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Motorcoach Driver Fatigue Study 
 
 

• Determine motorcoach driver duty hours,    
sleep time, fatigue, and performance within 
the limits of the current regulations. 
‒ Motorcoach drivers different operation types. 
‒ The study assessed the degree to which drivers expose 

themselves to abnormal work/rest cycles that would 
restrict sleep and impair performance. 
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Presenter
Presentation Notes
The study is an action item in the Motorcoach Safety Action Plan.  The study is complete and should be released by January 13, 2013.  

Background:  The objective of this study was to determine if commercial motorcoach drivers work to the limits of the Federal Motor Carrier Safety Administration (FMCSA) hours-of-service (HOS) regulations. Working to the limits of the current regulations would entail being on duty for 10 to 15 hours after 8 hours off duty for rest and sleep. This cycle if repeated—8 hours off, 10–15 hours on, 8 hours off, 10–15 hours on—would result in work/rest cycles outside of the normal 24-hour cycle of being awake during the day and asleep at night. Pushing the limits would mean that duty start times would be distributed at various times around the 24-hour day, resulting in sleep truncation and associated impaired performance, along with increased fatigue and sleepiness. Data were collected on duty start times, total duty time per 24 hours, and total sleep time per 24 hours. Performance was measured and subjective fatigue and sleepiness were rated when going on and off duty.
 
Q. What are the main findings?
A. The 84 motorcoach drivers in the study were middle-aged, overweight or obese, and predominantly male. It is not known if this sample is representative of the motorcoach industry. There was no indication of drivers that are not in sync with the normal 24-hour nighttime/daytime sleep/wake cycle. In short, motorcoach operations in the present sample involved slightly more than a 40-hour week, start times in the morning or early morning, a typical duty day of approximately 9 hours, and on average a normal 8 hours of total sleep time per 24 hours.
 
Q. Who conducted the project?
A. Washington State University (Greg Belenky, M.D., author)
 
Q. Time period?
A.  August 2010 through August 2011
 
Q. Cost?
A. $430,000
 
Q. Are any related reports planned for the future?
A. No.
 
Q. Release date? 
A. January 2013
 
Q. Who may be interested in the study findings?
A. People who are interested in Motorcoach Hours of Service Regulation.




 
 

Motorcoach Driver Fatigue Study 
 
 

• Methodology: 
 

‒ Drivers studied for 30 days. 

‒ Personal and health data collected at beginning of 
study. 

‒ Wore an actigraph continuously. 

‒ Took a 5-minute PVT to measure performance at the 
beginning and end of each shift. 

‒ Subjective fatigue and sleepiness were rated at the 
beginning and end of each shift. 
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Presentation Notes
The study is an action item in the Motorcoach Safety Action Plan.  The study is complete and should be released by January 13, 2013.  
 
Background:  The objective of this study was to determine if commercial motorcoach drivers work to the limits of the Federal Motor Carrier Safety Administration (FMCSA) hours-of-service (HOS) regulations. Working to the limits of the current regulations would entail being on duty for 10 to 15 hours after 8 hours off duty for rest and sleep. This cycle if repeated—8 hours off, 10–15 hours on, 8 hours off, 10–15 hours on—would result in work/rest cycles outside of the normal 24-hour cycle of being awake during the day and asleep at night. Pushing the limits would mean that duty start times would be distributed at various times around the 24-hour day, resulting in sleep truncation and associated impaired performance, along with increased fatigue and sleepiness. Data were collected on duty start times, total duty time per 24 hours, and total sleep time per 24 hours. Performance was measured and subjective fatigue and sleepiness were rated when going on and off duty.
 
Q. What are the main findings?
A. The 84 motorcoach drivers in the study were middle-aged, overweight or obese, and predominantly male. It is not known if this sample is representative of the motorcoach industry. There was no indication of drivers that are not in sync with the normal 24-hour nighttime/daytime sleep/wake cycle. In short, motorcoach operations in the present sample involved slightly more than a 40-hour week, start times in the morning or early morning, a typical duty day of approximately 9 hours, and on average a normal 8 hours of total sleep time per 24 hours.
 
Q. Who conducted the project?
A. Washington State University (Greg Belenky, M.D., author)
 
Q. Time period?
A.  August 2010 through August 2011
 
Q. Cost?
A. $430,000
 
Q. Are any related reports planned for the future?
A. No.
 
Q. Release date? 
A. January 2013
 
Q. Who may be interested in the study findings?
A. People who are interested in Motorcoach Hours of Service Regulation.




 
 

Motorcoach Driver Fatigue Study 
 
 

• Results 
‒ Drivers in study were Middle-aged, Overweight or 

Obese and predominately Male. 

