reflux-related symptoms, cardiac neurosis/functional cardiac complaints, and refractory dizziness frequently co-occur, and are also likely to be accompanied by depression/anxiety and sleep disturbances. When viewed through the Brain Overwork Syndrome framework, these presentations are often easier to understand not as “separate organ diseases that coincidentally overlap,” but as a coherent sequence:
Psychosocial Stressor → brain over-recruitment → dysregulation of autonomic function, interoception, and sensitivity → parallel symptom outputs across multiple organ systems.
This formulation provides a foothold for shifting care for patients with multi-organ symptom spread from organ-by-organ “local optimization” toward a unified, integrative explanation of the whole clinical picture (Paulus & Stein, 2010; Seth, 2013; Barrett & Simmons, 2015).

4. Clinical Implications: The Same Symptoms Can Lead to Different Treatment Strategies / How to Handle “Normal” Test Results

4.1. Physical Symptoms Easily Misattributed to “Physical Causes”: Why Treatment Becomes Prolonged
When physical symptoms dominate the clinical picture, they are easily interpreted as originating from physical factors. In psychosocially driven Brain Overwork Syndrome, however, physical symptoms often appear as disturbances of functional regulation and may be difficult to capture with routine testing. If clinicians explain only that “nothing is abnormal,” patients may develop stronger uncertainty-based anxiety, increasing self-monitoring (checking pulse/respiration, searching online, repeated measurement) and avoidance (avoiding going out, avoiding meals, repeated consultations). As a result, self-amplifying loops may become entrenched.
Therefore, what is clinically required is not merely reassurance that “tests are normal,” but presenting a mechanism-based model that patients can accept—explaining why symptoms persist (Rief & Broadbent, 2007; Clark, 2013).
This approach is consistent with recent clinical syntheses of persistent physical symptoms that emphasize shared explanatory models and management strategies beyond organ-by-organ exclusion (Löwe et al., 2024).

4.2. Differential Thinking and Hypothesis Setting: Four Questions to Suspect Psychosocially Driven Brain Overwork Syndrome
Assuming safety evaluation (exclusion of red flags) and the minimum necessary physical assessment, the following four questions are practical for suspecting psychosocially driven Brain Overwork Syndrome and formulating an initial hypothesis:
1. Can the symptoms be consistently explained by physical stressors alone (e.g., infection, [image: ]inflammation, hypoxemia, medications)?
2. Do symptoms emerge concurrently across multiple organ domains (e.g., cough + reflux-like symptoms + palpitations + insomnia)?
3. Is there objective organic evidence (test findings) that accounts for the symptoms?
4. Is the response poor to standard treatments for physical disease, with chronic, recurrent, or refractory patterns?
These are not intended for “definitive diagnosis,” but to support hypothesis setting for designing early intervention priorities. The hypothesis should not be fixed; it should be updated based on treatment response.

4.3. Practical Assessment: A Three-Layer Model (Psychosocial Input / Output / Amplifying Loops)
When organizing the case as Brain Overwork Syndrome, assessment should be conducted in at least three layers:
1. Identify psychosocial inputs (triggers): interpersonal stress, role strain, loss, overwork, information overload, future-related uncertainty, social isolation, etc.
2. Characterize outputs:
· Physical: palpitations, cough, subjective dyspnea, gastrointestinal symptoms, pain, fatigue, insomnia
· Psychological: anxiety, depressive mood, irritability/agitation, hypersensitivity
· Behavioral: avoidance, repeated medical visits, overactivity → “crash,” circadian/routine disruption
Experimental work also illustrates pathways by which affective states can shape somatic symptom perception, supporting the proposed linkage from psychosocial input to bodily output (Petzke et al., 2024).
3. Identify amplifying loops (maintaining factors): rumination, anticipatory anxiety, self-monitoring (measuring/searching), avoidance, safety behaviors, sleep deprivation, excessive information intake, family/workplace interaction patterns, and medical behaviors (e.g., repetitive testing) (Brosschot et al., 2006; Deary et al., 2007).
Note: A detailed checklist of maintaining factors will be provided in Review 4 (based on existing literature). Review 3 will focus on the loop concept and implementation steps.



