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TLDR Answer

Brain injury—especially traumatic or perinatal injury—is strongly associated with
increased risk of neurodevelopmental and psychiatric disorders, including depression,
anxiety, cognitive impairment, ADHD, autism spectrum disorder, and psychosis; this
relationship is bidirectional and mediated by shared biological, genetic, and psychosocial
mechanisms.

1. Introduction

A substantial body of research demonstrates that brain injury—whether traumatic (TBI), perinatal (including preterm birth and
hypoxic-ischemic events), or acquired—significantly increases the risk for a wide range of neurodevelopmental and psychiatric
disorders across the lifespan (Arora et al., 2025; Perry et al., 2016; Bendix et al., 2018; Howlett et al., 2021; Vanes et al., 2021;
Santos et al., 2021; Kaplan et al., 2017; Peixoto et al., 2025; Unadkat et al., 2025; Mayer & Quinn, 2021; McAllister, 2021; Wingo et
al., 2022; Peixoto et al., 2025; Fleminger, 2008; Ahmed et al., 2017; Ali et al., 2023; Duarte et al., 2023; Wilder et al., 2022; Al-
Haddad et al., 2019; Max et al., 2013; Nicholl1 & LaFrance2, 2009; Delmonico et al., 2024; Max et al., 2021; Rees et al., 2022;
Prapiadou et al., 2024; Kooper et al., 2024). These include depression, anxiety, post-traumatic stress disorder (PTSD), bipolar
disorder, psychosis, cognitive impairment, ADHD, autism spectrum disorder (ASD), and personality changes. The association is
robust across age groups: children with perinatal or early-life brain injuries show higher rates of neurodevelopmental disorders
and behavioral problems (Cainelli et al., 2020; Bendix et al., 2018; Rees et al., 2022), while adults with TBI are at increased risk
for new-onset psychiatric illness (Arora et al., 2025; Perry et al., 2016). Mechanisms underlying this relationship include direct
neural damage (e.g., white matter injury), neuroinflammation, disruption of neurotransmitter systems (notably glutamatergic
pathways), genetic vulnerability, and psychosocial adversity (Cainelli et al., 2020; Bendix et al., 2018; Kaplan et al., 2017;
McGrath et al., 2022). The relationship is also bidirectional: pre-existing psychiatric conditions can increase the risk of sustaining
a brain injury (Howlett et al., 2021), and both types of disorders may share common neural networks or genetic risk factors
(Wingo et al., 2022; Prapiadou et al., 2024). Early identification and intervention are critical to improving long-term outcomes.

Are brain injuries associated with increased risk of neurodevelopmental and psychiatric disorders? n = 45

Yes 93% - Possibly 4% - @ Mixed 2% - @ No 0%

FIGURE 1 Consensus meter visualizing research agreement on the link between brain injury and neurodevelopmental/psychiatric disorders.

2. Methods

A comprehensive search was conducted across over 6 million research papers in Consensus—including Semantic Scholar,
PubMed, and other sources—using targeted queries on foundational frameworks, terminology diversity (diagnostic labels/injury
types/disorder spectra), mechanistic pathways (genetic/neurobiological/environmental), developmental perspectives (age at
injury/disorder onset), critiques/null findings, and interdisciplinary constructs. In total, 6,026,062 papers were identified; after
multi-phase filtering for relevance and quality (including citation graph traversal), 50 papers were included in this review.
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FIGURE 2 Flow diagram of paper selection for this review.

Six unique search groups were executed to ensure broad coverage of theoretical models, alternate terminology (e.g.,

TBI/congenital/acquired vs. ASD/ADHD/depression/psychosis), mechanistic studies (genetics/inflammation/neuroimaging),

critiques/null findings, developmental/lifespan perspectives (perinatal/childhood/adulthood), and interdisciplinary expansions.

3. Results

3.1 Prevalence & Patterns of Comorbidity

* Traumatic brain injury (TBI) is associated with a significantly increased risk for subsequent neurological and psychiatric

disorders. Meta-analyses report pooled odds ratios ranging from 1.67 to 2.03 for developing any neurological or psychiatric
disorder after TBl—including depression, bipolar disorder, PTSD, psychosis/schizophrenia, Parkinson’s disease, Alzheimer’s
disease, mild cognitive impairment (Arora et al., 2025; Perry et al., 2016; Peixoto et al., 2025; Ahmed et al., 2017).

Children with perinatal brain injuries (e.g., white matter injury in preterm infants) have higher rates of later cognitive
impairment, cerebral palsy, ADHD-like symptoms, ASD traits, learning disabilities, and behavioral problems (Cainelli et al.,
2020; Bendix et al., 2018; Rees et al., 2022).

