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ABSTRACT

Due to the nature of 24/7 transportation operations, there always exists an inherent risk of fatigue related accident.  These risks exist despite efforts to manage fatigue through education, countermeasure strategies and the implementation of more predictable schedules.  The following represent some of the more recalcitrant challenges facing fatigue management efforts: Human Circadian Factors, Employee Behaviors, Sleep Disorders, Education Dissemination, Collective Bargaining Agreements, Outdated Regulations and Erroneous Perceptions.

To address the complex nature of the problem Union Pacific developed, in partnership with the Centre for Sleep Research at the University of South Australia, a multi-level FRMS based on the safety theory of James Reason.   In 2005 Union Pacific submitted its existing and proposed FRMS components to the scrutiny of a scientific panel consisting of international experts in the field of alertness management.  The panel, in its findings, described the FRMS as “setting the standard for fatigue risk management systems in the railroad industry.”

The aim of this paper is to describe the components of Union Pacific’s FRMS, report on implementation progress and demonstrate how other transportation companies could benefit by developing a similar system.  

INTRODUCTION

While human biology causes most of us to want to sleep during the nighttime hours, the demands of modern society result in 24/7 transportation operations and the ever-present risk of a fatigue related accident.  This risk remains despite our best efforts to manage fatigue through education, fatigue countermeasures and efforts to provide more predictable schedules.  The following represent some of the more recalcitrant challenges facing fatigue management efforts:

Challenges

· Human Circadian Factors: Even the most rested person is susceptible to unexpected sleep events, or microsleeps, when performing a monotonous task during a period of circadian nadir (e.g., 2AM – 6AM).

· Sleep Disorders: Due to an aging population, and other health demographics, employees are susceptible to sleep disorders and various forms of insomnia.  Accordingly, sleep disorders increase the likelihood of on-duty unscheduled sleep events. 

· Education: The nature of train service operations, essentially a “mobile workforce” creates a unique challenge to the successful delivery of all essential educational materials.

· Collective Bargaining Agreements: The reliance on schedule changes (work/rest cycles, windows, start times, etc.) may sometimes conflict with long-held collective bargaining agreements and raise concerns and perceptions regarding costs to both labor and management.

· Perceptions: Accidents and incidents that occur during early morning hours, or when employees are suspected of sleeping, are automatically ascribed to sleep deprivation caused by the demands of the job.    This may not always be the case, instead, causation may result from other factors such as circadian rhythm issues, sleep disorders, employee behavior and other unrelated factors.

· Employee Behaviors: Although a rare occurrence, some employees may view time on-duty as an opportunity to sleep.  Other behaviors such as second jobs or viewing off-duty activities as more important than obtaining adequate rest can impact on-duty alertness.  Also problematic are the “mile hogs”, employees who seek extra earnings through excessive work. 

· Outdated Regulations: The Hours of Service (HOS) legislation governing the United States rail industry was originally passed in 1907 with minor modifications in the 1970s.  Clearly, the existing legislation requires review and modification based on more current science. 

UNION PACIFIC’S FRMS

While most fatigue management professionals understand there is no “magic bullet” or simple solution, oftentimes schedule changes (work rest cycles, windows, start times) are viewed as the only viable solution.  “Crew scheduling” can be an important fatigue management tool and can certainly contribute to improved quality of life issues, however, it is not the only viable method of managing fatigue.  It is also not the easiest countermeasure to establish due to the sometimes contentious and cumbersome nature of the collective bargaining process. 


Successful fatigue management requires a focus on the safety and health risks of fatigue prior to addressing quality of life issues – although both can occur simultaneously.  The following overview of the Union Pacific (UP) FRMS provides specific recommendations for managing the risks of fatigue (Union Pacific, 2005).  Additional theoretical background is available generally describing FRMS and safety risk management (Dawson & Fletcher, 2001; McCulloch, Fletcher & Dawson, 2003; Dawson & McCulloch, 2005; Reason, 1997).


UP’s FRMS is based on the general safety risk management theories of James Reason (1997).  The theory has been adapted for the risk management of fatigue in the transportation industry by Dawson and colleagues at the Centre for Sleep Research in Adelaide, South Australia (2005).  This is a multi-level program as follows:

Level One


The first and primary responsibility of the organization is to provide employees with adequate sleep opportunity.  This is accomplished at UP by adhering to and even surpassing HOS requirements (e.g., UP ensures employees a minimum of ten hours undisturbed rest at all home terminals and some away terminals, according to labor agreement).  Additionally, UP uses fatigue modeling to assess rest opportunities and develop interventions and countermeasure programs. For a more comprehensive review of biomathematical models see Neri (2004) and Sherry (2007).

Level Two

Level Two represents a joint venture between the organization and employees to ensure that the adequate time off is used appropriately to obtain sufficient rest.  This is a mutual responsibility shared by management, employees and labor organizations. 

Level Three


Level three addresses fatigue-related behaviors and is addressed by providing education on signs and symptoms, sleep disorder screenings, peer interventions for those with alertness difficulties and other similar awareness and intervention programs.

Levels Four and Five

These two levels involve assessment and measurement of fatigue-related errors and fatigue-related incidents.   UP deferred implementation of these levels as best handled as part of an industry-wide initiative.   

Major Program Componets


The FRMS is a comprehensive and multi-layered system that requires three major components, as follows:

1. Policy – UP’s policy regarding alertness and fatigue is a high level document describing the organization’s commitment to managing the safety risk.  Local policies are developed on an as needed basis.

2. Training, education and communication – UP utilizes adult training methods and believes in addressing every aspect of phenomenon, including the employee’s families (Holland, 2005).

3. Methodologies for ensuring the safety of the employees and to measure progress in the implementation of safety interventions.  UP utilizes the FAID biomathematical model for this task, as described above.

CONCLUSION


Following submission of the UP FRMS to a “Scientific Panel” in 2005, UP subsequently developed an implementation plan. Initial FRMS programs include, inter alia, the following initiatives:

· Ongoing development of the FAID system to match UP’s needs and system requirements.

· Analysis and action plan interventions utilizing direction and measurement from the FAID systems.

· Ongoing education and awareness programs.

· Alternative to Discipline pilot (a peer intervention program designed to ensure medical care rather than discipline).

· Sleep disorder education, screening and awareness.

· Research projects that include the use of actigraphs, sleep diaries and sleep disorder screening.  Tangential research that addresses such subjects as depression, stress, obesity and other related safety and health issues.  

UP believes that its FRMS represents the best science in the development of non-prescriptive fatigue management programs.  The benefits of the FRMS include not only health and safety gains but also gains in such areas as manpower management, productivity, retention, attraction and the reduction of absenteeism.  Real gains in cost-reduction and safety improvement will evolve as the U. S. rail industry continues to work together on this important safety and health issue.
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