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My presentation is in 2 sections 

Review 
key 

literature 
on fatigue 

Review NRT 
guidance on 

fatigue 
management 



FIRST SECTION:  
Overview of the literature on fatigue 

 

Dr. Claire Caruso, NIOSH 
developed this overview 



There are 2009 National Response Team 
volumes on fatigue management 

Technical Assistance Document Background 



We’ll  start with Volume II,  
the background document 

Excellent 
literature 

search by 
Jan Shubert, 

EPA  and 
Claire 

Caruso, 
NIOSH  



  
KEY POINT: Responders can not 
recognize their own decline or have 
enough training or experience to avoid it 

Arendt et al., 2005; Van Dongen et al., 2003 
 



Shift work leads to shorter sleep 
patterns with more disturbances 

One-third of night workers 
experience long-term insomnia and 
excessive sleepiness      
 
(Drake et al. 2005) 
 

12 hour shift, USAR 
Team members, Kansas 
grain elevator explosion 

1998, FEMA 
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Presentation Notes
Haysville, Kansas, June 12, 1998 -- Bret Davis (left) and Dennis Clark of FEMA's Urban Search and Rescue Task Force from Lincoln, Nebraska, share information after ending their shift. Photo by Barb Sturner/FEMA



17 hours awake impairs 
performance similar to being drunk 

17 hr awake = BAC 0.05% 
24 hr awake = BAC 0.10% 
(NC MS Units: 3.5) 

 
(Dawson & Reid, 1997; Williamson & 
Feyer, 2000; Arendt et al. 2005) 

After 12 hour shift, 
Dennis Clark, Kansas 

grain elevator explosion 
1998, FEMA 
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Presentation Notes
Haysville, Kansas, June 12, 1998 -- Fighting the heat and fatigue after a grueling 12-hour shift, Dennis Clark of FEMA's Nebraska Urban Search and Rescue Task Force answers reporters' questions about rescue operations. Photo by Barb Sturner/FEMA News Photo 



Injury risks increase across 
Duty Hours 

Folkard & Lombardi (2006) pooled 
findings from 4 studies 
• 10-hr shifts increased risk by 13% 
• 12-hr shifts  increased risk by 28% 

 
Dembe et al. (2005) indicates possible 
dose response : injury rates increase as 
work hours increase 



Folkard & Lombardi, 2006 

Working the night shift poses 
greater risk of incidents (5 studies) 

FEMA DMAT, 2008 
Hurricane Ike 
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Presentation Notes
Galveston Island, TX, September 18, 2008 -- Members of the Disaster Medical Assistance Teams work the night shift at the mobile emergency room that is set up at the University of Texas Medical Branch to assist in helping residents needing medical attention after Hurricane Ike. Jocelyn Augustino/FEMA 




Literature on long hours 

Presenter
Presentation Notes
Winfield, MO, 06/19/2008 -- Local volunteers prepare sandbags into the evening hours at a local high school to help sandbagging efforts on the local levees in anticipation of breaching of the levees. Jocelyn Augustino/FEMA 
Location: Missouri Photographer: Jocelyn 




Long work hours result in 
higher injury rates 
Dembe et al. Occup Environ Med 2005 

• 110,236 job records for nationally 
representative sample of U.S. 
workers over 13-year period 

• 61% higher injury rate for workers in 
jobs with overtime schedules 
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Presentation Notes
A.E. Dembe, J.B. Erickson, R.G. Delbos, S.M. Banks Occup Environ Med  
2005:  62, 588-597 

Analysis of 110,236 job records from a nationally representative sample of American workers over a 13-year period indicated a 61% higher injury hazard rate for workers in jobs with overtime schedules; a 37% increased hazard rate for working at least 12 hours/day; and a 23% increased hazard rate for working at least 60 hours/week.  Protective measures suggested included periodic rest brakes, using more people for fewer hours, health promotion education programs, periodic medical surveillance programs, and supportive services 



Shift work and long hours 
impact families 

• Delay of marriage, childbearing 
(Jacobs, 2004) 

• Divorce: men 6 fold increase;  women 
3 fold increase (Presser, 2000) 
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Presentation Notes
NIOSH/RAND called this controlling the internal perimeter, which was attempted with the Green line but was much more successful when the road barriers were brought in. “The concept of inner and outer perimeters was widely endorsed by health and safety officials as critical to allowing health and safety responders to function effectively.” page 50  NIOSH Protecting Emergency Responders.




