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Truck Crashes

Fatal Injury

Property 

Damage 

only 

Total

2011 3,341 60,000 210,000 273,000

Cost / Crash $7, 200, 000 $331, 000 $18, 000 n/a

Total Cost $39 Billion $32 Billion $16 Billion $ 87 Billion

Police-Reported Commercial Motor Vehicle Traffic Crashes 

(US Department of Transportation, 2013)



Prevalence of Truck Driver 

Drowsiness

MaCartt et al. 2000 (n=593)

• 47% have fallen asleep at the wheel of their truck

• 25% have done so in the past year

Castro et al. 2004 (n=238)

• 56% are tired at least some of the time while driving

• 32% have driven with their eyes closed



Vigilance

• an ability to sustain attention to a task for 

a period of time (Parasuraman, 1998) 

• Cannot reliability detect the first signs of 

transitioning to a low level of wakefulness 
(Thiffault, 2011) 



Factors affecting Driver Drowsiness

Environmental Factors

• Weather

• Road conditions

• Seasonal Variation

• Cabin design

• Lighting

• Temperature

• Air quality 

• Noise

• Vibration.

Driver Factors

• Time of day

• Sleep debt

• Sleep quality

• Health

• Lifestyle

• Medication

• Caffeine

Operational Factors

• Task complexity

• Task monotony

• Time on task

• Rotational shiftwork

• Workplace culture

• Rest Breaks

Alertness

Vigilance

Driving 

Performance

(Moscovitch et al. 2006; 

May & Baldwin 2009)



Measuring Driver drowsiness

• Many tools

– Perclos, AveClos, Blink frequency/duration

– Steering wheel variability

– Standard deviation of lane departure

– Many of these assessment tools are validated 

using the Psychomotor Vigilance Task



Psychomotor Vigilance Task 

(PVT)
• 10-minute sustained attention reaction time task

• Stimulus appears randomly between 2-10 
seconds

• Performed on a computer, tablet or smartphone

• Often used to measure 
changes in alertness during 
sleep deprivation



Changes in Vigilance
1. Mean Reaction Time

2. Inverse Mean Reaction Time 

3. Fastest 10% reaction time

4. Slowest 10 % reaction time 

5. Variability

6. Performance Errors (< 100 ms)

7. Vigilance Lapse (>500 ms) 

Dependent variables



Purpose

• To develop sensitive and feasible method 

to detect changes in vigilance over a truck 

driver’s work-shift in the field setting



Protocol and Participants

N=5



Procedures

Test Battery Test BatteryVibration Measurement 

15 min Pre-Shift 15 min Post-ShiftRegular Work Shift

QuestionnaireBalance 

Assessment
Psychomotor 

Vigilance Task 



Summary of Results

• 5/6 measured variables showed significant 

decrements in performances over the 

entire shift regardless of seating condition
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WBV and Vigilance 

Lab Studies using Objective measures

• Decrease in wakefulness after acute exposure to 
WBV using EEG  (Satou et al. 2006; Satou et al. 2007) 

• Increased reaction times and  vigilance lapses 
after acute exposure to WBV. (Wang & Johnson 2014) 

Lab Studies using Self-reports

• Conflicted results with self reported alertness after 
acute exposures to WBV (Ljungberg 2010)



Active vs. Passive Seat Suspension
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Summary

• PVT was sensitive to detect changes 

between pre- and post- shifts in the field 

setting

• The Fastest 10% of the reaction times was 

the most sensitive parameter to detect 

changes with an intervention

• Drivers very accepting of PVT and 

questionnaire administration



Limitations

• PVT cannot be assessed while driving
– No real time fluctuations of alertness

• Small sample size

• Potential Confounding
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