‒ No indication drivers are not in sync with normal 24-
hour cycle. 

‒ Slightly more than 40 hours per week. 

‒ Start in morning/early morning. 

‒ 9-hour shift. 

‒ Average 8 hours sleep. 
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Presentation Notes
The study is an action item in the Motorcoach Safety Action Plan.  The study is complete and should be released by January 13, 2013.  
 
Background:  The objective of this study was to determine if commercial motorcoach drivers work to the limits of the Federal Motor Carrier Safety Administration (FMCSA) hours-of-service (HOS) regulations. Working to the limits of the current regulations would entail being on duty for 10 to 15 hours after 8 hours off duty for rest and sleep. This cycle if repeated—8 hours off, 10–15 hours on, 8 hours off, 10–15 hours on—would result in work/rest cycles outside of the normal 24-hour cycle of being awake during the day and asleep at night. Pushing the limits would mean that duty start times would be distributed at various times around the 24-hour day, resulting in sleep truncation and associated impaired performance, along with increased fatigue and sleepiness. Data were collected on duty start times, total duty time per 24 hours, and total sleep time per 24 hours. Performance was measured and subjective fatigue and sleepiness were rated when going on and off duty.
 
Q. What are the main findings?
A. The 84 motorcoach drivers in the study were middle-aged, overweight or obese, and predominantly male. It is not known if this sample is representative of the motorcoach industry. There was no indication of drivers that are not in sync with the normal 24-hour nighttime/daytime sleep/wake cycle. In short, motorcoach operations in the present sample involved slightly more than a 40-hour week, start times in the morning or early morning, a typical duty day of approximately 9 hours, and on average a normal 8 hours of total sleep time per 24 hours.
 
Q. Who conducted the project?
A. Washington State University (Greg Belenky, M.D., author)
 
Q. Time period?
A.  August 2010 through August 2011
 
Q. Cost?
A. $430,000
 
Q. Are any related reports planned for the future?
A. No.
 
Q. Release date? 
A. January 2013
 
Q. Who may be interested in the study findings?
A. People who are interested in Motorcoach Hours of Service Regulation.




 
 
 

Safety Performance Study:  
Passenger Carriers and Drivers 

 
 
 

● Continuation of a previous study (2001) that analyzed data 
from more than 6,000 passenger carriers.  

● Compared passenger carrier safety data to property carrier 
safety data. 

● Drivers more likely to be involved in a crash:  
– Had a Higher Body Mass Index (BMI). 

– Were Male. 

– Have worked for Many Employers. 

– Generally Better Safety Performance than truck drivers. 

 

 
 

 

6 

Presenter
Presentation Notes
Background:  This report was developed to support the U.S. Department of Transportation’s Motorcoach Safety Action Plan. It was completed under a cooperative agreement with researchers at the University of Maryland’s Robert H. Smith School of Business. The report examines the safety performance of passenger carrier drivers. Special emphasis is given to the motorcoach segment. A model that investigates the contribution of various driver factors to the number of State reportable crashes in which the driver was involved is presented. 
 
Q. What are the main findings?
The findings suggest that several factors effect driving performance. Drivers with a higher Body Mass Index (BMI) were found to be more likely to be involved in a crash, as were male drivers in comparison to female drivers. Drivers who have worked for many employers are more likely to be involved in a crash than drivers who have worked for fewer employers. On average, drivers of buses tend to have better safety performance than truck drivers.  

Q. Who conducted the project?
A. The University of Maryland’s Robert H. Smith School of Business (Authors Thomas M. Corsi, Curtis M. Grimm, and David E. Cantor)

Q. Time period?
A.  July 2010 to July 2011

Q. Cost?
A. $70,000

Q. Are any related reports planned for the future?
A. Yes, there is a related report that examines factors that influence the safety performance of truck drivers, conducted by the same research team. The title of that forthcoming report is “A Driver-Focused Crash Prediction Model”




 
 
 

Drowsy Driver Mitigation System 
 

● Develop and test a prototype system to 
unobtrusively detect and alert drowsy, 
distracted, and aggressive drivers prior to 
performance degradation. 
‒ The multi-variable drowsy driver mitigation system 

(DDMS) combines many indicators of drowsiness and 
alertness into a composite drowsiness score. 

‒ Integration of multiple sensors shows promise in 
monitoring drowsiness. 
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Presenter
Presentation Notes
Background: The study was designed to determine if a multimeasure approach to detecting drivers drowsiness would be superior to a single measure approach. This study involved a review of literature associated with detection and monitoring fatigue and drowsiness, analysis of data from two recent naturalistic commercial driving studies, focus group research to gather driver preferences for drowsiness feedback and warnings, development of an integrated prototype Driver Drowsiness Monitoring System (DDMS), and an on-road evaluation of that system.  
 
