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ABSTRACT
Background
Adolescence is characterized by a neurodevelopmental mismatch between a mature, hyper-reactive limbic system and an immature prefrontal cortex (PFC). This imbalance predisposes adolescents to impulsivity, emotional dysregulation, and vulnerability to maladaptive internal states, conceptualized here as the Legion Effect—a condition of internal fragmentation where semi-autonomous "voices" (e.g., Judge, Teacher, Clown, Photographer, and Baby) operate without integrative PFC control. Current interventions often manage symptoms without directly exercising the PFC to accelerate its maturation.

Methods
This theoretical synthesis integrates neuroscience, cognitive-behavioural frameworks, and neuroimaging findings to conceptualize the TEND Model (Track, Examine, Nurture, Direct) as an external Prefrontal Cortex Scaffold (ePFC). The framework is designed to engage underdeveloped PFC regions through structured, repeated practice, leveraging activity-dependent neuroplasticity.

Results
The four sequential phases of TEND are mapped to distinct neural circuits:
· Track → Anterior cingulate cortex and insula (interoception and salience).
· Examine → Dorsolateral PFC (cognitive labeling and meta-cognition).
· Nurture → Ventromedial PFC (self-compassion and emotional regulation).
· Direct → Integrated PFC and motor cortex (goal-directed behaviour).

Through Hebbian learning, this practice is hypothesized to accelerate top-down control, rebalance Default Mode Network (DMN) hyperactivity, and mitigate the Legion Effect. A key innovation is the Voice Influence Score (VIS), a quantitative tool for meta-cognitive assessment during the Examine phase.

Conclusion
The TEND Model provides a structured neurocognitive exercise to build executive function capacity in adolescents. It shifts the intervention paradigm from symptom management to targeted neural exercise, demystifies inner conflict, and integrates multiple therapeutic traditions into a neurobiologically-sequenced scaffold. Empirical validation is recommended to confirm its efficacy and scalability in public health practice.
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1. INTRODUCTION
Adolescence represents a period of exceptional neurodevelopmental plasticity and vulnerability [1–3]. The prefrontal cortex (PFC)—the neural substrate for executive functions including impulse control, planning, and emotional regulation—undergoes a protracted maturation, not reaching full functional capacity until the mid-20s [4, 5]. In contrast, subcortical limbic structures, such as the amygdala, which process emotions and rewards, mature earlier, around 12–14 years of age (Figure 1) [6, 7]. 
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Figure 1: Developmental Trajectory of the Limbic System vs. Prefrontal Cortex. The limbic system matures on a steeper curve, leading to an imbalance during adolescence. Adapted from Casey et al. (2008) [6].

This developmental asynchrony creates a “top-down” control deficit, predisposing adolescents to heightened emotional reactivity, risk-taking, and susceptibility to mental health disorders (Figure 1) [8–10]. The global consequences are starkly evident in elevated rates of risk-taking, self-harm, substance use, and mood disorders during adolescence compared to other life stages [11, 12]. Conventional public health interventions, such as psychoeducation or counselling, often target symptomatic outcomes, but may fail to provide the repeated, structured cognitive exercises necessary to build the neural infrastructure of the PFC itself [13, 14].

