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e Driving and cab impacts on sleep/health
e Daimler naturalistic study findings
* Need for scientific U.S. trials



.

Sleep and circadian disruption:
impacts on physiology and behaviors

Metabolism

— impaired insulin and glucose
response in healthy people
(at right)

Inadequate Sleep

— 20% increase in calories
consumed
(Brondel, 2001)

Exercise

— 50% reduction in sleep

disorders
(Sherril, 1998)
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Presenter
Presentation Notes
METABOLISM NOTES: Health effects of shiftwork: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1274227/
Buxton et al: 140 mg.dL 2 hrs post meal pre-diabetes (3 of 24 ppt)
Graphs from Buxton et al.  30 day “forced desynchrony protocol”, after baseline, restrict sleep to 5 hrs and rotate sleep period forward.  Graph shows supressed insulin response (lower panel) and spiked glucose response (upper panel) post meal.
EATING NOTES: The Brondel was tightly controlled sleep laboratory study.  After baseline with mean sleep and calories consumed assessed, sleep was then restricted to four hours and subjects ate 20% more calories the following day.

EXERCISE NOTES: I typically read the joke out loud when I have a trucking audience.  And then state, exercise is THE most important thing to do for your health after quitting smoking.
10 year study of over 2000 men, 43% increase in insomnia if physically inactive (Janson et al, 2001) 
Sherril is study of over 700 men and women.  The dose of exercise does not need to be high for beneficial effect.



Driver health:
Long work hours + shift work + sedentary
+ poor food options

of truck drivers are overweight
or obese (2x gen pop)

e An obese driver incurs more
in health care costs annually

 Obesity, diabetes, sleep apnea
= crash risk

* Average cost of a fatal crash is



Presenter
Presentation Notes
86% is new data from national representative sample (Seiber, 2014)
Sleep apnea risk has been up to 7 times greater in some studies
Not just body weight.  Involvement of sleep and crashes makes this about health & safety.
NOTE: On the safety side, drivers have half the crash rate per vehicle mile traveled than passenger cars


SHIFT Randomized Trial:
Wave 1 Baseline Means

Days per week with healthy 1.3
physical activity '

Hours of sleep
per 24 hrs

Daily servings of fruits and
vegetables

2 2.4

High calorie
meals/snacks/drinks per
week


Presenter
Presentation Notes
To see everything you must view in animation mode as show. These are data from the first half of the sample in the largest randomized trial of a weight loss and health promotion program for truckers (Olson, SHIFT study).  Emphasize the mixture of problems and very low levels.  75% of drivers are WAY below levels for health benefits for exercise and fruit and veg.  Exercise is 3-4 days per week.  Fruit and veg is 5+ servings per day.  Sleep graph emphasize almost HALF sample is below 6 hrs.  Mean is self-reported but proximal to actigraphy study data showing near 6 hrs.


Driving hours and cab impacts

 Van Dongen et al (2014) naturalistic study
— On duty driving: sleep = 6.1 hrs
— Restart home: sleep = 8.8 hrs

 Lab and sleeper berth studies of noise effects

— cardiovascular reactivity, sleep structural changes,
increased latency to REM stage

* Dinges et al (2002)

— Driving = more awakenings, less REM,
50% worse sleep efficiency vs. home


Presenter
Presentation Notes
Literature review results that I reported in our abstract (Read the abstract for details). In the laboratory traffic/truck noise or temperature changes can cause cardiovascular reactivity (e.g., blood pressure increase), which is associated with alpha EEG responses and awakenings (Bach et al, 1991; Carter et al, 2002).  Traffic noise can also cause structural changes in sleep (Nicolas et al, 1993; Thiessen, 1978; Thiessen & LaPoint, 1978), including shifts to shallower sleep stages (Kawada et al, 1998). In sleeper berth studies with non-drivers, latency to REM sleep stage was greater in a sleeper berth condition relative to the laboratory, and participants reported less refreshing sleep in noisy vs. quiet sleeper berth conditions (Kecklund and Akerstadt, 1997). In a naturalistic study truck drivers reported lower sleep quality and longer sleep latency when over-the-road (OTR) relative to home, and team drivers had significantly more awakenings, less REM sleep, and 50% poorer sleep efficiency when OTR (Dingus et al, 2002).  In a second naturalistic study Van Dongen et al (2013) found that drivers had >2 hours more sleep per 24 hours when at home versus OTR, and that more than having more than one night during a restart increased total sleep time and mitigated fatigue. 



Driving Trucks and Sleep

Irregular work and sleep patterns
Noisy truck stops

Environmental challenges (heat & cold)
Schedule pressures

Lack of parking




Daimler Trucks Top Fit Program

Driver Health & Wellness Research & Development



Noise Impact on Driver Sleep

e Popp et al (2008) naturalistic driver study
— Highway Noise: sleep = 6.2 hrs [ echiaum

2 Aufzemhnung des Schl fs

— Control: sleep = 6.36 hrs 3 .
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— REM On-set: 89 min =8
— REM On-set: 69 min
. Aro u Sa I S/h r 1 6 ; Recording and Observation Room
i Recording sleep behavior (Polysomnography with EOG, EEG & Video)
- Aro u Sa I S/h r 14 E Playing of traffic noise
Z Sleep laboratory on wheels

— Increased reaction times and errors




Daimler ECO Driver Study

 Rothe et al (2009) naturalistic driver study

— Control vs. Sleep deprived Significant Difference?
e Subjective Sleep quality Yes
e Subjective & Objective drowsiness Yes
e Objective driving performance Yes

— Rested drivers used 2.26% less fuel (100k miles/$1,700 yr.)
— Rested drivers used the service brake 30% less

% Y >



Daimler Customer Fleet Study

* Rothe et al (2008) naturalistic driving study
— Top Fit Truck vs. Series Actros (fleet trucks)
— Top Fit: enhanced sound insulation, bed and seat
— 12 customer fleet drivers

— 2 weeks in each truck: normal route & working
schedule

— Average fuel savings with Top Fit truck 4.52% (850
gallons/100,000 miles = $3,400)



Daimler Truck Study New Actros

 Rothe et al (2012) naturalistic driving study
— New Actros 2011: with Top Fit Truck enhancements
— New Actros vs. Old Actros
— Reduced mental stress (EEG)

— Improved fuel efficiency with New Actros




Discussion

* Daimler Trucks naturalistic driving studies
— Cab engineering positively impacted driver sleep

— Rested drivers were more economical drivers

— However, small samples, short durations, and
European routes were used in studies

 Daimler Trucks implemented Health & Wellness
Features in New Actros (2011)

 Same results under U.S. driving conditions?
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