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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

• 13,000+ safety recommendations

• 82% acceptance rate



Go! Flight 1002



Guantanamo Bay Cuba

First NTSB aviation accident to 
cite fatigue as probable cause

• acute sleep loss, sleep debt, circadian disruption



Observed Performance Effects

• Degraded decision-making

• Visual/cognitive fixation

• Poor communication/coordination

• Slowed reaction time



Uncontrolled In-Flight Collision with Terrain 
AIA Flight 808, Douglas DC-8-61, N814CK

U.S. NAS, Guantanamo Bay, Cuba, August 18, 1993

“The National Transportation Safety Board 

determines that the probable causes of this 

accident were the impaired judgment, decision 

making, and flying abilities of the captain and 

flight crew due to the effects of fatigue…”



Ford
Windstar

Kia
Spectra

Hyundai
Sonata

Source: Oklahoma  State Police

10 fatalities
3 serious injuries
2 minor injuries

5 no injuries



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. . . .”



The Issue

Society has evolved . . .

• operates 24/7

• global activities

• technology (capability/automation)



The Issue

Humans have NOT (physiologically) evolved . . .

• vital need for sleep

• circadian clock controls daily timing

• lose it, disrupt it . . . pay for it!



Fatigue Risks

Fatigue can degrade 
every aspect of 

human capability.



Fatigue Risks
• degraded 20 – 50%+:

- reaction time - judgment
- memory - attention
- communication - mood
- situational awareness

• increased:

- irritability - attentional lapses
- apathy - microsleeps



Fatigue Risks

awake/alert asleep

reduced performance

variability



Fatigue and Reaction Times

Doran SM, Van Dongen HP, Dinges DF. Sustained attention performance during sleep deprivation: evidence of state instability. 
Archives of Italian Biology: Neuroscience 2001;139:253-267.



Fatigue Factors

• sleep

• circadian clock

• hours awake

• sleep disorders



Fatigue Factors

• sleep
- acute sleep loss
- cumulative sleep debt

• circadian clock

• hours awake

• sleep disorders



Fatigue Factors
• sleep

• circadian clock
- ‘sleepy’ windows
- ‘alert’ windows
- irregular schedule
- time zones

• hours awake

• sleep disorders



Fatigue Factors
• sleep

• circadian clock

• hours awake
- > 12 hrs
- > 16 hrs 
- 24 hrs

• sleep disorders





Fatigue Factors

• sleep

• circadian clock

• hours awake

• sleep disorders
- ~ 90 sleep disorders
- sleep apnea



Sleep Apnea is a Safety Risk

• 25% report falling asleep at wheel in last year

• > 6 times increased risk for crash

• > 7 times increased risk for multiple crashes

• SA performance = .06 - .08 BAC



Alertness Reports Often Inaccurate
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The Challenges . . .

Diverse operational requirements

Individual differences

Complex physiology

History (“that’s how its always been”)

Economics



The Challenges Preclude . . .

A simple solution

A single solution

One-size-fits-all

“Magic Bullet”



NTSB Recommendations

• ~200 fatigue recommendations

• MOST WANTED since 1990



Complex Issue: 
Requires Multiple Solutions

Scheduling Policies and Practices

Education 

Organizational Strategies

Raising Awareness

Healthy Sleep

Vehicle and Environmental 
Strategies
Research and Evaluation



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



Hours of Service / Scheduling

• Science-based hours of service

• Allow for at least 8 hours of 
uninterrupted sleep

• Reduce schedule irregularity 
and unpredictability



Organizational Policies

• Implement fatigue call-in policy

• Have written policies

• On-duty mitigation strategies

• Off-duty rest



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  
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