The Aviator Brain Trauma Tracking (ABT?) Program

INTRODUCTION

Present understanding of sub-concussive brain trauma in military aviation is unknown. Although peer-
reviewed research on repetitive sub-concussive head impacts (RSHI) in athletes demonstrates that
repeated low-level mechanical stress produces measurable neurological changes absent clinical
concussion (Ntikas et al., 2022), parallel investigation in military aviation has been nonexistent. However,
emergent evidence gathered from a study of Air Force U-2 pilots reveals white matter hyperintensities
and diffusion abnormalities despite apparently normal neurological function (McGuire et al., 2013, 2016),
suggesting aviation-specific physiologic strain may affect brain tissue in ways not explained by traumatic
brain injury (TBI).

Neither Department of Defense (DoD) nor the Department of Veterans Affairs (VA) maintains a
comprehensive neurophysiological surveillance program capable of detecting subclinical brain health
changes across a flyer’s or aviator’s active flying career into the remainder of the veteran’s life. This
research and tracking gap may significantly impact military readiness, operational safety, and veteran
brain health.

This white paper presents the Aviator Brain Trauma Tracking (ABT?) framework—a proposed joint
DoD/VA brain health research and tracking program that integrates four measurement areas: 1)
operational exposure metrics [G-loading, hypobaria cycles, vibration, helmet mounted displays
(HMD)/night vision goggle (NVG) mass], 2) advanced neuroimaging with multisite availability, 3)
biofluid biomarkers indicating brain stress, 4) and neurophysiological and cognitive performance
assessment. ABT? is designed to provide objective baselines, monitor longitudinal drift, and identify early
neurophysiological and brain stress patterns to enhance aerospace medical research, measurement,
investigation, and where possible, treatments.

The Military Aviator Coalition for Health (MACH), the sponsor of this white paper, outlines the scientific
foundation, operational rationale, proposed architecture, implementation roadmap, and policy
requirements for ABT? as a joint DoD and VA brain health research and tracking program. Early evidence
indicates that joint DoD and VA action is overdue. ABT? represents a model of cooperative action to



protect aviators, inform leadership, and support national defense through understanding of aircrew sub-
concussive brain trauma.

PROBLEM STATEMENT

High-performance aircraft (HPA) flight, ultra high-altitude operations, and rotary-wing aviation may
expose the human brain to forces absent elsewhere in military flight operations. Military medicine
remains focused on the battlefield TBI paradigm with its severe concussive trauma, extensive blast
fragmentation, and high-velocity overpressure effects. This diagnostic norm is a legacy of America’s
lengthy insurgency wars where TBI encounters were commonplace.

However, in the background, another distinct brain trauma effect has been unfolding which affects flyers
and aviators today. Fixed-wing flyers may be experiencing on-going head trauma which does not cause
actual concussions (RSHI), or repetitive sub-concussive head impacts, using a term already in the medical
literature regarding athletes) while flying in either of two communities across the Air Force, Navy, and
Marine Corps. The first community involves thousands of high performance aircraft (HPA) flyers in
fighter and attack roles who experience physiologic strain unprecedented throughout U.S. military
aviation. The HPA flight environment features rapid G-onset rates of less than 0.5 seconds, high G-
transients at or near +9.0G, exacerbated by worn HMD and NVG equipment that amplify cumulative
cranial and spinal loads (Newman et al., 2022). Fourth-generation aircraft including the F-14, F-15, F-16,
and F-18, alongside fifth-generation platforms such as the F-22 and F-35, are capable of sustained
maximum G-limit flight until the aircraft exhausts its onboard fuel. Rapid-onset positive G-forces
repeatedly compress cervical vertebrae in an already burdened cranial-spinal-HMD/NVG complex.