To conceptualize this core challenge, I propose the Legion Effect: a state of internal fragmentation where distinct inner “voices” or cognitive-affective modules operate as semi-autonomous entities, competing for executive control in the absence of a mature PFC ‘conductor’. This construct draws on psychological models of multi-part selves [17, 18] and is grounded in neuroscientific evidence of Default Mode Network (DMN) dysregulation and weak cognitive control [19–21]. These voices are not mere metaphors, but are understood as manifestations of specific, dysregulated neural circuits:
· The Judge: This voice is the internal critic, rooted in circuits involving the dorsomedial prefrontal cortex (DMPFC) and anterior cingulate cortex (ACC), which are hyperactive during self-referential criticism [22, 23]. It constantly evaluates performance and worth, generating feelings of shame, guilt, and inadequacy with statements like, “You are not good enough,” or “You failed again.”
· The Teacher: Driven by a maladaptive engagement of the frontoparietal control network, the Teacher is the voice of relentless striving and perfectionism [24]. It demands constant productivity and achievement, often co-opting executive functions for rigid, high-pressure goals. Its mantra is, “You must do more,” and “Rest is for the weak,” leading to burnout and chronic stress.
· The Clown: This voice employs sarcasm, deflection, and avoidance as a defense mechanism, primarily regulated by circuits linking the ventrolateral PFC and amygdala [25]. It seeks to minimize perceived threat and emotional discomfort by avoiding genuine engagement. It manifests as, “This is stupid anyway,” or focuses on worse-case scenarios, or uses humor to shut down difficult conversations, preventing authentic connection and problem-solving.
· The Photographer: This voice is anchored in a hyperactive Default Mode Network (DMN), particularly the posterior cingulate cortex [19, 26]. It is fixated on the past, compulsively reviewing and ruminating on past mistakes, slights, and painful memories. It holds up mental “photographs” of past failures, asking, “Remember when you messed up?” and trapping the adolescent in a cycle of unproductive rumination.
· The Baby: Representing the most primal fear and helplessness, the Baby is driven by limbic system hyperactivity, particularly an overactive amygdala and a hypoactive ventromedial PFC (VMPFC) that fails to provide adequate top-down inhibition [27, 28]. It reacts to challenge with raw, overwhelming emotions, expressing a core sense of being unable to cope through feelings of panic, helplessness, and the desperate need to escape or be rescued.

Together, these voices mirror neural circuits functioning without coordinated PFC regulation. The Legion Effect provides a coherent framework for understanding adolescent inner turmoil, not as personal failure, but as a predictable consequence of a brain under construction, where these “sub-netvoices” can hijack behaviour in the absence of strong integrative control.

I developed the TEND Model—Track, Examine, Nurture, Direct—as a structured behavioural framework to provide a “scaffold” for the adolescent PFC. This model aligns each step with specific neural substrates, offering a potential pathway not only to behavioural change, but also to accelerated neurodevelopment through targeted exercise.

This article presents a theoretical synthesis, positioning the TEND Model as a Prefrontal Cortex Scaffold. It outlines the model’s theoretical underpinnings, its detailed neurobiological mapping, and its broad implications for adolescent mental health and public health practice.

2. METHODS
2.1 Conceptual Approach
This work is a theoretical synthesis and conceptual framework-building exercise, integrating literature from:
· Developmental Cognitive Neuroscience: Focusing on adolescent brain development, PFC maturation, DMN and Executive Control Network (ECN) dynamics, and neuroplasticity mechanisms [1, 4, 6, 22–25].
· Clinical and Cognitive Psychology: Drawing from cognitive-behavioural therapy (CBT) [26], mindfulness-based interventions [27, 28], compassion-focused therapy (CFT) [29], Acceptance and Commitment Therapy (ACT) [30], and Internal Family Systems (IFS) [17].
· Public Health and Behavioural Science: Integrating insights from adolescent risk behaviour prevention, self-regulation training, and task-shifting models in global mental health [31–33].
The Legion Effect construct and the TEND Model were systematically mapped to neurocognitive functions to generate a coherent and testable theoretical framework.

2.2 Mapping Procedure
The development of the integrated framework followed a multi-step procedure:
· Step 1: Define the psychological and behavioural features of each internal voice within the Legion Effect.
· Step 2: Identify corresponding neural circuits and networks from the extant literature (e.g., Judge ↔ DMN and anterior cingulate cortex hyperactivity; Baby ↔ amygdala hyperreactivity).
· Step 3: Align each phase of the TEND Model with specific executive functions and their underlying PFC substrates.
· Step 4: Formulate the mechanism of action, describing how sequential practice induces Hebbian learning and functional network rebalancing (e.g., DMN suppression, ECN enhancement).
This methodology positions the TEND Model not merely as a behavioural guide, but as a structured neurocognitive exercise regimen.

3. RESULTS
3.1 The Legion Effect as Neural Fragmentation
The “Legion Effect” is a psychological construct describing a mind state where multiple, conflicting internal voices operate autonomously, leading to self-sabotage, anxiety, and a deficit in coherent executive control. The term is derived from the biblical account in Mark 5:9, which states, “My name is Legion, for we are many.”

