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Mission

The NTSB is charged with:

1) determining the probable cause 

of transportation accidents 

2) making recommendations to 

prevent their recurrence



The NTSB is Responsible for Investigating:

Aviation, highway, rail, marine, pipeline, 

and hazardous material accidents



• 130,000+ accident investigations

• ~13,500 safety recommendations

• 82% acceptance rate



“Swiss Cheese” Model (Reason)

Successive layers of defenses, barriers, and safeguards

Hazards

Accident



Miami, Oklahoma (June 26, 2009)

• Initial minor accident (~1:13 pm)

- blocked eastbound I-44

• 2008 Volvo truck-tractor (~1:19 pm)

- refrigerated semitrailer 

- traveling eastbound on I-44 

- 69 mph with cruise control engaged

- without slowing or braking collided into 

queue of slowing & stopped vehicles



Ford

Windstar

Kia

Spectra

Hyundai

Sonata

Source: Oklahoma  State Police

10 fatalities

3 serious injuries

2 minor injuries

5 no injuries



Fatigue Factors

• Off work for 3 weeks: day active/night sleep schedule 

• 3am to 3pm shift work/drive schedule (since 1997)

• Early bedtime (2 hr phase advance in sleep time)

• Obtained min 3 hrs/max 5 hrs sleep prior to accident

• Subsequently diagnosed with mild sleep apnea



Probable Cause (fatigue)

“. . . driver’s fatigue, caused by the combined 

effects of acute sleep loss, circadian disruption 

associated with his shift work schedule, and 

mild sleep apnea, which resulted in the driver’s 

failure to react to slowing and stopped traffic 

ahead by applying the brakes or performing 

any evasive maneuver to avoid colliding with 

the traffic queue. . . .”



NTSB Fatigue Investigations/Studies

• 30 highway accident investigations

• 2 Safety Studies

– Fatigue, Alcohol, Other Drugs and Medical Factors 

in Fatal-To-The Driver Heavy Truck Crashes

(31% fatigue; > drugs and alcohol)

– Factors that Affect Fatigue in Heavy Truck Accidents

(last sleep duration, total sleep in 24 hrs, split sleep)





NTSB Recommendations

• MOST WANTED since 1990

• ~ 200 fatigue recommendations

• 60+ in highway



Highway Fatigue Recommendations



Education/Strategies

• Develop a fatigue education and 

countermeasures training program

• Educate operators and schedulers

• Include information on use of 

strategies: naps, caffeine, etc.

• Review and update materials



Scheduling Policies and Practices

Victoria, Texas Fire Department

Victoria, Texas, January 2, 2008

• 1 fatality, 47 injuries; day sleep, night drive, ~ 4 am WOCL



Scheduling Policies and Practices

• Establish scientifically based 

hours of service regulations

• When possible, address:

- schedule inversion

- day sleep/night work

- rotating schedules

- extended duty days

- opportunity for 8 hrs uninterrupted sleep



Healthy Sleep 

Mexican Hat, UT, January 6, 2008

• 360 rollover, 50/53 ejected, 9 fatalities, OSA (-CPAP)



Healthy Sleep 

• Disseminate guidance for identifying and 

treating obstructive sleep apnea

• Ensure drivers with apnea are effectively treated 

before granting unrestricted medical certification



Organizational Strategies

• Improve drivers’ rest facilities

• Review logbook violations 

(driver safety assessments)

• Non-punitive fatigue call-in policy



Fatigue Management Systems

• Develop guidance based on empirical 

and scientific evidence for operators to 

establish fatigue management systems 

• Develop and use a methodology that will 

continually assess the effectiveness of 

fatigue management systems  



Aviation Example



Vehicle and Environmental Factors

• Rumble strips

• In-vehicle technologies to reduce 

fatigue related accidents

– EOBRs

– Lane detection systems

– Collision avoidance systems



The Challenge (Haueter)

Successive layers of defenses, barriers, and safeguards

Hazards

Accident



Scope of Problem?

Estimate?

Underestimate?



Interactions . . .

distraction?



Changing Safety Culture

Safety goal . . .

0