The second fixed-wing community comprises the Air Force’s U-2 ultra high-altitude reconnaissance
flyers (McGuire et al., 2016). These flyers contend with hypobaria effects—reduced ambient barometric
pressure, potential microbubble formation, intermittent microvascular strain, oxygen diffusion gradient
changes, and cerebral perfusion challenges. Aviation hypobaria is mechanistically distinct from impact-
related trauma; it may produce microvascular, metabolic, oxidative, or perfusion-related stress. Hypobaria
is not unique to the U-2 community—its effects are known to other fleets such as the Navy F-18, Air
Force F-15, and F-22, though these frequencies remain unevaluated by systematic brain health research.

A third community exists for possible RSHI, namely the Army, Navy, Marine Corps, and Air Force
rotary-wing aviators, who operate under continuous airframe vibration, micro-accelerations, and NVG-
induced posture loads, with observable cervical loading and chronic neck pain. These aviators endure
sustained whole-body vibration that may amplify NVG cranial forces. Low-frequency vibration and high-
frequency oscillation propagate through the lumbar and cervical spine, generating chronic low-amplitude
physiologic stress (Barrett et al., 2024; Harrison et al., 2015). Today’s NVGs and HMDs, though lighter
than previous generation versions, impart momentum effects amplifying inertial load and cranial
mechanics with unmapped impacts to the brain.

In these three military flying communities there are no large-scale studies documenting adverse brain
health effects to date. Fixed-wing flyer and rotary-wing aviator brain health implications remain
unmapped. DoD and VA do not track central nervous system (CNS) outcomes, neurodegenerative



conditions, or dementia incidence among those aircrew populations. DoD and VA lack a sub-concussive
brain trauma operating theory and causation model that can anticipate and map neurophysiological effects
across fixed-wing flyer and rotary-wing aviator careers.

A 2026 retrospective cohort study published by the Naval Safety Command examined neurologic and
mental health disorder prevalence among active-duty naval aviators across three platform cohorts
spanning twenty-four years of military electronic health records (Rice & Erpenbach, 2026). Major and
minor neurocognitive disorders were recorded in fewer than ten cases across the entire study population, a
count too sparse for meaningful statistical analysis. This outcome is not evidence that neurologic burden
is absent in military aviation populations. It is evidence that existing clinical and health record systems
lack the diagnostic architecture to detect sub-concussive effects that current aerospace medicine was not
built to observe. The study authors concluded that prospective, longitudinal monitoring with biomarker
analysis and neuroimaging is warranted.

Military aviation medical leadership cannot currently address fundamental questions: Do modern flight
operating envelope exposures produce cumulative adverse brain health changes? Can chronic exposure
lead to lasting brain white matter alterations or lifelong cognitive drift? Are HPA, ultra high-altitude, and
rotary-wing aviators at increased risk of sub-concussive brain trauma with irreversible consequences? Do
sub-concussive effects contribute to CNS disorder incidence later in life? Without multi-decadal joint
DoD-VA surveillance, these questions will remain unanswered.

DoD’s prevailing neurologic model, TBI, does not describe mechanisms encountered in routine HPA,
ultra high-altitude flight, or rotary-wing operations. Affected flyers and aviators do not experience
threshold concussive symptoms common to battlefield TBI events unless involved in aerial collision,
blast wave encounter, or flight into terrain events that are typically fatal. TBI symptomology is not
practically possible in routine U.S. military aviation. However, this does not mean there is nothing
unfolding in flyer and aviator brain health. It does mean the TBI paradigm is inadequate for
understanding sub-concussive effects in aviation.

SCIENTIFIC FOUNDATIONS

RSHI research suggests that repeated, low-level mechanical stresses produce brain health changes below
the clinical concussion threshold (Ntikas et al., 2022). Athletes exposed to sub-threshold impacts
exhibited changes in white matter microstructure, cerebral perfusion, functional network connectivity,
electrophysiologic response profiles, and biofluid biomarkers (Kwiatkowski et al., 2024; Slobounov et al.,
2017). Within athletes, multiple athletic seasons demonstrate diffusion imaging changes, brain functional
network adaptations, biofluid shifts, and electrophysiological drift—all without clinically recognized
injury. These findings support the theory that brain tissue can undergo microstructural or metabolic
adaptation under repeated subclinical stress. Such a theory is outside military aecrospace medicine norms,
but it forms the basis for ABT? inquiry.