From a neuroscientific perspective, the Legion Effect represents a state of neural discoordination and failed integration [34, 35]. It epitomizes the PFC’s inability to effectively modulate and synthesize the activity of various subcortical and cortical circuits, each generating distinct patterns of thought, emotion, and behaviour [36]. When the PFC’s integrative capacity is underdeveloped, these circuits can fire with relative autonomy, manifesting as the seemingly independent “voices” of the Legion:
· The Default Mode Network (DMN), often hyperactive in psychopathology, produces ruminative self-referential thought (Judge, Photographer) [19, 37].
· The Salience Network (SN), particularly the anterior insula and Anterior Cingulate Cortex (ACC), may be overwhelmed by internal threat signals (Baby) or misattribute salience to avoidance cues (Clown) [38, 39]. 
· The Executive Control Network (ECN), primarily the DLPFC, is either under-engaged or co-opted maladaptively for rigid, perfectionistic striving (Teacher) [40, 41].
This tripartite network dysregulation [21] results in the internal cacophony and behavioural dysregulation characteristic of the adolescent period, particularly under stress.

3.2 The TEND Model as a Scaffold for the PFC
The TEND Model is designed to provide sequential, structured scaffolding for the developing PFC. Each stage recruits and exercises distinct neural networks, reinforcing executive function and promoting PFC maturation through Hebbian learning[footnoteRef:1]. The model is depicted in Diagram 1. [1:  Hebbian Learning principle axioms that “Neurons that fire together, wire together.” ] 

1. Track: “What Happened (Facts)?” → Cultivate non-judgmental awareness.
2. Examine: “Which Voices are speaking? Why?” → Analytically diagnose the root cause.
3. Nurture: “What Truth or Compassion is needed?” → Address emotional wounds with compassion.
4. Direct: “What Action restores Harmony?” → Consciously redirect energy towards value-aligned outcomes.

[image: ]Fig 2: The TEND Model Cycle. A visual diagram showing a circular flow between the four stages, with the central question: “What Action restores Harmony?”

3.2.1 Track (Observer Mindset)
This initial stage cultivates a non-judgmental, present-moment awareness of bodily sensations, emotions, and emerging inner dialogues. It functions to interrupt automatic DMN-driven rumination [42] and enhance interoceptive precision [43], creating a crucial pause between trigger and reaction.
· Neural Targets: Anterior Cingulate Cortex (ACC), Insula, Salience Network [44, 45].
· Function: Non-judgmental awareness and salience detection. This involves simply noticing and naming internal and external stimuli without attempting to change, suppress, or judge them. The adolescent acts as a neutral witness, collecting data on their experience.
· Mechanism: Interrupts DMN hyperactivity by anchoring attention in the present moment; enhances interoceptive and affective awareness by strengthening ACC-insula connectivity.

3.2.1.1 Illustration of Non-Judgmental Awareness:
In the context of a growing urge to use substances, the Track phase would involve a deliberate shift from autopilot to observation.
· Typical Reactive Pattern: An internal feeling of restlessness and anxiety arises, which immediately triggers a cascade of thoughts (‘I need a drink,” “I can’t stand this feeling”) leading directly to substance-seeking behaviour without conscious awareness.
· Observer Mindset in Practice: The adolescent learns to insert a moment of “pause” and mindful observation. They might mentally note:
· Bodily Sensations: “I notice a tightness in my chest and clenching in my jaw.”
· Emotional State: “There is a feeling of anxiety here.” or “I am feeling overwhelmed.”
· Rising Urges & Thoughts: “The thought ‘I need a drink’ is present.” or “An urge to go to the bar is arising.”
· External Trigger: “This started after I had that difficult phone call.”

3.2.1.2 Salience Detection in Action:
This practice of “noting” enhances salience detection—the ability to identify what is truly significant in the moment. Instead of the substance being the only salient object, the adolescent becomes aware of the internal state (anxiety, tightness) and the external trigger (difficult phone call) as the primary data points. By asking the core Track question—"What happened (facts)?”—the adolescent collects objective data: “Fact: A difficult call occurred. Fact: My body is tense. Fact: An urge to drink appeared.”
This foundational step does not attempt to solve the problem, but successfully halts the automatic reactive cycle. It shifts the brain from a limbic-driven state to one where the ACC and insula are actively engaged in monitoring the internal landscape. This self-observation, free from judgment, is the essential first step that makes the subsequent processes of Examination, Nurturing, and Directing possible.