Figure 3. Clinical Implementation Flow: Handling “Normal Test Results”. This figure presents a stepwise clinical implementation algorithm for patients presenting with persistent physical symptoms. When red flags or acute worsening are present, evaluation and treatment of possible organic disease should take priority. When minimal necessary physical assessment does not indicate an urgent organic condition, the clinician proceeds to a three-layer assessment of input, output, and amplification loops, and initiates focused intervention based on whether physical burden, psychosocial stressors, or both are predominant. The goal is not necessarily complete symptom elimination, but interruption of self-amplifying loops and restoration of daily functioning.
4.4. Principles of Intervention: Reduce Input, Calm Output, and Break the Loops
Intervention for Brain Overwork Syndrome is an integrative strategy combining:
(1) adjustment of psychosocial inputs, (2) calming outputs (protecting function and safety), and (3) interrupting amplifying loops.
· Intervening on psychosocial inputs: inventorying burdens and setting priorities, role adjustment, interpersonal support, setting boundaries for information intake, ensuring rest and recovery time.
· Intervening on outputs: when symptoms that impair daily functioning are prominent (e.g., insomnia, pain, severe palpitations), use short-term symptomatic treatment to secure safety while calming hyperarousal. Pharmacotherapy should be positioned as an “auxiliary brake,” and it should be shared early that dose reduction can be considered once sleep/rest recover and self-regulation improves (Trauer et al., 2015; Harvey, 2002).
· Intervening on amplifying loops: incorporate strategies targeting rumination (attention shifting, scheduled “worry time,” distancing/defusion), avoidance (graded exposure, behavioral activation), calibrating self-monitoring, and reorganizing healthcare behaviors (reducing repetitive testing and strengthening explanatory frameworks) (Deary et al., 2007; Kroenke, 2007).
Even in mixed cases (with comorbid physical factors), if psychosocially driven loops are active, correcting physical factors alone may be insufficient. Thus, an implementation key point is to design “physical assessment + psychosocial loop intervention” in parallel.
[image: ]

Figure 4. Clinical treatment flow for physical and/or psychological stressor-induced symptoms.
A key step in management is to assess whether symptoms are driven mainly by physical factors, psychological factors, or both, and to direct treatment toward those relevant inputs. The treatment strategy consists of three major components: (1) reduction of harmful physical and/or psychosocial inputs, (2) maintenance of homeostasis through selectable methods, including pharmacotherapy, surgery, rehabilitation, psychotherapy, nutritional therapy, and other indicated therapies, and (3) medical education and Body–Driver (Coro Heart) development, including self-monitoring, eating behavior, sleep hygiene, physical activity, rest and recovery, stress management, and limiting brain overuse. In addition to improving (1) and (2), component (3) should also be incorporated into clinical care. If management is challenging, multidisciplinary collaboration is recommended.