In causal terms, sub-concussive impacts generally occur at force levels insufficient to meet clinical
symptom thresholds. When aggregated, these repeated exposures may produce measurable brain health
changes. Certain military flight operations may be producing brain effects with physiological outcomes



observed in RSHI literature. Structural neuroimaging studies using diffusion tensor imaging (DTI)
indicate that repeated subclinical mechanical stress alters brain white matter structure (Clark et al., 2018;
Kwiatkowski et al., 2024). Reductions in fractional anisotropy, increases in mean diffusivity, and
elevations in radial diffusivity have been observed in RSHI cohorts. The questions for military aviation
are whether these dynamics are present in certain flight operations, and to what degree. Brain changes
may persist well beyond active military flying, and accumulated exposures may form a post-exposure
baseline for the individual.

Electrophysiology provides sensitive indicators of cumulative neural load. RSHI research consistently
shows that increased negative electrical brainwave latency (N100) frequently indicates slower early
sensory processing. Reduced N400 amplitude points toward less efficient semantic and cognitive
integration (D’ Arcy et al., 2024). These physiologic shifts occur without clinical concussion symptoms.
Biofluid biomarker studies reinforce a hypothesis of athlete-and-flyer commonality. Repeated subclinical
mechanical stress may associate with elevations in neurofilament light chain, glial fibrillary acidic
protein, ubiquitin C-terminal hydrolase-L1, and Tau, reflecting axonal injury, astroglial activation, and
neuronal stress (Lember et al., 2024; Recht et al., 2025). In athletes, brain health changes accumulate over
competitive seasons. Biofluid sampling is feasible in military flying environments and may represent a
promising path for detection of cumulative neural strain.

In the aerial domain, physiological effects are unique. U-2 pilots operate at extreme altitudes for extended
hours in low-pressure environments. Studies reveal white matter hyperintensities despite normal cognitive
performance (McGuire et al., 2013). This suggests that within military flight operations there may be a
separate non-impact physiologic mechanism that significantly stresses brain health.

RSHI and U-2 datasets hint at a potential convergence: repeated subclinical physiologic stress, regardless
of cause, may alter brain neural tissue structure and function (Hack et al., 2024). Consistent findings
include microstructural white matter changes, altered cerebral perfusion and functional connectivity,
electrophysiologic drift, and elevations in biofluid markers of axonal or astroglial stress. Although RSHI
literature contains limitations such heterogeneous exposure quantification and limited longitudinal follow-
up, the mechanistic principle appears plausible: repeated sub-concussive exposures alter the brain in ways
not yet fully understood.

Thus these three military exposures—Air Force and Navy HPA, ultra high-altitude, and rotary-wing flight
operations—introduce stressors not represented in athletic models. The forces associated with rapid-onset
high-G cycling, hypobaria, rotary-wing whole-body vibration, HMD inertial torque forces, and posture-
dependent NVG/HMD loading may become RSHI-like causation variants in flyers. Some stressors may
interact in platform-specific ways. If confirmed, a nuanced, platform-oriented surveillance program
capable of detecting multiple forms of brain stress would be warranted.

That analytical gap finds direct expression in the first retrospective examination of neurologic and mental
health disorder prevalence among active-duty naval aviators at scale. Drawing on twenty-four years of
military electronic health records across three platform cohorts, Rice and Erpenbach (2026) found that
major and minor neurocognitive disorders appeared in fewer than ten recorded cases across the full study
population. Current military health record systems lack the diagnostic architecture to observe sub-
concussive effects in this population. The authors independently recommended prospective longitudinal



surveillance incorporating biomarker analysis and neuroimaging, corroborating ABT?’s core premise
from within the naval aeromedical establishment.