NRT guidance does not cover the rescue 
phase, which is often the most exhausting 

Rescue Recovery  Clean-up 

NRT fatigue guidance 

Presenter
Presentation Notes
These are the steps for the response to any emergency. There is inevitably a frenetic and chaotic rescue phase where risks are taken to save lives. If a terrorist determines that pocket protectors are tools of satan, we should expect an attack against this conference. If something occurs most of us will try to help. It is a remarkable and wonderful part of human nature. But in the next phase, “recovery” we realize that everyone who is capable of being helped has been and the operation becomes more paced, risks are limited, and there is much more planning. The longest anyone has survived being trapped in a similar disaster was 15 days during the Turkish earthquake. Finally, we enter into normal construction as part of cleanup. This is where risks are fully understood. At WTC, the transition from rescue to recovery was never officially communicated. Given the loss of life and for NY, the loss of firefighters and police, this is understandable but we need to at least acknowledge that this carries risks for workers.

FROM THE NRT TAD: When a disaster occurs, the initial focus is on responding to the event – rescuing people, saving lives, ensuring that the injured receive treatment and providing shelter and food for the victims.  During initial response operations, decisions and actions are time sensitive because site conditions often are uncontrolled and generally are changing rapidly, as in the cases of fires, explosions, or hazardous substance releases.  Responders and response equipment may be limited, and options for controlling emergency responder exposures may be restricted by these limitations.  During this phase of an operation, the risks to emergency responders from higher and more hazardous exposures and longer work shifts must be balanced against the very real need to save lives, protect the public, and control the emergency. When the focus has shifted to life-sustaining operations such as providing temporary housing, restoring utilities (electrical, gas, water, sewer, and communications), tarping roofs, and removing floodwater; it becomes clear that the efforts have shifted to the recovery phase. As this occurs, the pace of operations, operational objectives, and decisions about worker risks should change. 




1. Organizational Program 
2. Incident-Specific Plan 

Volume I, the Technical 
Assistance Document, manages 
fatigue at two levels: 



 
1.  Assessment 
2.  Identification of  
 fatigue risk factors 
3. Controls 
4. Evaluation 

The agency program and site 
plan have common elements 



The guidance contains a risk 
assessment tool 

• Evaluates added risk due to 
fatigue 

• Considers exposure  and severity 
weight factors 
 

Can we  work this into training? 



The NRT guidance focuses on five 
key risk factors and stressors 

1.  Time 
2.  Living conditions 
3.  Nature of work 
4.  Site conditions  
5.  Emotional issues 
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The factors are categorized as:
Time
Living conditions
Nature of work
Site conditions
Emotional



How many now use the NIEHS 
Clearinghouse pocket guides? 

 PowerPoints and pocket 
guides for: 
– Hurricanes 
– Wildfires 
– Earthquakes 
– Dirty bombs 
– Avian Influenza 
– Japanese response 
 http://tools.niehs.nih.gov/wetp/ 



Discussions questions 

1. Does your organization already have 
training materials on fatigue? 

2. Would you be able to modify existing 
training to include a module on fatigue 
management? If so, what curricula? 

3. What is the ideal method for integrating 
climate change training into our programs? 

4. What value is the NRT fatigue guidance for 
our work? 



Bruce Lippy 
 
CPWR, The Center for 
Construction Research and 
Training 
410-916-0359 
blippy@cpwr.com 

Thank you.  
Any questions? 
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