3.2.2 Examine (Investigator Mindset)
The Examine stage operationalizes meta-cognition, enabling the adolescent to cognitively defuse from and analytically label their inner activity. The cornerstone of this phase is the Voice Influence Score (VIS), a structured quantitative tool for assessing the relative dominance of the inner voices constituting the Legion Effect. This transforms abstract internal conflict into a measurable, manageable cognitive task.
For a specific problematic behaviour (e.g., procrastination, substance use, social avoidance), the adolescent scores each potential voice on four dimensions:
· Frequency (F): How often did the voice appear in relation to the behaviour over a defined period (e.g., the past 30 days)? (0-10 scale). Frequent repetition indicates a highly habitual neural pathway.
· Intensity (I): How strong was the subjective emotional or physical charge when the voice was active? (1-5 scale). This reflects the affective weight and salience of the voice, making it harder to ignore.
· Behavioural Disruption (B): To what degree did the voice directly cause or contribute to the harmful behaviour, derailing goals or well-being? (1-5 scale). This captures the real-world functional impact.
· Trigger Match (T): Does the situational trigger for the behaviour match the known trigger pattern of this specific voice? (Yes=1, No=0). This ensures the diagnosis is context-specific, linking voices to the behaviours they actually drive.
The VIS is calculated using the following equation:
VIS = (F × I + B) × (1 + T)



3.2.2.1 Conceptual Foundation and Mechanism:
The VIS is predicated on the notion that competing neural sub-networks exert variable influence on behaviour. The equation is designed to highlight the most clinically significant voice. The term (F × I) captures the raw salience and frequency of the voice, while adding B incorporates its tangible behavioural cost. The (1 + T) multiplier acts as a “trigger amplifier.” When T = 1, the base score is doubled, ensuring that a voice which is not merely present but causally activated by a situation-specific trigger is prioritized. This aligns with behavioural science principles of context sensitivity, where a triggered response is fundamentally more influential [77, 78].

The act of scoring itself is a therapeutic and neurocognitive exercise. It recruits the Dorsolateral Prefrontal Cortex (DLPFC) for cognitive labeling, categorization, and numerical representation [46, 47], while the Anterior Cingulate Cortex (ACC) monitors conflict between the competing voices [48]. This process strengthens top-down regulatory pathways through Hebbian learning, building the adolescent's capacity to "name and tame" their internal states.

3.2.2.2 Clinical Application and Interpretation:
The voice with the highest VIS score for a given behaviour is identified as the Dominant Voice and becomes the primary target for intervention. Scores can be interpreted as:
· VIS ≥ 70: Dominant voice; indicates an urgent need for taming and healing.
· VIS 40–69: Moderate influence; requires monitoring and active addressing.
· VIS < 40: Mild influence; should be acknowledged but is not a primary intervention target.
Table 1 provides a practical example of the VIS applied to the harmful behaviour of substance abuse.

Table 1: VIS Analysis Example – Harmful Behaviour: Substance Abuse
	Inner Voice
	Frequency (F) [0-10]
	Intensity (I) [1-5]
	Behavioural Disruption (B) [1-5]
	Trigger Match (T) [0/1]
	
VIS Score
	
Interpretation

	
Judge
	
7
	
4
	
5
	
1
	(7×4 + 5) × 2 = 66
	High shame/self-criticism fueling use.

	
Teacher
	
4
	
3
	
2
	
0
	(4×3 + 2) × 1 = 14
	Minimal influence in this context.


	
Clown
	
6
	
5
	
4
	
1
	(6×5 + 4) × 2 = 68
	Avoidance of social anxiety or fear.

	
Photographer
	
5
	
4
	
3
	
1
	(5×4 + 3) × 2 = 46
	Rumination on past failures or pain.

	
Baby
	
8
	
5
	
5
	
1
	(8×5 + 5) × 2 = 90
	Dominant Voice: Escaping primal emotional pain/helplessness.




