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NTSB Recommendations 

• MOST WANTED since 1990 

• ~200 fatigue recommendations 



Complex Issue: 

Scheduling Policies and Practices 
 

Education/Awareness  
 

Organizational Strategies 
 

Healthy Sleep 
 

Vehicle and Environmental Strategies 
 

Research and Evaluation 

Requires Multiple Solutions 



NTSB 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 



Fatigue Risks 

Fatigue can degrade 

every aspect of  

human capability. 
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Fatigue Risks 

• degraded 20 – 50%+: 

 - reaction time  - judgment 

 - memory   - attention 

 - communication  - mood 

 - situational awareness 

• increased: 

 - irritability  - attentional lapses 

 - apathy  - microsleeps 

 



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 



Sleep Requirement 
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Cumulative Sleep Debt  

Sleep Need – Actual Sleep = Sleep Debt 

Sleep debt grows cumulatively over time 
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Sleep Loss and Alcohol: Performance Equivalents 

  Sleep loss (hrs)  12oz Beers  BrEC% 

     2            2 - 3   .045% 

     4            5 - 6   .095% 

     6            7 - 8   .102% 

     8        10 - 11   .190% 

Roehrs et al. Sleep, Vol. 26, No. 8, 2003 



Sleep Apnea is a Safety Risk 

• > 6 times increased risk for car crash 

• SA performance = .06 - .08 BA 

 



Alertness Reports Often Inaccurate 
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Adapted from Sasaki et al., 1986 



NTSB Recommendations: 

Education/Strategies 

• Include information on use of  
strategies: naps, caffeine, etc. 

• No recommendations on 
specific personal strategies 



Example: NASA Planned Rest Study 



Good sleep, safe travels. 

 