ABT? FRAMEWORK

ABT? is a multimodal, military flying-specific brain health surveillance program intended to characterize
and quantify cumulative stress on brain neural tissue across a flyer’s and aviator’s operational and post-
service life. ABT? would integrate four complementary measurement domains—operational exposure
metrics, advanced neuroimaging, biofluid biomarkers, and neurophysiology—into a brain health program
capable of identifying early brain health drift, characterizing cohort-specific risk patterns, and informing
readiness, medical decision-making, and veteran health management.

Figure 1. ABT? Multimodal Integration Architecture
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First, operational exposure metrics would provide systematic tracking of the physiologic stressors unique
to each aviation community. HPA flyers experience rapid G-onset reaching +9.0G in tenths of seconds,
producing acute and repeated cerebral perfusion changes while imposing substantial mechanical loading
on the helmet-head-neck complex (Newman et al., 2022). Modern HMD systems further increase inertial
torque under G. Ultra high-altitude flying features frequent hypobaria exposure creating microvascular,
gas-diffusion, and metabolic stress patterns documented in U-2 pilot cohorts (McGuire et al., 2013, 2016).
Rotary-wing aviators contend with continuous vibration propagating through the lumbar and cervical



spine (Barrett et al., 2024; Harrison et al., 2015). ABT? views these exposure geometries as potential
determinants of physiologic load requiring systematic measurement.

Second, advanced neuroimaging may provide indicators of microstructural and functional neural
adaptation arising from repeated sub-concussive brain trauma. Diffusion tensor imaging detects subtle
white matter microstructure alterations, capturing changes in fractional anisotropy, mean diffusivity,
radial diffusivity, and axial diffusivity (Clark et al., 2018; Kwiatkowski et al., 2024; McGuire et al.,
2016). White matter hyperintensities, measured through fluid-attenuated inversion recovery (FLAIR)
imaging, offer complementary evidence of microvascular strain or demyelination. Functional and
perfusion imaging reveal compensatory network adaptations and cerebral autoregulation changes.
Combined, these imaging modalities would allow ABT? to capture structural, microvascular, and
functional dimensions of brain health.

Third, biofluid biomarkers provide sensitive and minimally invasive measures of neural stress.
Neurofilament light chain detects axonal injury processes; glial fibrillary acidic protein reflects astroglial
activation; ubiquitin C-terminal hydrolase-L1 (UCH-L1) and Tau protein clumping provide information
on neuronal integrity and stress-response signaling (Lember et al., 2024; Recht et al., 2025). Biofluid
sampling fits within existing aviation medical workflows and could enable continuous tracking across
operational careers and into post-service life.

Fourth, neurophysiologic testing captures millisecond-scale indicators of neural efficiency, detecting early
functional drift before visible performance degradation. Increased N100 latency and reduced N400
amplitude usually reflect early disruptions in sensory processing and cognitive integration (D’Arcy et al.,
2024). These signals and potentially others are relevant to cockpit tasks requiring rapid threat recognition,
sensor interpretation, and high-tempo decision-making.

Integrated multimodal analytics would unify all four measurement domains. By combining imaging,
biomarkers, neurophysiology, and exposure metrics, ABT? would enable detection of subtle brain neural
drift invisible within any single data input. Advanced statistical and machine-learning methods would
support predictive modeling capable of identifying early indicators of physiologic stress and forecasting
long-term risk trajectories. This analytic integration could transform military aerospace medicine by
enabling comprehensive, aviation-specific surveillance.

OPERATIONAL AND MEDICAL PERSPECTIVES

Studies suggest that certain military flying could impose distinct physiologic loads capable of inducing
subtle, cumulative neurophysiological stress (McGuire et al., 2013, 2016; Newman et al., 2022). These
findings carry consequences for mission performance, aircrew safety, clinical practice, and long-term
force readiness. ABT? would provide the program needed to detect early brain stress patterns, guide data-
driven operational decisions, and align military aerospace medicine for contemporary demands.