3.2.2.3 Clinical Insight from Table 1:
This analysis clearly prioritizes the Baby (VIS=90) as the dominant voice, guiding the clinician and adolescent to focus compassion-based soothing (Nurture phase) on core feelings of helplessness. The high scores for the Clown (VIS=68) and Judge (VIS=66) indicate secondary targets for cognitive restructuring related to avoidance and self-criticism, respectively.

The VIS serves a dual purpose: it is both a diagnostic tool for identifying the root of a maladaptive behaviour and a therapeutic exercise that actively engages the PFC’s analytical capacities, thereby scaffolding the cognitive control necessary to mitigate the Legion Effect.

3.2.3 Nurture (Healer Mindset)
After identifying the dominant voices through the Examine phase, the adolescent is guided to respond with compassion and soothing, rather than judgment or avoidance. This phase targets the emotional regulation deficits stemming from limbic-PFC dysconnectivity.
· Neural Targets: Ventromedial Prefrontal Cortex (VMPFC), connections with the amygdala [49, 50].
· Function: Compassionate dialogue and emotional soothing. This involves acknowledging the underlying need or fear expressed by a voice and responding with kindness and validation, thereby disarming its reactive charge. The goal is not to eliminate the voice, but to listen to its concern and offer a compassionate internal response, integrating the fragmented emotional state.
· Mechanism: Activates VMPFC-mediated inhibition of the amygdala [51]; engages brainstem serotonergic pathways associated with safety and comfort [29, 52].

3.2.3.1 Illustration of Compassionate Dialogue:
Based on the VIS analysis from Table 1, the dominant voice driving substance use is the Baby, which expresses primal fear and helplessness. A typical, reactive internal monologue might be: “I can’t handle this feeling. I need a drink to make it stop. I’m so weak.” The Nurture phase replaces this with a compassionate, healer-led dialogue.
· Voice of the Baby (Expressing Distress): “This is too much. I’m overwhelmed and scared. I can’t do this. I need to escape this pain right now.”
· Healer Mindset (Compassionate Response): “Thank you for telling me you’re hurting. I hear how overwhelmed and scared you feel. That must be so frightening. It’s okay to feel this way. I’m here with you. You don’t have to face this alone. Let’s take a moment and just breathe together. I will take care of us.”

3.2.3.2 Emotional Soothing in Practice:
Following this internal dialogue, the adolescent would be guided to engage in a soothing activity that addresses the voiced need for safety and comfort, rather than resorting to substance use. This could include:
· Self-Touch: Placing a hand gently on the heart or chest while taking slow, deep breaths to activate the parasympathetic nervous system.
· Self-Verbalization: Using a calm, soft tone to repeat soothing phrases like, “You are safe,” “This feeling will pass,” “I am here for you.”
· Comforting Action: Engaging in a nurturing activity such as wrapping oneself in a warm blanket, making a cup of tea, or listening to calming music.

This process of compassionate dialogue and emotional soothing directly recruits the VMPFC to regulate the amygdala’s distress signals. By repeatedly meeting the Baby’s cries with kindness instead of avoidance (substance use), new, self-reinforcing neural pathways are formed. This wires self-compassion as a default response to emotional pain, fundamentally altering the individual's relationship with their inner world and reducing the reliance on maladaptive coping mechanisms.

3.2.4 Direct (Builder Mindset)
The final phase leverages the integrated PFC state achieved through Tracking, Examining, and Nurturing to initiate value-driven behaviour. The goal is to translate insight and self-compassion into concrete action, thereby consolidating new neural pathways through successful enactment.
· Neural Targets: Integrated PFC (especially frontopolar cortex for integrating goals), motor cortex, mesolimbic dopamine system [53, 54].
· Function: Initiation of value-aligned goal-directed behaviour. This involves making a conscious, deliberate choice to engage in a specific, positive action that fulfills the same underlying need identified in the Nurture phase, but in a healthy and sustainable way. It is the behavioural manifestation of self-leadership.
· Mechanism: Triggers dopamine-mediated reinforcement of successful behavioural outcomes, strengthening the newly formed PFC-limbic pathways through positive feedback [55, 56].

