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Neuropsychiatric Research Evidence:
From Brain Injury to Behaviour

This document outlines the primary research evidence supporting the key neuropsychiatric
claims made in the presentation “From Brain Injury to Behaviour." It links specific clinical
assertions—such as the Frontal Lobe Paradox and Organic Personality Change—to the
underlying neurobiological mechanisms identified in recent studies.

1. The Frontal Lobe Paradox & Executive Dysfunction

Presentation Claim (Slide 2): There is a dissociation between "knowing" and "doing."
Patients may pass standard tests (articulate speech, normal I1Q) but fail in real-world
decision-making due to a breakdown in executive function.

Research Evidence

e Pathological Decision-Making: Traumatic Brain Injury (TBI) leads to specific "decision-
making signatures," including reduced sensitivity to outcomes and contingencies.
Experimental models demonstrate that TBI immediately and chronically decreases
optimal decision-making, biasing subjects toward risky or suboptimal choices regardless
of prior learning. This suggests a disruption in the frontostriatal pathways responsible for
response inhibition and value assessment (Hehar et al., 2015).

e The Breakdown of Evidence Accumulation: Decision-making is not a single event but
a process of "evidence accumulation" to a threshold. TBI disrupts this process,
particularly in the Prefrontal Cortex (PFC) and Striatum. This impairment uncouples the
"knowledge" of a rule from the "execution" of the optimal choice, explaining why
patients can articulate the correct strategy but fail to enact it (Hogeveen et al., 2025).

2. The "CEO" of the Brain: Mechanism of Control

Presentation Claim (Slide 5): The frontal lobes act as the "CEO," responsible for impulse
control, planning, and initiation. When this area is damaged, the "company" (the individual)
fails despite having functional "workers" (other brain areas).

Research Evidence

e The "Engine" Failure: The interaction between the PFC (planning) and the Striatum
(action/habit) is critical for motivated behaviour. Recent research identifies that the
“initiation" of action relies on the encoding of a "Reward Prediction Error" (RPE). TBI
specifically blunts this RPE signal in the nucleus accumbens/striatum. Without this signal,
the "CEQO" (PFC) cannot trigger the "workers" (Striatum) to act, resulting in a profound
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failure of volition despite preserved motor ability (Hogeveen et al., 2025).

3. Profiling Organic Personality Change

Presentation Claim (Slide 6): Organic personality change manifests as four pillars:
Disinhibition, Aggression, Apathy, and Insightlessness. These are neurological symptoms, not
character flaws.

Research Evidence

4.

Apathy (The Failure to Initiate): Apathy in TBI is not laziness; it is a neurological deficit.
Hogeveen et al. (2025) confirm that apathy is driven by the failure to encode the value of
an action (blunted prediction error), effectively severing the link between "plan” and
"action."

Aggression & Impulsivity: Disruption of the frontostriatal pathway is directly linked to
increased impulsivity and deficits in response inhibition. Studies in juvenile models
confirm that even mild TBI alters dopamine receptor expression in this pathway, leading
to permanent changes in impulse control and increased aggression (Hehar et al., 2015).
Affective Dysregulation (The “Cerebellar” Link): While often focused on the frontal
lobes, affective dysregulation is also a hallmark of the Cerebellar Cognitive Affective
Syndrome (CCAS). Schmahmann and Sherman (1998) demonstrated that damage to
the cerebellum (the brain's "modulator") produces deficits identical to frontal lobe
damage—including disinhibition and blunted affect—confirming a distributed organic
basis for "personality” changes.

Differential Diagnosis: Organic vs. Psychological

Presentation Claim (Slide 7): It is critical to distinguish between Organic Frontal Lobe
Syndrome (permanent structural damage) and Psychological conditions (potentially
treatable).

Research Evidence

Biological Markers of "Psychiatric" Symptoms: Machine learning analysis of resting-
state EEG data has successfully classified psychiatric disorders versus healthy controls
with high accuracy. This supports the existence of distinct, measurable physiological
signatures (spectral power and functional connectivity) for behavioral disorders,
distinguishing organic neurophysiological profiles from purely functional presentations
(Park et al., 2021).

Sensory Processing as a Predictor: High "noise sensitivity" in older adults with TBI has
been identified as a significant predictor of poorer long-term psychological prognosis
(anxiety/depression). This suggests that fundamental organic sensory processing
deficits drive the psychiatric presentation, rather than "psychological reaction" alone
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(Liu and Li, 2025).

5. Forecasting the Future: Prognosis

Presentation Claim (Slide 14): TBI is not a static injury; it can lead to progressive decline,
including early-onset dementia and chronic traumatic encephalopathy (CTE).

Research Evidence

Neurodegeneration and CTE: TBl is a validated risk factor for progressive
neurodegenerative diseases. Systematic reviews of pathological cases confirm the link
between repetitive head injury and Chronic Traumatic Encephalopathy (CTE),
characterized by the accumulation of tau protein and long-term cognitive and behavioral
decline (Maroon et al., 2015).

Progressive Psychological Burden: The trajectory of TBI recovery is often complicated
by worsening psychological symptoms over time, particularly in aging populations where
"cognitive reserve" is depleted. This supports the "Trajectory B" model of progressive
decline rather than stabilization (Liu and Li, 2025).

6. Decision-Making Capacity

Presentation Claim (Slide 12): Capacity is domain-specific. High-complexity decisions
(litigation, finance) require "time travel" (forecasting), which is destroyed by TBI.

Research Evidence

Impaired Forecasting: The ability to make complex financial or legal decisions relies on
"model-based" learning—the ability to simulate future states. The disruption of
frontostriatal circuits (specifically the blunting of prediction errors) impairs this ability to
update values based on new information. This leaves the individual reliant on "model-
free" (habit) learning, allowing them to perform routine tasks (shopping) while failing at
complex, novel tasks (litigation) (Hogeveen et al., 2025; Hehar et al., 2015).
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