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PS Asks

Nancy Grugle & Ron Schaible

Nancy Grugle, Ph.D., is an expert in human factors with significant research experience in the area of sleep deprivation. 
She has investigated the effects of sleep deprivation on human performance at the Walter Reed Army Institute of Research 
and also conducted human factors research while an assistant professor of Industrial and Manufacturing Engineering at 
Cleveland State University. Nancy received competitive research grants from the National Science Foundation, the Ohio 
Department of Transportation and the Cleveland State University Transportation Center, and has published articles in 
national and international peer-reviewed journals.

Ron Schaible, P.E., CSP, CIH, CHMM, CPE, is an expert in occupational health, safety, indoor environmental quality, ergo-
nomics/human factors and training. For 29 years in insurance loss control and private industry, he applied his knowledge 
and experience to eliminate or minimize risks to people, products and the environment. Ron is an active college instructor 
in his field with more than 18 years’ teaching experience. He is a Diplomat of the Academy of Industrial Hygiene, and a 
member of ASSE and AIHA.

“Sleep depriva-
tion and fatigue 
need to be part 
of a root-cause 

analysis to be 
considered as 

being a potential 
contributor to an 

incident.”
Ron Schaible

Nancy Grugle

PS: Describe your background in OSH.
Nancy: I am a human factors expert at Robson 
Forensics Inc. My specialty is looking at the effects 
of sleep deprivation, fatigue and shift work on hu-
man performance, whether it be applied to driving 
a car or working in a factory. I have conducted 
research on sleep deprivation at a government 
research lab, and I applied my research specifically 
to operations in the military where people are 
working exceptionally long hours, sometimes days 
at a time. 
Ron: I am a consultant with Robson Forensics 
and provide expert witness services (litigation). I 
have about 40 years’ experience in OSH, includ-
ing commercial insurance, loss prevention, private 
industry and consulting. I have been an ASSE 
member for many years.
 
PS: Explain the relationship between 
sleep deprivation and shift work.
Nancy: Shift work, which includes working dur-
ing the night or overnight, throws off the body’s 
internal biological clock or circadian rhythms. The 
effects of throwing off your biological clock is that 
you do not get enough sleep and enough quality 
sleep. When you suffer from sleep deprivation, 
you have an increase of sleepiness on the job, 
performance decrease and a significant increase of 

workplace incidents. 
Research shows that shift workers get 

much less sleep than day-shift work-
ers. For example, rotating shift workers 
get an average of 1 to 4 hours less sleep 
than day workers. Risk is highest when 
the night-shift workers are getting in-
sufficient or poor sleep while also work-
ing long hours. For example, if someone 
is working more than 10 hours a day, 
you get a combined effect that signifi-
cantly increases the incident risk.

PS: What does circadian rhythm 
have to do with shift work and 
sleep deprivation? 
Nancy: There is a conflict or mismatch 

between the body’s internal biological clock 
and an employee’s work schedule. And, that is 
thought to be the primary cause of shift-work-

induced sleepiness or sleep loss. Circadian rhythm 
is essentially our biological clock that regulates 
when we are awake and when we are asleep. 
It tells us to be awake during the day and to be 
asleep at night, but shift work requires you to be 
awake when your body is telling you to be asleep 
or when you are trying to sleep when your body 
is telling you to be awake. That conflict creates a 
problem.

PS: Who is responsible for ensuring that 
sleep deprivation is not a workplace 
safety issue?
Ron: Management has a responsibility for work-
place safety and this falls under that. Management 
needs to schedule work shifts with proper staffing 
and limit the use of nontraditional work shifts. 
But where nontraditional work shifts are neces-
sary, management should consider scheduling 
additional break periods and meals for worker rest 
and replenishment. Management should sched-
ule tasks that require heavy labor and intense 
concentration at the beginning of the shift, which 
is better than at the end of the shift. 

One safety tenet is engineering controls first 
and foremost wherever possible. These would 
include engineering more efficient operations us-
ing automation and modern equipment, minimiz-
ing ergonomic risks to minimize force posture 
and repetitions. Another intervention is providing 
training in subjects such as hazards of working 
fatigue, sleep and fatigue basics, signs and symp-
toms of fatigue, tips for improving sleep and alert-
ness, and avoiding injuries of muscles and joints.
 
PS: How can employers ensure that work-
ers are not sleep deprived?
Ron: Employers should properly train supervisors 
to recognize signs and symptoms of the potential 
health effects associated with extended or unusual 
work shifts or fatigue. If an employee is showing 
signs and symptoms, have the person evaluated 
and possibly directed to leave the work area and 
seek rest. Try to limit extended shifts to no more 
than a few days, especially if there is heavy physi-
cal exertion or mental exertion. And, implement 
employee awareness programs and wellness 
initiatives that address sleep deprivation.

Ron Schaible
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PS: What can employees do to ensure that 
they do not become sleep deprived while 
on shift work schedules?
Ron: Employees can get the proper nutrition, try 
to eat right, try to get good quality (7 to 8 hours) 
of sleep. Also, just like employers, employees 
can look for ergonomic improvement opportu-
nities in all aspects of their lives including the 
workplace, and look for opportunities to change 
positions, move about, and shift their concentra-
tion so fatigue is not as prominent. But, they are 
still often required to conform to the workplace 
environment as opposed to employers changing 
or modifying the workplace to conform to human 
limitations and capabilities.
Nancy: The only way to prevent the negative 
effects of shift work on sleep is to discontinue shift 
work. But, we all know that may not be possible 
for many workers. So, employees can do some 
practical things. They need to be educated about 
what could happen if they do not. 