Q. What are the main findings?
 
A. The on-road testing component of this research effort found that the integration of multiple sensors, such as lane deviation and eye closure sensors, provided a more promising approach to monitoring drowsiness and altering the driver.  
Q. Who conducted the research?
A. Virginia Tech Transportation Institute (author, Darrell Bowman, et al)
Q. Cost?
A. $300,000
 
Q. Study period?  
A. May 2006 to October 2007
 
Q. Release date? 
A. January 2012
 
Q. Are there any plans for future related research activities?  
A. As a result of this study which demonstrated the feasibility of developing a multi-sensor approach to fatigue monitoring, FMCSA issued a call for Small Business Innovative Research (SBIR) projects.  We received 32 proposals and two were selected and completed a phase I SBIR project. One was selected to proceed to a SBIR phase II  development.     




 
 
 

Ongoing Passenger Carrier Safety 
Research 

 • Spreading of violations 
– A research project is examining ways to identify from MCMIS violation 

data spread across carriers by a driver. (Estimated completion 9/2013) 

● Model Motor Coach Driver Curriculum 
– Will update based on equipment changes, technological advances, 

regulatory changes, changes in training methodologies. (Estimated 
completion 5/2014) 

● Medical Review Board Guidelines 
Motorcoach Drivers  
– Assess and characterize the relationship between crash and fatigue in 

generally healthy motorcoach drivers. (Ongoing) 
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Presenter
Presentation Notes
Purpose and Scope of Evidence Report
This purpose of this report is to assess and characterize the relationship between crash and fatigue in generally healthy motorcoach drivers. Non-pathologic fatigue can be caused by factors such as insufficient sleep, disrupted circadian cycles, stress, and monotony. Fatigue or sleepiness caused by medical or sleep conditions is outside the scope of this report and has been previously assessed by the Federal Motor Carrier Safety Administration (FMCSA) in other evidence reports.

Steps so far:

Conducted a literature review and produced a draft report.

On 12/20/2012, an Expert Panel meeting was held to discuss the report.  The Expert Panel will be issuing opinion(s).

The Medical Review Board will provide recommendations based on the draft report, Expert Panel opinion(s) and their own input.  The MRB is scheduled to meet in February.

Assess and characterize the relationship between crash and fatigue in generally healthy motorcoach drivers

What impact does non-pathologic fatigue have on crash incidence and driving ability?
How much rest does a fatigued professional driver need to resume driving unimpaired?
How do motorcoach drivers differ from truck drivers in terms of demographics, job function, and health related behaviors and disease characteristics
Do identified differences between motorcoach and truck drivers increase (or decrease) the risks for acute non-pathologic fatigue?
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CSA Analysis 

CSA Effectiveness 

Crash Weighting 



CSA Effectiveness 

● CSA has not been evaluated since 2011 
UMTRI report on test. 

● Did not capture the effectiveness of a 
national rollout of CSA. 

● Conducted ad hoc analyses to measure 
the program’s effectiveness since rollout. 
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CSA Effectiveness 

Two major tasks: 

● Task 1: Update the analysis from the 
UMTRI study to reflect program 
performance since national rollout. 

● Task 2: Develop new metrics to capture 
the program's effectiveness. 
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CSA Effectiveness 
● Elements to effectiveness: 

– SMS Effectiveness. 
– Intervention Effectiveness. 
– Overall program effectiveness (Crash reduction). 

● Initial analysis complete Mid 2013.  
– Results will be refreshed at regular intervals. 
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Crash Weighting 

● SMS currently uses all crashes. 

● Crash indicator is a good predictor of 
future crash risk. 

● Goal is to better understand the safety 
benefits of adjusting crash weights in 
SMS based on the motor carrier’s role in 
the crash (i.e., preventability). 

● Analysis complete summer 2013. 
13 



Crash Weighting 
Research Questions 

1. Do police accident reports (PARs) across the 
Nation provide sufficient information to support 
weighting?  

2. Will a crash weighting determination process 
offer an even stronger predictor of crash risk?  

3. How would the Agency manage the process for 
making crash weight determinations including 
public input to the process?  

https://csa.fmcsa.dot.gov/Documents/CrashWeightingResearchPlan_7-2012.pdf  
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Enforcement and Compliance Research 

• New and sustained research on program 
effectiveness is a priority 
 
 

• Focus on Passenger Carrier research will 
continue throughout 2013 and beyond 
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