Modern military flight operations require sustained cognitive efficiency, rapid sensor fusion, precise
threat interpretation, and moment-to-moment vigilance where small performance decrements may have
disproportionate consequences. Subtle neurophysiologic drift below clinical recognition threshold may



adversely affect reaction time, threat detection, situational awareness, and ability to execute high-G
maneuvers or interpret NVG and HMD displays. Traditional aerospace medical evaluation tools cannot
identify these sub-concussive changes. ABT? would integrate neuroimaging, plasma biomarkers,
neurophysiology, and exposure metrics to detect changes earlier than current routine exams, providing
aircrews and leaders a richer brain health perspective rather than single-moment annual assessments.

The proposed ABT? data outputs would allow aerospace medicine practitioners and researchers to
transition from generalized recommendations to platform-specific guidance and, in time,
recommendations tailored to the individual. A mature joint DoD and VA ABT? would be responsive to
high-tempo aerial operations, high-frequency HPA high-G sortie cycling, extended HMD/NVG training
periods, and specified flying hour exposure in HPA, ultra high-altitude, and rotary-wing communities.
Such vigilance would enable brain health monitoring that tailors a flyer’s or aviator’s rest and recovery
strategies, informs training profiles, and guides scheduling of brain health evaluations. ABT? would guide
standardization of data paths from initial accession through active service including active duty, reserves,
and guard components into post-service VA care. Seamless DoD-to-V A medical records handoff and
common diagnostic and treatment protocols are among the implementation requirements. ABT? would
ensure flyers and aviators do not fall through the cracks nor must they individually battle the VA for care
eligibility earned during their active flying service.

ABT? would provide the basis for risk-stratified monitoring and countermeasure development. HPA
flyers, rotary-wing aviators, those with frequent NVG/HMD exposure, and ultra high-altitude flyers
represent the highest-risk cohorts. Data derived from ABT? may guide mitigation strategies such as
improved helmet weight distribution, reduced torque head-mounted systems, vibration-dampening
technologies, tailored G-tolerance training, and sortie planning informed by data. Medical
countermeasures may include neuroprotective strategies, anti-inflammatory interventions, and
electrophysiologic drift monitoring during routine aeromedical assessments.

No peer-reviewed work currently confirms a connection between sub-concussive brain trauma exposure
and aerial mishap causation. ABT? would provide clinical tools to evaluate such possibilities without
presuming causality until confirmed. By identifying aircrew approaching neural fatigue thresholds, ABT?
could support proactive intervention during high-tempo operations. Even if no direct mishap linkage
emerges, insights into neural resilience may aid aircrew safety, training approaches, and systems design.

IMPLICATIONS

Existing data systems are fragmented. Aviation-relevant information is distributed across electronic
medical records, acromedical summaries, flying-hour logs, and occupational exposure records. These
systems were not designed for longitudinal brain health tracking, do not communicate effectively, and do
not interface between DoD and VA. No organization can currently construct brain trauma trajectories for
HPA, ultra high-altitude flyers, and rotary-wing aviators throughout their careers into post-service life.

This fragmentation prevents characterization of high-risk cohorts or understanding of RSHI-like stressors
within aviation communities. Without program-oriented surveillance, DoD cannot differentiate



physiologic risk profiles across major aviation communities. Without such differentiation, evidence-based
risk stratification, prioritized monitoring, and targeted policy formulation remain impossible.

No mechanism exists to track long-term CNS outcomes in fixed-wing flyers and rotary-wing aviators.
Neither DoD nor VA routinely records dementia incidence among aircrew groups, neurodegenerative
condition frequency, or cognitive drift mapping. Absence of surveillance is not evidence of safety; it
reflects structural inability to observe long-term brain health in a critical national security workforce.