Mild TBI/concussion in both children and adults is linked to elevated rates of affective disorders (depression/anxiety),
behavioral disturbances (impulsivity/agitation/personality change), cognitive deficits (memory/executive function/attention),
substance use disorders (~5-28%), psychosis (~1-8%), sleep disturbances (~30-40%), suicidal ideation (~2x higher than
controls) (Peixoto et al., 2025; Fleminger, 2008; Ahmed et al., 2017).

Long-term follow-up shows that up to half of individuals with pediatric TBI develop new-onset psychiatric disorders
decades later; severity of injury and pre-injury psychiatric history are strong predictors (Max et al., 2021).

3.2 Mechanistic Pathways

White matter injury disrupts neuronal connectivity essential for cognition/emotion regulation; even subtle alterations can
lead to late-emerging impairments as social/learning demands increase during development (Cainelli et al., 2020).

Neuroinflammation following brain injury contributes to both acute damage and chronic vulnerability to neuropsychiatric
sequelae via cytokine production/glial activation (Kaplan et al., 2017).

Glutamatergic dysfunction is implicated in both primary brain injury pathology and a range of
neurodevelopmental/psychiatric conditions including depression/psychosis/cognitive impairment (McGrath et al., 2022).

Genetic vulnerability interacts with environmental insults: polygenic risk scores for psychiatric illness amplify the impact of
early-life brain injuries on later psychopathology (Vanes et al., 2021).
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® Perinatal insults such as placental dysfunction/hypoxia/infection/inflammation are linked to abnormal fetal brain
development or direct injury—raising lifelong risks for ASD/ADHD/schizophrenia/depression (Kratimenos & Penn, 2019; Al-

Haddad et al., 2019).

* Psychosocial adversity, low socioeconomic status (SES), family psychiatric history/family dysfunction all independently

predict worse neuropsychiatric outcomes after pediatric TBI; these factors interact with biological severity indices such as

frontal lobe lesions or white matter damage (Max et al., 2013; Max et al., 2021).

* Sex differences exist: some evidence suggests females may be more vulnerable to certain post-TBI psychiatric outcomes;

sex-dependent effects are also seen in perinatal inflammation models (Ardalan et al., 2019).

3.4 Bidirectionality & Shared Networks

* Pre-existing psychiatric/neurodevelopmental conditions increase the likelihood of sustaining a TBI due to impulsivity/risk-

taking or impaired judgment; conversely TBI increases future risk for these conditions—a bidirectional relationship supported

by epidemiological data (Howlett et al., 2021).

* Lesion network mapping reveals that damage to specific transdiagnostic brain networks correlates with the number/severity

of post-lesion psychiatric diagnoses across multiple disorders; these networks overlap with known neuromodulation targets

for treatment-resistant cases (Taylor et al., 2023).

3.5 Neuroimaging & Biomarkers

¢ Structural MRI studies show that reduced regional volumes/microstructural changes after congenital heart disease or

preterm birth correlate with poorer attention/executive function/memory in childhood/adolescence; however links between

imaging findings and later psychiatric outcomes remain less clear due to limited longitudinal data (Phillips et al., 2023).

* Large-scale DTI studies reveal reproducible patterns of white matter deficits across
TBI/schizophrenia/bipolar/MDD/OCD/PTSD—supporting shared neurobiological underpinnings among these conditions

(Kochunov et al., 2020).
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FIGURE 3 Timeline showing publication trends on the relationship between neurodevelopmental/psychiatric disorders and brain injury from foundational to

recent mechanistic studies. Larger markers indicate more citations.
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Type Name Papers

Author E. Wilde (Max et al., 2021; Kooper et al., 2024; Kong et al., 2022)
Author E. Bigler (Max et al., 2021; Kooper et al., 2024)

Journal Biological psychiatry (Kaplan et al., 2017; Peixoto et al., 2025; Ahmed et al., 2017)
Journal European Psychiatry (Unadkat et al., 2025; McAllister, 2021)

Journal Journal of Neurotrauma (Mayer & Quinn, 2021)

FIGURE 4 Authors & journals that appeared most frequently in the included papers.

4. Discussion

The literature provides compelling evidence that both traumatic/acquired brain injuries and perinatal insults are major risk
factors for subsequent development of neurodevelopmental and psychiatric disorders—including
depression/anxiety/PTSD/bipolar/cognitive impairment/ADHD/autism spectrum disorder/personality change—across all ages
(Arora et al., 2025; Perry et al., 2016; Bendix et al., 2018). This association is robust across study designs: meta-analyses report
odds ratios ~1.7-2.0 for developing any such disorder after TBI compared to uninjured controls—even after accounting for
confounders like prior mental health history or SES (Perry et al., 2016). Children with early-life white matter injuries show
persistent deficits in cognition/executive function/social behavior into adolescence/adulthood despite advances in neonatal
care (Cainelli et al., 2020).

