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executive 
summary
The modern health care environment includes increased de-
mands regarding improving patient care outcomes at the same 
time it is facing a serious nursing shortage. Work environments 
for nurses include changing work patterns, lengthy shifts, and 
added overtime. These aspects coupled with the increased acu-
ity of patients and complexity of care set the stage for fatigue in 
nurses and increased errors affecting patients. Additionally, these 
issues may affect recruitment and retention of the nurses needed 
for effective care. Evidence regarding work schedules, fatigue, 
error, and how these are related to patient safety, quality of care, 
and nurse recruitment and retention provides a basis for specific 
recommendations.

Patient safety is a national issue being addressed by numerous 
governmental agencies and entities within the health care system 
because errors have been identified as responsible for significant 
morbidity and mortality. Fatigue resulting in diminished perfor-
mance is revealed as a system wide source of error. Fatigue is af-
fected by cumulative sleep loss, continuous hours of wakefulness, 
and the circadian time of day. These all occur for those working 
night shifts, long hours, and overtime in health care. The physical 
nature of nursing work also contributes to fatigue.

The effects of fatigue on performance are manifested in decreased 
alertness, vigilance, concentration, judgment, mood, and perfor-
mance. Fatigue and errors have been shown in many non-health 
care occupations such as flight crews, truck drivers, and mine 
workers. In studying 10,793 workers in a wide variety of occupa-
tions, extended work hours per day were associated with a 37% 
higher injury rate, extended hours per week had a 23% higher 
injury rate, and working overtime was associated with a 61% 
higher injury rate (Dember, et al., 2005). Other studies have shown 
higher injury rates for those on night shifts (Smith et al., 1994). 
Work schedules that include longer hours have been associated 
with higher musculo-skeletal and needle-stick injuries in nurses 
(Trinkoff, et al., 2006).

Fatigue and shift work also impact health and well-being. Rotat-
ing shift workers are one of the four major groups at most risk 
of driver fatigue related auto accidents (Sorenson, 1999). Nurses 

report drowsy driving after working night shifts, especially when 
sleep duration was shortened (Scott, et al., 2007) raising the po-
tential for automobile accidents. Shift workers report less sleep, 
more fatigue, and increased health problems (Hollain, et al., 2004; 
Harrington, 2001; Shen, et al., 2006). Shift work may even affect 
the incidence of cancer (IAC, 2007).

Studies of resident physicians showed negative impacts of long 
work hours and limited sleep on both cognitive and psychomo-
tor skills and increased errors (Lockley, et al., 2007; Gander, et 
al., 2007; Ayas, et al., 2006; Barger, et al., 2006). Pharmacists also 
express concern about errors caused by fatigue and work volume 
(Petersen et al., 1999). The aging of the nursing workforce, 73.7% 
of nurses are over 40 and 25.2% are over 54 (BHP, 2006), creates 
additional challenges. Older workers provide expertise but may 
have more personal health issues such as arthritis and other 
chronic illnesses that may contribute to fatigue from long work 
hours. Injuries that occur may heal more slowly in the older worker.

Current work schedules of nurses originate from a constellation 
of events. The higher acuity of patients increases demand. There 
is a shortage of nurses and efforts to meet the demand often in-
volve current nurses working longer shifts, overtime, and extra 
shifts with some even extending to 24 hour shifts (Rogers, et al., 
2004). Erratic census patterns may result in nurses being asked 
to take days off without pay when census is below average and 
work extra hours when census rises. Concern about mandatory 
overtime has resulted in legislation prohibiting this practice in 
ten states (ANA, 2001a).