4.5. “Explanation” Itself as Treatment: From Normal Tests to an Acceptable Mechanism Model
Scalable psychoeducational resources for persistent bodily symptoms have also been evaluated after implementation, highlighting the feasibility of delivering ‘explanation-as-treatment’ at scale (Saunders et al., 2026).
In this clinical domain, explanation is not merely informed consent; it is a core therapeutic component. If patients remain stuck in the contradiction—“I have symptoms, yet tests are normal”—anxiety and self-monitoring increase, hyperarousal intensifies, and symptoms more readily self-amplify. Explaining the Brain Overwork Syndrome framework—psychosocial input → brain overwork → (physical + psychological) outputs → re-input—and translating it into concrete daily strategies (sleep, rest, information, behavior) can restore self-efficacy and reduce test dependence and repeated consultations (Stone et al., 2005; Henningsen et al., 2007).
The “Brain Marathon” Metaphor: Communicating Diverse Symptoms and Recovery Strategies Simultaneously
As a metaphor for patient communication, a “brain marathon” can be useful. After a marathon, a wide range of cross-organ reactions may occur—fatigue and malaise, breathlessness, palpitations, muscle pain, shallow sleep, and persistent arousal—yet these are intuitively understood as physiological responses to overuse. Similarly, “overuse” of the brain under psychosocial load—though less visible externally—can manifest as difficulty disengaging, hypersensitivity, insomnia, and autonomic-mediated physical symptoms.
This metaphor conveys both the diversity of symptoms and the necessity of rest and load adjustment, supporting the de-escalation of self-amplifying loops (symptoms → anxiety → worsening symptoms) and strengthening the therapeutic alliance.

5. Conclusions and Future Directions
In everyday clinical practice, many patients report physical symptoms that remain difficult to explain clearly even after appropriate history-taking, examination, and testing. While safety evaluation and exclusion of organic disease are indispensable, ending the encounter with “no abnormal findings” can leave an explanatory void. This void may heighten uncertainty, leading to increased anxiety, self-monitoring, avoidance, and repeated medical visits, thereby placing the patient on a trajectory toward chronicity. Contemporary clinical practice still lacks a practical conceptual framework—a usable mechanistic model—that both patients and clinicians can share to explain how psychosocial burdens can drive the persistence and chronicization of symptoms.
To address this gap, this paper proposed Brain Overwork Syndrome as an integrative model that treats Psychosocial Stressor–driven psychological and physical symptoms without separating them into disconnected domains. Brain Overwork Syndrome explains, in a unified manner, how brain over-recruitment triggered by psychosocial input may manifest not only as psychological symptoms but also as brain-mediated functional physical symptoms, and how symptoms, anxiety, and behavior can become re-inputs that form self-amplifying loops. This framework helps organize two common clinical dilemmas—(i) why treatment strategies may differ despite “the same” symptom presentation, and (ii) how to handle normal test results—by structuring assessment and communication around psychosocial input, outputs, and amplifying loops, and by enabling the design of intervention priorities (input adjustment → output calming → loop interruption).
Future challenges can be summarized into three areas:
In parallel, recent work has advanced the allostatic load framework toward clinical translation, which may provide a complementary biological scaffold for Brain Overwork Syndrome hypothesis testing and intervention planning (Juster & Misiak, 2023).
1. Systematizing the phenomenology of Brain Overwork Syndrome in relation to physical symptoms (e.g., symptom clustering and identification of major phenotypes).
2. Testing the hypotheses and identifying clinically useful objective markers, using autonomic indices, sleep measures, inflammatory/neuroimmune markers, and stress hormones.
3. Evaluating the effectiveness of Brain Overwork Syndrome-based interventions—including psychoeducation, adjustment of life burdens, behavioral interventions, sleep interventions, and pharmacotherapy—through longitudinal and interventional studies, including identification of predictors of treatment response (McEwen, 1998; Slavich & Irwin, 2014; Miller et al., 2009).

5.1. Brain Overwork Scale (BOS): The Need for Visualization
Finally, to make Brain Overwork Syndrome clinically “usable,” a visualization tool is essential—one that allows clinicians to quickly capture the state, track change before and after treatment, and support shared decision-making. Brain Overwork Syndrome is better conceptualized as a clinical state rather than a fixed diagnostic label; even within the same individual, its intensity and phenotype may vary across time. Accordingly, in outpatient settings it would be valuable to have a scale that can quantify the strength of brain over-recruitment (rumination, hypersensitivity, hyperarousal) and the amplifying loops, facilitate shared prioritization of intervention targets, and support outcome monitoring. In the next paper (Review 4), we will propose the conceptual design and clinical implementation of a Brain Overwork Scale (BOS) to visualize and operationalize this state.
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