3.2.4.1 Illustration of Value-Aligned Action:
Following the Nurture phase, where the core need for safety and comfort from the “Baby” was met with compassion, the Builder Mindset now seeks to address that need with a healthy behaviour. The individual moves from soothing the distress to proactively building safety.
· Situation: The urge to use substances arises, recognized as the “Baby” feeling overwhelmed and seeking escape.
· Builder Mindset (Value-Aligned Decision): “I acknowledge the need for comfort and safety. Instead of using a substance, which harms me, I will choose an action that truly builds my well-being and aligns with my value of self-care. I will call my supportive friend and talk for 10 minutes.”

3.2.4.2 From Action to Integrated Behaviour:
This conscious redirection is the essence of the Direct phase. The new, value-aligned behaviour is:
· Specific: “Call a friend for 10 minutes.” 
· Addresses the Root Need: Both actions provide genuine comfort and safety, fulfilling the “Baby’s” need in a healthy way.
· Reinforces Identity: Each successful execution reinforces the adolescent’s identity as someone who capably self-soothes and leads their inner world, rather than being victim to it.

Upon completing the chosen action (e.g., finishing the call), the adolescent experiences a sense of mastery and accomplishment. This success triggers a release of dopamine in the brain’s reward system [55, 56]. This dopamine signal acts as a “stamp of approval,” powerfully reinforcing the connection between the new, adaptive behaviour (call a friend) and the resolution of the internal state (distress). Through Hebbian learning, the neural circuit encompassing the integrated PFC (which made the conscious choice), the motor cortex (which executed the action), and the reward system is strengthened. Over time, this makes the healthy response more automatic, scaffolding long-term behavioural resilience and solidifying the transition from being led by inner chaos to leading as the Shepherd of the Mind.

3.3 Neuroplasticity and the Hebbian Mechanism
The efficacy of the TEND Model hinges on Hebbian learning—the principle that “neurons that fire together, wire together” [57]. Adolescence is a period of heightened plasticity [58, 59], where repeated experiences powerfully shape neural architecture.
· Track: Repeated co-activation of the ACC/insula with attentional networks strengthens salience detection circuits.
· Examine: Coordinated firing of the DLPFC and limbic circuits during VIS scoring wires top-down regulatory pathways, enhancing cognitive control over emotion.
· Nurture: Soothing co-activation of the VMPFC and amygdala wires compassion-based responses as a default, reducing amygdala reactivity over time.
· Direct: Simultaneous activation of the integrated PFC and dopaminergic reward systems during goal achievement consolidates adaptive, value-directed behavioural pathways.
Through repeated TEND cycles, the model acts as a neural training regimen, internalizing the external scaffold to build robust, self-sustaining PFC networks, thereby accelerating maturation and enhancing resilience.

4. DISCUSSION
The TEND Model, framed as a Prefrontal Cortex Scaffold, offers a novel, integrative framework for adolescent neurodevelopment and mental health. Its primary contributions are threefold.

4.1 Paradigm Shift: From Symptom Management to Targeted Neural Exercise
Conventional interventions like pharmacotherapy or CBT often focus on reducing specific symptoms [26, 60]. While valuable, they may not directly address the core neurodevelopmental issue: PFC immaturity. The TEND Model is explicitly designed as a neurocognitive exercise, targeting specific PFC sub-regions (ACC, DLPFC, VMPFC) in a sequence that mirrors their functional hierarchy [61, 62]. This aligns with emerging evidence that targeted cognitive training can induce structural and functional changes in the adolescent PFC [63, 64]. By conceptualizing intervention as a “workout” for the brain, the model aims to build foundational neural capacity, not just manage its dysregulated outputs.


4.2 Demystification and De-shaming through a Neuro-Cognitive Lens
Adolescents often interpret their internal turmoil as personal failure, exacerbating shame [65]. The Legion Effect construct, by mapping chaotic self-talk to specific, biologically-based “neural voices,” provides a normalizing and de-shaming explanatory model. It externalizes the problem in a manner similar to narrative therapy [66] and IFS [17], but with a critical addition: it grounds the metaphor in neuroscience and provides a tangible, measurable tool (the VIS) for intervention. This bridges the gap between subjective experience and biological understanding, empowering adolescents to engage with their inner world as observers and managers, rather than as victims or failures [67].