Some nurses perceive long work days (12 hour shifts) as a benefit 
by reducing the number of staff hand-offs and increasing continu-
ity of care. They also prefer fewer days at work and therefore less 
commute time and easier scheduling of home life responsibilities. 
(Richardson, et al., 2007)

Both working during the night and working long hours are associ-
ated with more errors. In an early study, nurses on rotating shifts 
have reported more errors than those on the day shift (Gold, et 
al., 1992). A study of critical care nurses and errors recommended 
that the use of 12 hour shifts should be minimized and no more 
than 12 hours should be worked in a 24 hour period (Scott, et al., 
2006). Working overtime has been associated with increased er-
ror as has any shift longer than 12.5 hours (Rogers, et al., 2004).
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Nurses on night shifts have reported high levels of stress, physi-
cal exhaustion, and mental exhaustion (Dorrian, et al., 2006). In 
another study nurses reported that during only half of their shifts 
were they able to take breaks or meals (Rogers, et al., 2004). Stress 
is associated with an increase in use of sick leave and decreased 
job satisfaction (Zboril-Benson, 2002). Fatigue and stress were 
increased for those with care-giving responsibilities for elders 
(which is a significant concern in an older primarily female group) 
as well as for those with care-giving responsibilities for children 
(Scott, et al., 2006).

Examination of the roots of the nursing shortage have revealed 
that burn-out and stress as well as undesirable hours contribute 
to decisions to leave nursing (Aiken, et al., 2001; Buerhaus, et al., 
2001). One study identified that increased flexibility of hours and 
the availability of part time hours were key to decisions to remain 
in the nursing workforce (Andrews, et al., 2004). The American 
Public Health Association (2006) identified best practices for 
retaining experienced nurses; among them were flexible work op-
tions, caregiving and grief resources, mentoring programs, phased 
retirement, workplace redesign, and ergonomic improvements.

Strategies used in non-health care related fields to prevent error 
and fatigue have included the use of check lists, specific protocols 
for enhanced communication within the team, limitations on 
work hours and overtime, and the use of fatigue countermeasures 
such as controlled rest. Specific policies relative to work hours, 
participation of nurses in schedule planning, as well as legislation 
limiting work hours have been used to prevent fatigue related error.

Specific strategies may help individuals adapt more effectively to 
shift work and enhance the health of those working nights. Envi-
ronmental management in the work setting may assist individuals 
to remain awake and alert. Night workers also need to develop 
personal strategies to assure adequate sleep and rest.

recommendations
Recommendations involve individual nurse actions, employer 
actions, nursing education responsibilities, research needed, and 
possible policy implications.

individual nurse actions

The ANA has made the following recommendations:

•	 Consider the impact that multiple jobs have on their level of 

fatigue and ability to practice safely.

•	 Continue to document unsafe staffing conditions.

•	 Recognize that they may have to confront a nursing colleague who 

is too fatigued to work.

•	 Collective action— – involving individual nurses, colleagues, 

professional associations and other stakeholders—-is necessary to 

change the current work culture to one that recognizes the impact 

of fatigue on patient safety and accepts the registered nurse’s right 

and obligation to refuse an assignment if impaired by fatigue. 

(ANA, 2006a)

Additionally, the individual nurse has an obligation to:

•	 Engage in education regarding avoiding fatigue and the use of 

fatigue countermeasures.

•	 Develop the ability to recognize feelings of fatigue in self and use 

personal fatigue countermeasures appropriately.

•	 Collaborate with other nurses to help one another with 

identifying fatigue.

emPloyer actions

•	 Address the overall work environment for nurses as recommended 

by the Institute of Medicine report (2004).

•	 Identify situations and settings in their own organization that 

promote fatigue in nursing staff and create an unsafe environment 

for patients.

•	 Designate positions for an adequate number of registered nurses 

to provide quality care and assure that nurses are able to work an 

appropriate schedule including breaks and without overtime.

•	 Seek creative options to fill registered nurse positions including 

part time, partial shifts, and other strategies.

