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GOALS:

The FAA’s safety mission dictates that existent injury and death patterns in civilian flight misadventures are meticulously reviewed, that recommendations for protective equipment and procedures be developed, and that options are evaluated on behalf of FAA regulatory and medical certification staff charged with the proposal of safety regulations addressing all aircraft cabin occupants.

A concurrent mission is the identification of pilot, flight attendant, and passenger medical conditions that are incompatible with in-flight clinical and physiological demands on the occupant, both in the absence and presence of flight emergency conditions.

Intended Outcomes:  The outcomes addressed by this research program are improved health, safety, and survivability of aircraft passengers and aircrews.  This research program identifies human failure modes (physiological, psychological, clinical) in both uneventful flight, and during civil aircraft incidents and accidents.  Formal recommendations for counteracting measures are derived from in-house research.

FAA is able to develop bioaeronautical guidelines, standards, and models for aircraft cabin equipment, procedures, and environments as a base for regulatory action to enhance appropriate human performance.  By reviewing pilot medical and flight histories and information from accidents and incidents, new medical criteria, standards, and assessment/certification procedures to ensure full performance capability can be proposed.  By assessing flight attendant and passenger work, behavioral, and disease issues, guidelines for actions to improve the health and safety of the cabin occupant can be rationally proposed.

Agency Outputs:
· Quantitative bioengineering criteria to support aircraft seat and restraint system certification.

· Quantitative biomedical criteria to support protective breathing equipment and operational procedures certification.

· Quantitative biochemical and toxicological criteria supporting the use or certification of aircraft interior fire, smoke, and toxicity limits.

· Quantitative biomedical criteria to support flotation and onboard rescue equipment certification.

· Identification of medical/toxicological factors and human factors in aviation incidents and accidents.

· Recommendations for aircrew medical criteria, standards, and assessment/certification procedures.

· Quantitative data about the occupational health status of flight attendants to support regulatory oversight.

· Quantitative data about passenger behavior and health to support regulatory oversight.

Customer/Stakeholder Involvement:  This program provides the primary bioaeronautical research (note: defined as the bioengineering, biomedicine, and biochemistry issues associated with safety and performance) called for in the National Plan for Civil Aviation Human Factors of 1995; this latter plan commits to major deliverables referenced in the system safety goals of the FAA Strategic Plan of 1996.

This program significantly contributes to the application of emerging technologies, as highlighted in the February 1996 FAA Aviation Safety Plan.  The program is an integral participant and research provider under the FAA, JAA (Joint Aviation Authorities), and TCA (Transport Canada Aviation) Aircraft Cabin Safety Research Plan established in 1995 as a coordinated, living plan to maximize the cost-benefit of aircraft cabin safety research internationally.

International Civil Aviation Organization (ICAO) initiatives addressing the health of the aircraft occupant (crew and passenger) are worked under this program before final FAA recommendations are provided to ICAO.  This program is also the only research component of the FAA that can legally access confidential medical data about pilots for use in epidemiological research studies approved by FAA’s institutional review board for use of human test subjects.  A key component of health research maintained under this program is the Congressional mandated (FY 1994 Appropriation Act) FAA-NIOSH (National Institute for Occupational Safety and Health) collaborative studies addressing flight attendant and passenger symptomatology and diseases.

Accomplishments:  Based on aeromedical research at the Civil Aeromedical Institute, the FAA recently will shortly issue an Advanced Notice of Proposed Rulemaking concerning the usage and design of child restraints on aircraft.  The output of this program’s research is permitting the FAA and NHTSA (National Highway Traffic Safety Administration) to revise the testing requirements in Federal Motor Vehicle Safety Standard (FMVSS) 213, which covers the design of child restraints for use in aircraft.  A prototype of an aircraft seat insert was developed.  This seat insert dramatically improves the safety performance of conventional forward facing child restraints used in aircraft.  Quantitative data were provided regarding various prototypes of aircraft specific child restraints being developed as commercial products targeted for airlines.  Specialized quantitative crashworthiness assessments for new types of restraint systems continued, inclusive of a review of airbag systems proposed for in-flight applications.