One suggestion is to avoid combining over-
time or working long shifts with night-shift work 
because the highest risk occurs when long hours 
are combined with overnight or night shifts. 
If employees have a choice in their shifts, they 

should avoid working shifts closer together than 8 
hours, such as a night shift followed by a morning 
shift. Also avoid working several night shifts in a 
row, if possible. Employees can take a nap before 
an overnight shift, which will help reduce their 
sleepiness. Research shows that taking a nap prior 
to becoming sleepy is much more effective than 
trying to take a nap to recover from sleepiness. 
One other tactic is to strictly control exposure to 
light and darkness while you are trying to sleep. 
This helps circadian rhythms to adapt to working 
the night shift.

 
PS: Why might sleep deprivation in an 
industrial setting be a concern? 
Ron: It can be a closer relationship to workplace 
incidents. I do not think it is in the forefront of 
people’s minds, and, therefore, it is overlooked 
as a root cause in certain cases. Sleep deprivation 
and fatigue need to be part of a root-cause analy-
sis to be considered as being a potential contribu-
tor to an incident. 
Nancy: To emphasize what Ron said, there have 
been several major incidents that have been at 
least partially attributed to sleep deprivation and 
shift work. One of them is the nuclear meltdown 
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at Three-Mile Island. Many do not realize that 
fatigue and sleep deprivation played a role in that 
incident. Also, the grounding of the Exxon Valdez 
was attributed to sleep deprivation. 

The government has estimated that the effects 
of shift work on workers’ ability to sleep cost the 
U.S. almost $4 billion a year in the cost of work-
related injuries and lost productivity. It is a huge 
economic problem and also a problem for work-
ers’ safety and health. Several studies have found 
that sleep deprived workers are 70% more likely 
to be involved in a work-related incident than 
workers who are not sleep deprived. Workers 
reporting disturbed sleep are nearly twice as likely 
to die in a work-related incident. It is a major is-
sue that is often overlooked.
 
PS: What challenges might arise when 
investigating incidents that may be sleep 
related? 
Ron: It may be hard to actually pinpoint. How do 
you know if sleep deprivation contributed to an 
incident? Sometimes the people involved do not 
even know that they are sleep deprived or they do 
not view it as a detriment to their overall health 
or performance. In the case of an occupational 
fatality, you may never know. Even if you identify 
workplace sleep deprivation, how much did it 
contribute to the incident, as opposed to a lack of 
engineering controls (e.g., lack of a guard)?
Nancy: The biggest challenge is that the effects 
of sleep deprivation on shift work are overlooked. 

And, it might be the root cause of the 
incident, which just happened in 
my experience. Investigators may 

look at other issues when the 
real cause was actually due to 

the fact that—at least in this 
one particular incident—the 

worker fell asleep on the 
job. They had to ac-
knowledge the fact that 

the employee could not 

tstay awake was a problem, not necessarily that 
it was the technology the worker was using. If 
you do not consider how sleep deprivation affects 
performance, you might be missing a root cause. 

It also is easy to blame the worker and just say, 
“Well, this incident was caused by human error.” 
The reality is that human performance is affected 
by the organization the work environment, the 
technology workers are interacting with and the 
limitations of the human body. In this case, where 
shift work and sleep deprivation are involved, we 
have to investigate how that affects employees’ 
ability to do their job.
 
PS: Why is sleep deprivation often over-
looked as an incident cause? 
Nancy: In some industries, it is just not consid-
ered as a potential cause. There has been reluc-
tance to acknowledge that shift work is a problem 
because they run 24/7 and somebody has to be 
working night shifts. It is a difficult challenge for 
employers. So, there is a tendency to not establish 
it as a cause because they have to operate 24/7. If 
they were to acknowledge that it is a major prob-
lem, they are limited in their solutions. 

Some industries (e.g., airlines) have the ability, 
for example on a long flight, to have multiple 
crews on board. And they closely monitor and 
regulate when they are sleeping, if they are getting 
a nap, when they are resting. So, some industries 
do make accommodations for safety reasons. 
But, in other instances, for example, the military, 
they have no control over it. The challenges are 
different depending on the industries and so the 
solutions are also different.

 
PS: Anything else to add?
Nancy: Even if a company cannot change its 
schedule, there are other solutions that might help 
prevent incidents. Human factors is specifically 
looking at the interaction between the human, the 
technology and the environment. If you cannot 
change the environment (e.g., night shifts), there 
might be other improvements that can be made 
(for example, with the technology’s user interface) 
that would minimize the potential for human 
error or might improve performance. So the 
solutions are not limited to avoiding night shifts, 
but what else in the work environment and with 
the technology can be adjusted to minimize the 
potential for incidents. 
Ron: Yes, that is where I was coming from with 
ergonomic improvements, reusing force, posture, 
repetitions, automation to decrease fatigue as 
much as possible. I am a big fan of ergonomic 
improvements, and I have seen tremendous cost 
savings and safety improvements due to ergo-
nomics. More efficiency with ergonomic task 
teams and training to identify things that can be 
done to make the job less stressful all address the 
fatigue aspect.

“Workers  
reporting  

disturbed sleep 
are nearly twice 
as likely to die in 
a work-related  

incident.”
Nancy Gruble
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