A Naval Safety Command retrospective cohort study published in 2026 provides direct empirical context
for this structural gap (Rice & Erpenbach, 2026). Drawing on twenty-four years of military electronic
health records across three naval aviation platform cohorts, the study found that major and minor
neurocognitive disorders were recorded in fewer than ten cases across the entire study population. That
result, drawn from a large military aviation population over a generation of flying history, does not reflect
a population free of neurologic risk. It reflects a records system with no mechanism to observe sub-
concussive effects. The study authors reached this same conclusion and called for prospective,
longitudinal monitoring with biomarker integration and neuroimaging.

The VA does not maintain aviation-specific CNS outcomes registries. Dementia incidence,
neurodegenerative trajectories, and CNS disorder prevalence among HPA and rotary-wing populations
remain unmeasured. Absence of evidence does not constitute evidence of absence. ABT? would create a
framework to investigate how exposures may contribute to increased CNS disorder incidence and
susceptibility among veteran fixed-wing flyers and rotary-wing aviators. Given recent knowledge
advances in RSHI literature, the absence of sub-concussive aviator brain trauma research and tracking
within associated DoD flight operations and affected VA populations conflicts with research advances in
neurobiology, brain health, aerospace physiology, and cognitive reserve.

Congressional action is required because military aircrew brain health lies at the intersection of national
defense policy, veteran care, and resource stewardship. Pilot performance in HPA, NVG-intensive, HMD-
enabled, and high cognitive load environments is a human asset management matter of urgent importance.
Any detriment to flyer brain processing, vigilance, or cognitive integration is not solely an individual
medical matter but a department-wide readiness challenge.

Delaying ABT? implementation will likely impose high costs. Neurodegenerative conditions flowing
from sub-concussive brain traumas may confer lifetime treatment costs, caregiver burden, and disability
impact. Earlier detection would improve quality of life, enable proactive clinical management, and reduce
long-term financial burden. The United States faces persistent flyer and aviator shortages. Protecting
brain health may be essential for sustaining a scarce and strategically valuable workforce.

IMPLEMENTATION

ABT? is designed for implementation across DoD and VA. Its purpose is not to create a parallel medical
program but to embed brain health tracking into existing military flying medicine and long-term veteran
care. The proposed implementation pathway progresses through five phases: 1) architecture and data



standards, 2) baseline cohort acquisition, 3) longitudinal surveillance, 4) CNS tracking, and 5) analytics
maturation with operational integration.

Figure 2. ABT? Five-Phase Implementation Roadmap

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
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Phase 1 would establish secure, HIPAA-compliant infrastructure with long-duration archival capability
spanning thirty to fifty years, survivable storage, controlled access, and appropriate de-identification to
support data transference between DoD and VA. This includes a secure brain health data reservoir
capable of ingesting imaging files, ERP traces, biomarker outputs, and exposure logs. Common DoD/VA
standards would define biofluid reference ranges, neurophysiology thresholds, and imaging protocols.
ABT? would require a protocol library describing standard operating procedures for all modalities.

Phase 2 would establish governance structures including a multi-service steering group, scientific
advisory panel, DoD/V A integration committee, and congressional reporting function. This phase would
proceed to baseline data acquisition across HPA, ultra high-altitude, and rotary-wing cohorts, prioritizing
populations with frequent HMD and NVG exposure.

Phase 3 would transition ABT? into steady-state monitoring. Each participant would enter an annual
surveillance cycle with yearly biomarker sampling, periodic neuroimaging calibrated by risk tier, ERP
assessments, and continuously updated exposure profiles. ABT? would incorporate event-driven sampling
triggered by high operational tempo, intensive training cycles, or performance anomalies. Longitudinal
analysis integrates all modalities to detect within-subject change and cohort-level drift.