•	 Develop, in collaboration with workers, specific policies regarding 

length of work times that are based on the individual setting, 

patient and provider needs. In all circumstances these should 

avoid any nurse work time of more than 12.5 consecutive hours.
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•	 Provide education for all care providers on the hazards and causes 

of fatigue, recognizing fatigue, and the obligation of individuals to 

assure that they are able to provide safe care.

•	 Establish guidelines and training for workers in the use of 

multiple fatigue countermeasures including controlled rest 

periods.

•	 Provide education for all shift workers regarding the hazards of 

shift work and the measures that can be taken to mitigate these 

hazards and promote healthy wake and sleep patterns.

•	 Institute policies regarding shift work that will promote health 

and enhance work life balance for workers.

nursing education Programs

Basic Nursing Education Programs can contribute to solving this 
problem by:

•	 Educating nursing students in regard to fatigue as a contributing 

factor in error and fatigue countermeasures.

•	 Structuring their own clinical assignments to assure that nursing 

students are not assigned to clinical work schedules that would 

promote fatigue and increase error.

research agenda

•	 Research the use of creative staffing patterns to meet patient 

needs,

•	 Research the use of fatigue countermeasures in health care 

settings,

•	 Research the use of checklists for preventing error

•	 Research the potential value of various approaches to crew 

resource management and their applicability to healthcare 

environments.

•	 Possible Policy Implications

•	 A requirement that employers work together with employee 

groups to establish safe work hours based on the individual 

setting, patient and provider needs.

•	 A requirement that an institution have a program in place for 

instituting fatigue countermeasures that could prevent fatigue and 

errors.
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the Problems of 
Work schedules, 
Fatigue, and 
Quality of care
The patient care environment has changed dramatically. Short 
lengths of stay in hospitals mean that patients are much sicker 
and that convalescent patients are gone from the hospital envi-
ronment. Nursing home facilities now care for those who require 
more complex care than was once true. Those requiring less care 
are often in assisted living and other such environments.

Today’s health care environment includes increased demands re-
garding patient care outcomes and nursing shortages. In response, 
many changes have been instituted in nurses’ work schedules. 
No longer are nurses working a traditional 40 hour week com-
posed of five eight-hour days. Nurses may be working 10 or 12 
hour days. Weeks may be scheduled for 36 or 48 hours as well 
as the traditional 40 hours. While there may be a basic schedule, 
nurses are also subject to overtime and call-backs. Days off may 
be scattered. Added to this is the challenge of units that operate 
without enough nursing staff to meet the needs of the patients. 
The nurses working in these environments are providing care for 
multiple very ill patients. During the work day, the demands of the 
environment may cause nurses to forego breaks and lunch times 
and work overtime (Rogers, Hwang, & Scott, 2004). Nurses may 
feel frustrated in their attempts to provide quality care. These 
work environments may contribute to fatigue, loss of sleep due to 
changing work patterns, stress and other adverse consequences. 
Nurses who experience these adverse consequences may be more 
susceptible to attentional failure and errors.

Nurses working in adverse environments also may become dis-
couraged with nursing, its demands, and their concerns about 
quality of care. These feelings may lead some to leave nursing or 
limit their work hours. In a time of nursing shortage, this loss of 
experienced nurses poses risks to the health care system and the 
patients who need care. In order to recruit and retain the expert 
nurses needed by the health care system, issues that interfere 
with effective recruitment and retention must be addressed. In 
its recommendations regarding registered nurse recruitment and 

retention the Joint Commission states, “...organizations are more 
likely to retain RNs when there are more RNs per patient and 
fewer complaints by RNs of emotional exhaustion, burnout, and 
job dissatisfaction.” (Joint Commission, 2005, par.5)

goal
This paper is designed to explore the evidence regarding work 
schedules, fatigue, and error and how these are related to patient 
safety and quality of care. In addition the relationship of these 
factors to the problems of personal well-being, recruitment and 
retention of registered nurses will be addressed. A further goal is 
to make specific recommendations regarding various stakeholders’ 
actions that could help to achieve the goals of patient safety and 
quality of care as well as retention of expert nurses.