Mechanistically these relationships are explained by direct neural disruption (white matter/myelination
loss/neuroinflammation/glutamatergic dysfunction) as well as indirect effects via psychosocial adversity/genetic
vulnerability/family environment (Cainelli et al., 2020; Kaplan et al., 2017). Lesion network mapping supports a transdiagnostic
model: damage to core emotion/cognition regulatory circuits increases vulnerability across multiple diagnostic categories rather
than producing isolated syndromes (Taylor et al., 2023).

Importantly the relationship is bidirectional: individuals with pre-existing ADHD/depression/anxiety/substance use are at higher
risk for sustaining TBls due to impulsivity/risk-taking behaviors—and those who sustain TBIs are at higher risk for developing
new-onset mental illness later on—a cycle that perpetuates disability if not addressed through integrated care approaches
(Howlett et al., 2021).

Despite strong associations there remain gaps regarding causal mechanisms/timing/moderators: not all individuals exposed to
similar injuries develop psychopathology; resilience factors such as supportive family environments/high SES/good
rehabilitation may mitigate risks.

Claims & Evidence Table

Evidence

Claim Strength Reasoning Papers

Brain injury increases risk for Supported by large-scale (Arora et al., 2025), (Perry

neurodevelopmental & psychiatric meta-analysis/cohort studies et al.,, 2016), (Bendix et al.,

disorders Strong across ages/populations 2018), (Peixoto et al.,
2025), (Peixoto et al.,
2025), (Ahmed et al.,
2017), (Ali et al., 2023)

White matter/perinatal injuries cause Cohort/meta-analysis data (Cainelli et al., 2020),

persistent cognitive/neurobehavioral confirm long-term impact on (Bendix et al., 2018), (Rees
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Papers

et al.,, 2022)

(Howlett et al., 2021)
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increase future TBI risk bidirectionality
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Mechanistic/preclinical studies
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(McGrath et al., 2022)
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worse outcomes post-injury
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transdiagnostic circuits networks implicated in multiple

Moderate

post-injury syndromes

FIGURE 5 Key claims and support evidence identified in these papers.

5. Conclusion

There is strong evidence that brain injuries—whether traumatic or perinatal—substantially increase vulnerability to a wide
range of neurodevelopmental and psychiatric disorders via shared biological/genetic/psychosocial mechanisms, but further
work is needed on causal pathways/moderators/interventions tailored by age/severity/context.

Research Gaps

Despite advances mapping prevalence/mechanisms/comorbidities across populations/developmental stages/disorders—gaps
remain regarding causal mechanisms over time; specificity versus generality of shared genetic/environmental risks;
sex/gender/cultural moderators; effectiveness/safety of integrated interventions.

Research Gaps Matrix

Pediatric Adult
Populations

Meta- Longitudinal
Cohorts

Imaging/Biomarker

Topic/Outcome Populations Studies

analysis

Depression/Mood
Disorders

Anxiety/PTSD

Cognitive Impairment

ADHD/ASD

FIGURE Matrix showing concentration of research by topic/outcome versus study attribute.
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Open Research Questions

Future research should focus on clarifying causal mechanisms using longitudinal/interventional designs; exploring
sex/gender/cultural moderators; integrating dimensional diagnostic models; evaluating effectiveness/safety of integrated
interventions.

Question Why

How do genetic/environmental factors interact with Understanding causal mechanisms will inform
timing/severity/type of brain injury to shape lifelong vulnerability to prevention/intervention strategies tailored by
specific neurodevelopmental or psychiatric outcomes? diagnosis/risk profile/stage.

What are the most effective integrated intervention models for Integrated care may improve outcomes but requires
individuals at high risk following pediatric or adult brain injury? rigorous evaluation across age

groups/settings/disorders.

How do lesion location/network disruptions predict specific Identifying neural circuit biomarkers will help tailor
patterns/severity/treatment response in post-injury neuropsychiatric prevention/treatment strategies using imaging-
syndromes? guided approaches.

FIGURE Table summarizing open questions for future research directions.

In summary: mounting evidence indicates that brain injuries substantially increase vulnerability to diverse
neurodevelopmental/psychiatric disorders via shared biological/genetic/environmental pathways, but further work is
needed on causal mechanisms/interventions tailored by developmental stage/disorder/context.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright

holders’ consent.
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