Phase 4 would extend ABT? across the active-duty care boundary into veteran care to enable actual
lifelong brain health tracking, diagnosis, and care. At separation, de-identified and standardized ABT?
brain health and relevant physiologic data would transfer efficiently from DoD to companion VA records
platforms. This provision ensures continuity of brain health tracking data and continuity of individual care
throughout a flyer’s or aviator’s career into post-service life at the VA. The VA’s continued tracking and
care delivery would include annual individual cognitive screening, selective biomarker tracking, risk-
based neuroimaging, and follow-up for conditions such as dementia, movement disorders, or other
neurodegenerative syndromes. Joint DoD/VA ABT?-derived data may produce the first scientifically
grounded program for evaluating sub-concussive brain trauma and military flyer post-service CNS



outcomes. The combined DoD-VA ABT? data pool could enable population-wide research previously
deemed unimportant or impossible, including accurate incidence estimates for military flying-linked CNS
disorders, platform-specific risk data, evidence-based disability adjudication, and improved resource
allocation for future active-duty and veteran populations.

As data accumulates, phase 5 would transition ABT? from a surveillance and tracking program into an
analytics-driven readiness and medical decision support system. The goal would be to develop advanced
models capable of providing predictive risk indices and early-warning metrics for elevated stress
connected to brain trauma, along with quantitative thresholds for exposure cycles such as sortie limits
during high-G periods, NVG fatigue windows, or helmet-mass-related cervical load intervals. ABT?
findings would inform targeted countermeasure and mitigation development, evolutionary ergonomic
gains, cockpit interface design, NVG/HMD design, enhanced G-tolerance protocols, spinal care efforts,
and platform vibration-dampening. These gains in fixed-wing and rotary-wing military flying would in
turn aid doctrine adjustments, research priorities, medical advancements, and innovations aimed at
enhancing brain health. At the highest levels, ABT? would contribute to updated training doctrine,
improved human-factors safety analyses, and evidence-based acquisition and rotation policies. ABT?
would support structured annual reporting to Congress and senior DoD/V A leadership, ensuring
transparency, accountability, and policy alignment as sub-concussive brain trauma surveillance becomes
an enduring U.S. defense capability.

CONCLUSION

Scientific literature increasingly indicates that repeated subclinical physiologic stress may measurably
alter brain health. RSHI research implicates microstructure, functional brain networks, electrophysiologic
processing, and biofluid markers absent concussion or clinically apparent injury (Clark et al., 2018;
D’Arcy et al., 2024; Hack et al., 2024; Kwiatkowski et al., 2024; Lember et al., 2024; Ntikas et al., 2022).
Both RSHI research and hypobaria-related studies point toward an emergent principle: the human brain
exhibits identifiable physiologic responses to chronic, low-amplitude stress (McGuire et al., 2013, 2016).

What remains tentative, and carries substantial significance, is how these emergent principles manifest in
military aviation communities. ABT? provides the first aviation-specific, multimodal approach able to
address these unanswered questions with appropriate scientific and operational rigor. By integrating
exposure metrics, advanced neuroimaging, biofluid biomarkers, and neurophysiology into a unified
DoD/VA longitudinal model, ABT? would enable early detection of physiologic drift, objective brain
health risk stratification, and platform-specific visibility encompassing HPA, ultra high-altitude, and
rotary-wing operations.

ABT?’s rationale is that brain health is inseparable from flyer and aviator performance, flying safety, and
long-term individual well-being. As HMD and NVG systems grow, mission durations lengthen, and
advanced platforms impose increasing cognitive loading and attendant physical demands, the need for
sub-concussive brain trauma research and tracking becomes essential to sustaining aerial forces readiness
and preserving the lethality of military air forces. Importantly, the current lack of long-term CNS
monitoring, which ABT? seeks to repair, is a policy choice. As such, lack of CNS data is a preventable
blind spot.
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This is the time to enact, fund, develop, and deploy ABT? in DoD and the VA. While the proposed
junction of RSHI literature and aviation medicine is in early days, the evidence makes a case for
committing to the ABT? program. The brain health of America’s flyers and aviators is more relevant and
pressing than ever. America’s fixed-wing flyers and rotary-wing aviators deserve brain health
surveillance with the same precision, commitment, and dedication their weapons systems bring to military
missions and national security.
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