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EXECUTIVE SUMMARY

Al technologies are reshaping injury dynamics on two fronts: emerging physical harms from deployed systems (autonomous
vehicles, Al-enhanced surgical robots) and powerful prevention capabilities in predictive analytics for sports, workplaces, and
healthcare. In 2025-2026, incident volumes in physical Al are climbing with scale, yet Al safety platforms already deliver 25—-30%
reductions in preventable injuries. The trajectory hinges on regulatory catch-up, robust validation, and defence-in-depth
engineering. By 2030, proactive Al could render many conventional injuries obsolete while containing novel Al-specific risks.

1. TRENDS IN AI-CAUSED INJURIES (2025-2026)

Autonomous Vehicles (AVS)

e Scale: 5,202+ reported U.S. AV incidents by Nov 2025 (incl. ADAS/ADS); 451 injuries/fatalities recorded. 2025 YTD: 1,793
incidents (up sharply from 1,384 in 2024).

« Safety Profile: AVs solely at fault in ~4% of multi-party crashes (per NHTSA analyses); zero confirmed human fatalities
caused by fully autonomous systems in key 2021-2025 datasets. Tesla accounts for majority of reports.

« Trend: Rising exposure as fleets expand; edge cases (construction, weather, unusual pedestrians) remain primary failure
modes. Regulatory focus shifting to mandatory reporting and Level 3+ oversight.

Al-Enabled Robotic & Navigation Surgery

« TruDi Navigation System (Acclarent/J&J; — Integra LifeSciences): Al/ML added 2021 for sinus procedures.
Post-integration: 2100 FDA adverse event reports; at least 10 confirmed patient injuries (late 2021-Nov 2025), including
carotid artery damage leading to strokes, skull-base punctures, and CSF leaks.

« Legal: Multiple Texas lawsuits allege Al integration lowered safety thresholds (internal goal cited: ~80% accuracy on some
features). Plaintiffs claim product was “arguably safer before Al.” Company denies causal link.

* Broader MedTech: 1,357 FDA-authorized Al/ML devices (doubled since 2022). Al devices show 43% recall rate within first
year — double non-Al peers. FDA's Al review division lost ~15/40 specialists amid budget cuts, straining oversight. Additional
signals: Al cardiac monitors missing abnormal rhythms; prenatal ultrasound mislabeling fetal anatomy.

Workplace & Other Physical Al

* Emerging workers’ compensation claims for injuries involving collaborative robots and Al-controlled machinery; severity often
exceeds traditional incidents. Legal specialization in “Al injuries” growing in U.S. jurisdictions.

« International Al Safety Report 2026: Notes malfunctions in high-stakes domains (healthcare misdiagnoses — 19% of
model answers potentially harmful; hallucinations in legal/medical advice). Physical robotics risks currently limited by
deployment maturity but flagged as rising concern for Vision-Language-Action models.

2. Al AS INJURY PREVENTION ENGINE: MEASURABLE GAINS

Workplace Safety (Protex.ai & peers, 2025 data)

« Organizations adopting Al safety platforms report 25-30% fewer incidents and 40% faster audit preparation.

* Technologies: Real-time computer vision (PPE compliance, slip/fall detection), predictive analytics (forklift fatigue, equipment
failure), loT wearables (ergonomics, exposure), gamified reporting (+20% hazard submissions).

« Economic driver: U.S. workplace injuries cost $58.78 billion annually (2025 Liberty Mutual Index); 140,000 global worker
deaths/year from hazards.

Sports & Human Performance
« University of Delaware Al model: 95% accuracy predicting lower-extremity injury risk post-concussion (doubles baseline risk).
« NFL “Digital Athlete” platform: Real-time movement analytics to flag fatigue/injury precursors; adopted league-wide.



« UC San Diego generative Al: Synthesizes optimal biomechanics to prevent overuse injuries and accelerate rehab.
* Trend: Edge Al + multimodal models achieving ~90% predictive accuracy; shifting paradigm from reactive treatment to proactive
avoidance.

Healthcare Synergy
« Al-assisted robotic surgery studies show ~25% shorter operative times and ~30% fewer intraoperative complications when
properly validated — demonstrating dual potential.

3. FUTURE POSSIBILITIES (2026-2035)

Optimistic Trajectory (High-Probability with Governance)

e Predictive Ubiquity: By 2028-2030, integrated Edge Al + digital twins + continuous wearable monitoring could cut sports and
occupational injuries by 40-60%. “Zero-harm” manufacturing and elite athletics become realistic.

e Physical Al Maturation: Sandboxed autonomous agents, real-time human oversight loops, and robust VLA models enable safe
deployment of humanoid robots and Level 4/5 AVs with crash rates materially below human baselines.

e Regulatory & Liability Evolution: Standardized pre-deployment evals, mandatory incident reporting, explainable Al mandates,
and innovative no-fault compensation pools for Al-induced harms accelerate safe scaling. FDA reforms address adaptive
algorithms.

Risk-Amplified Scenarios (Require Active Mitigation)

e Error Propagation: Widespread Al agents in physical environments amplify single-point failures (e.g., one miscalibrated
surgical Al fleet-wide or coordinated robot swarm incidents).

e Automation Bias & Skill Erosion: Documented 6% drop in clinician tumor detection without Al assistance after prolonged use;
similar atrophy risks for pilots, drivers, surgeons.

e Regulatory Lag: Continued high early-recall rates and self-certification pathways produce more TruDi-scale incidents before
guardrails catch up.

* Novel Harm Vectors: Al companions contributing to acute mental health crises (~490k weekly users showing crisis signals);
dual-use Al lowering barriers to biological/chemical risks (low-probability, high-impact).

KEY 2025-2026 METRICS AT A GLANCE

Autonomous Vehicles 5,202+ U.S. incidents (to Nov 2025) Rising volume; lower per-mile fault in analyzed
cases

Al Surgical Navigation 210 injuries; 100+ FDA reports (TruDi) Post-Al integration spike; active litigation

Workplace Safety Al 25-30% incident reduction Proactive platforms scaling rapidly

Sports Injury Al 95% prediction accuracy Transforming return-to-play protocols

(post-concussion)

Al Med Devices (FDA) 1,357 authorized; 43% early recall rate Oversight capacity strained

4. RECOMMENDATIONS FOR STAKEHOLDERS

Al Developers & Deployers: Implement defence-in-depth (adversarial training + sandboxing + continuous monitoring); publish
accuracy trade-off disclosures; prioritize real-world validation over accelerated approval pathways.

Regulators (FDA, NHTSA, OSHA, international bodies): Rebuild Al expertise capacity; mandate prospective clinical/real-world
evidence for high-risk devices; harmonize incident reporting; develop adaptive regulatory sandboxes aligned with 2026



International Al Safety Report principles.

Enterprises & Sports Organizations: Accelerate adoption of proven predictive safety platforms; integrate Al oversight training;
tie ESG metrics to injury reduction KPIs.

Researchers & Insurers: Advance causal models for injury prediction; design novel liability/insurance products for Al-specific
harms; study long-term human-Al teaming effects (skill retention, bias).

CONCLUSION

Al injuries embody a classic dual-use technology moment. Nascent physical risks are materializing in mobility and medtech,
demanding immediate attention. Simultaneously, Al's predictive and preventive power is delivering concrete safety dividends
today. With deliberate investment in governance, validation, and resilient design, the field can tilt decisively toward prevention —
potentially eliminating large classes of preventable harm by the early 2030s while responsibly managing the novel risks inherent
to increasingly autonomous systems. The window for proactive shaping is open now.
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