Data is continuously provided to the research sponsor on the role of toxicological and clinical factors associated with each aircraft accident and significant incident.  Current findings indicate that about 1 of 6  pilots fatally injured in a civilian aircraft accident has a prescription drug, 1 of 4 has an over-the-counter drug, 1 of 25 has significant positive alcohol, and 1 of 20 has a significant controlled dangerous substance in his/her body.  Long term aviation forensic and epidemiological research is also maintained to assist the FAA in identification of human factor roles in accident/incident causation.  Specialized clinical evaluations were applied to cases associated with decompression of the aircraft, with probable seizures in the pilot, and with other factors indicative of inability to perform as a pilot for medical or psychological reasons.

R&D Partnerships:  Several of these partnerships (e.g., FAA/JAA/TCA; FAA/NIOSH) have been cross-referenced in the Customer/Stakeholder Involvement and Accomplishments sections above. 

In addition, in each of the program area output categories we maintain direct cooperative research processes with all the manufacturers responsible for the safety products enumerated (seats, restraint systems, oxygen masks, evacuation slides, etc.); investigators maintain memberships on every SAE (Society of Automotive Engineers) committee addressing safety research conducted under this program.  We maintain a liaison with the ASHRAE (American Society of Heating, Refrigeration, and Air Conditioning Engineers) committee addressing aircraft cabin air quality status and research.  Besides the active involvement in the  FAA/JAA/TCA process of oversight for safety research, researchers in this program are represented on appropriate subgroups of organizations such as the Aerospace Medical Association, the Civil Aviation Medical Association, and the Professional Aeromedical Transport Association.  Appropriate liaison with the military is maintained either through direct project collaboration (e.g., crashworthiness, eye injury from lasers) or through the more global participation in the TriServices Aeromedical Research Panel (TARP) or NATO aerospace medical advisory groups.

MAJOR ACTIVITIES & ANTICIPATED FY 1998 ACCOMPLISHMENTS:

· Epidemiological assessment of toxicology factors from fatal civilian aviation accidents.

· Analyzed the influence of cabin crew duty stations on evacuation performance of passenger aircraft in panic situations

· Development of Quantitative Measures to assess Motivational Protocols in Evacuation Research

· Assessment of flight attendant reproductive health hazards (Congressionally requested FAA-NIOSH study)

· Issue a report on the suitability of component tests for showing regulatory compliance with crashworthiness standards for aircraft.

· Publish definitive evacuation escape slide angle and strength studies to minimize escape injuries and escape failures.

· Develop aircraft cabin evacuation approval guidelines that are performance based.

· Development of improved general aviation oxygen mask systems.

KEY FY 1999 PRODUCTS & MILESTONES:

· Epidemiological assessment of toxicology factors from fatal civilian aviation accidents.

· Development of a model of disease transmission via aerosols in an aircraft cabin environment. 

· Develop Guidelines to Reduce Inflight Sudden/Subtle Incapacitation. 

· Develop Performance Based Aircraft Cabin Evacuation Approval Guidelines.

· Develop Calibration Procedures and Standards for Anthropomorphic Test Dummies used in aircraft crashworthiness assessments

· Evaluate the suitability of analytical modeling as a substitute for evacuation tests in the certification of new passenger aircraft.

· Report on the impact of the Drug Abatement Program on aviation accidents/incidents.

· Evaluate cockpit factors that increase glare sensitivity of flight crews.

· Initiate study of combined effects of new antihistamines and hypoxia.

FY 1999 PROGRAM REQUEST:

Summary of Proposed New Initiatives:  The Office of Aviation Medicine encounters complex medical decisions during the initial and follow-up medical assessments of airmen who request special medical issuance’s (e.g., cardiac conditions, neurological deficits, etc.) to permit their continued flying.  The prospective epidemiological assessment of special issuance methodology and medical outcomes in the airman population is required to ensure that medical issuance’s do not result in unexpected or increased aircraft accident or incident rates.

Ongoing research projects will:

· Develop safer aircraft cabin evacuation approval guidelines and safer field applications under operational conditions.

· Reduce head, neck, and extremity injuries in aircraft crash environments.

· Evaluate trends in toxicology and clinical findings from all major civil aviation aircraft crashes.

· Develop guidelines for aircraft cabin crew and passenger environmental management.
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