Core Cognition Therapy: A hypothesis that task-intentioned weight shift can restore anticipatory postural adjustments of the transversus abdominis through the ideomotor pathway
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Abstract (300 word limit)
Statement of the Problem: Disruption of the neural control subsystem—the central coordinator of Panjabi's spinal stability model —perpetuates spinal instability in chronic low back pain, recurrent spinal pain, and postoperative dysfunction. This disruption manifests as excessive superficial muscle guarding, which suppresses the feedforward function of the transversus abdominis (TrA). Motor control exercise (MCE) relies on volitional draw-in commands that paradoxically reinforce superficial co-contraction when guarding is present. Cognitive functional therapy (CFT) effectively reframes pain-related cognition and reduces protective behaviors, yet lacks a direct neurophysiological pathway to reactivate automatic deep stabilizer function. The therapeutic gap between dismantling guarding and restoring deep stabilizer automaticity remains unfilled. Methodology & Theoretical Orientation: I propose Core Cognition Therapy (CCT)—a four-stage therapeutic pipeline grounded in ideomotor theory and anticipatory postural adjustment (APA) physiology. The pipeline integrates: (1) substantial reduction of superficial muscle guarding through behavioral relaxation, (2) a weight-shift task to activate the ideomotor mechanism without volitional contraction commands, (3) automatic TrA anticipatory postural adjustment via the internal forward model, and (4) consolidation through sensorimotor cognition for lifestyle integration. The central claim is that task intention alone—not volitional muscle commands—triggers the forward model to generate TrA APAs through an ideomotor-mediated, non-volitional pathway. Recent stabilographic evidence confirms that ideomotor loading engages postural control mechanisms at the whole-body level. Findings: CCT generates specific, falsifiable predictions: TrA APA onset during CCT weight shift should be earlier than during MCE draw-in; superficial co-contraction should be lower during CCT; and TrA activation should persist during untrained daily tasks. A three-phase research program (proof-of-concept, pilot RCT, definitive multi-center RCT) is proposed. Conclusion & Significance: CCT offers a fundamentally different rehabilitation paradigm that bypasses corrupted volitional pathways by leveraging task-triggered, ideomotor-mediated APA restoration—potentially filling the therapeutic gap between CFT and MCE for patients with spinal neural control dysfunction.
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Figure 1. Conceptual diagram of the core cognition therapy (CCT) four-stage pipeline and its neurophysiological mechanisms. The diagram illustrates the causal chain from Panjabi's neural control disruption through guarding, ideomotor trigger, anticipatory postural adjustment (APA) restoration, to sensorimotor cognition consolidation. Stage 1 (Relaxation) dismantles superficial muscle guarding through behavioral experiments. Stage 2 (Intention/Task) introduces a weight-shift task intention that activates the ideomotor pathway without volitional contraction commands. Stage 3 (Auto-activation) depicts automatic transversus abdominis (TrA) feedforward activation via the internal forward model. Stage 4 (Cognition) shows consolidation of sensorimotor awareness for integration into daily functional activities. Arrows indicate the sequential progression and mechanistic linkages between stages.
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