4.3 Theoretical Integration into a Neurobiological Sequence
While mindfulness, CBT, CFT, and behavioural activation are evidence-based [26–29], they are often applied in isolation. The TEND Model contributes by integrating these components into a specific neurobiological sequence: mindfulness (Track), cognitive restructuring (Examine), compassion (Nurture), and behavioural activation (Direct). This sequence respects the layered nature of PFC function and development [61], where higher-order integration (Direct) depends on prior cognitive and emotional processing (Examine, Nurture), which itself depends on foundational awareness (Track). This provides a mechanistic hypothesis for why standalone interventions may fail if a prerequisite cognitive-emotional capacity is underdeveloped.

5. IMPLICATIONS FOR PUBLIC HEALTH
The TEND Model’s structured, non-specialist-friendly nature makes it highly suitable for scalable implementation. It can be integrated into school curricula [68], delivered via digital health platforms [69], or facilitated by trained peers and community health workers in low-resource settings [33, 70]. This aligns perfectly with the global health priorities of task-shifting and preventive mental health promotion [71, 72]. By building PFC capacity proactively, it has the potential to reduce the incidence and severity of a wide range of adolescent mental health and behavioural problems.

6. SUMMARY
This paper introduces the TEND Model as a novel Prefrontal Cortex Scaffold that leverages adolescent neuroplasticity through structured, sequential practice. It reframes intervention as targeted neural exercise, demystifies inner conflict via the Legion Effect and VIS tool, and integrates disparate therapeutic approaches into a unified, neurobiologically-grounded sequence. The model holds significant promise for advancing global adolescent mental health by offering a developmentally-sensitive, theory-informed, and scalable framework for building resilience from the brain up.

7. LIMITATIONS
As a theoretical model, several limitations must be acknowledged:
1. Requires Empirical Validation: No clinical trials have yet tested the model’s efficacy in accelerating PFC maturation or improving mental health outcomes. Its proposed mechanisms are inferred from related literatures.
2. Individual and Cultural Variability: The model’s effectiveness may vary based on cognitive capacity, trauma history, and cultural interpretations of self and inner experience [73, 74]. The VIS assumes a level of meta-cognitive ability not universal among adolescents.
3. Implementation Challenges: Scaling the model in low-resource settings may face hurdles related to facilitator training, cultural adaptation, and sustaining engagement.
4. Risk of Metaphorical Oversimplification: While the Legion Effect is a useful heuristic, it may oversimplify the complex, dynamic nature of neural network interactions.
5. Unvalidated Assessment Tool: The Voice Influence Score (VIS) is a proposed tool that requires rigorous psychometric validation to establish its reliability, validity, and clinical utility.
8. FUTURE DIRECTIONS
To transition the TEND Model from theory to practice, future research should focus on:
1. Experimental Validation: Conducting RCTs using fMRI and EEG to measure changes in PFC connectivity, DMN activity, and emotional regulation following TEND intervention [75, 76].
2. Psychometric Development: Formally validating the VIS, establishing its reliability, sensitivity to change, and cross-cultural applicability [77].
3. Implementation Science: Piloting the model in real-world settings (schools, communities) to assess feasibility, acceptability, and effectiveness when delivered by non-specialists [78].
4. Digital Innovation: Developing and testing gamified mobile applications to deliver the TEND protocol, enhancing engagement and reach [69, 79].
5. Cross-Cultural Adaptation: Investigating the universality of the Legion Effect construct and adapting the model’s language and metaphors for diverse cultural contexts [80].
6. Longitudinal Studies: Tracking adolescents over time to determine if TEND practice confers long-term protection against mental health disorders and promotes lifelong resilience.
9. CONCLUSION
Adolescence is a window of vulnerability, defined by a PFC that is under construction. The TEND Model—Track, Examine, Nurture, Direct—offers a scaffold for this construction site, transforming moments of internal fragmentation into opportunities for neurocognitive exercise. By integrating mindfulness, cognitive analysis, self-compassion, and behavioural commitment into a biologically-plausible sequence, it aims to accelerate the maturation of the prefrontal cortex and help adolescents become the “Shepherds of their Minds.” If empirically supported, this model could represent a pivotal step towards a more developmentally-sensitive, proactive, and scalable paradigm for global adolescent mental health.
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