Patient safety as 
a national issue
In 1999 the Institute of Medicine released its key report on errors 
in the health care system (Kohn, Corrigan, & Donaldson, 1999). 
The report identified that more than 98,000 people in the U.S. 
may die each year from errors in health care making this the fifth 
leading cause of death. Errors are also costly to the system even 
when death does not result. Additional medications, multiple 
diagnostic and laboratory tests, and costly care may be needed 
to treat the results of error. To work toward the goal of safety 
from injury caused by error, a variety of strategies were proposed.

Since the original report major campaigns have been instituted to 
decrease errors and increase patient safety. Among these are the 

“1000 Lives Campaign” (Institute for Healthcare Improvement, 
2001). Strategies in six areas to meet the goals of this campaign 
were described by Saver (2006b). They included deploying rapid 
response teams, improving care of those with acute myocardial 
infarction, preventing adverse drug effects, preventing central 
line infections, preventing surgical site infections, and preventing 
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ventilator associated pneumonia. Through this campaign the IHI 
estimates that 122,300 lives were saved in 18 months (Saver, 2006a). 
A second campaign “Protecting 5 Million Lives From Harm” was 
initiated in 2006, and designed to continue until December 2008 
(Institute for Healthcare Improvement, n.d.). The strategies for 
this campaign include: prevent harm from high-alert medications, 
reduce surgical complications, prevent pressure ulcers, reduce 
methicillin-resistant staphylococcus aureus (MRSA) infection, de-
liver reliable, evidence-based care for congestive heart failure, and 
get “boards on board.” Health care agencies and institutions joined 
in this effort by adopting recommended safe practice strategies.

The Joint Commission has initiated multiple programs designed 
to help health care agencies adopt policies that will decrease 
error. These include safety goals that are updated annually, poli-
cies regarding the use of abbreviations and patient identification, 
medication administration strategies, the adoption of electronic 
records, and competency assurance. Information regarding the 
Joint Commission’s patient safety program can be found at www.
jointcommission.org/PatientSafety/.

As continued attention is paid to the effect of errors on quality of 
care, system wide sources of errors are being identified. One system 
wide source of error identified involves fatigue and the resulting 
diminished performance of health care workers. Addressing this 
issue may further enhance patient safety and quality of care.

relationship of 
Fatigue to errors
Fatigue and error have been documented in many different settings 
and in relationship to many occupations. Examining what has 
been learned in these occupations may be instructive for nursing.

understanding Fatigue and sleep
Sleep is a basic human need related to both circadian rhythms and 
homeostatic mechanisms of the body (Zeman & Reading, 2005). 
The circadian rhythm is the internal clock that regulates body 
functions from the hypothalamus. It governs the usual pattern 

of waking for the daytime and sleeping at night. It can be reset 
by deliberate actions. The homeostatic mechanism is controlled 
by time spent awake. As time without sleep passes, an individual 
develops what is termed sleep drive most probably from the ac-
cumulation of somnogens. This creates a pressure to sleep that 
increases in a linear fashion the longer a person is awake. Naps 
are known to decrease sleep drive and therefore prolong the time 
a person can comfortably remain wakeful. Sleepiness may also 
result from boredom or inattention and is not always related to 
a need to sleep.

Fatigue is defined as “a condition characterized by a lessened 
capacity for work and reduced efficiency of accomplishment, 
usually accompanied by a feeling of weariness and tiredness.” 
(Medicine.net, n.d) In other writings fatigue is defined as “a state 
of tiredness associated with extended periods of being awake and 
consequently being without sleep.” (Pigeon, et al., 2003) Mann 
(1999, par. 2) stated that “rather than simply being a mental state 
that can be willed away or overcome through motivation or dis-
cipline, fatigue is rooted in physiological mechanisms related to 
sleep, sleep loss, and circadian rhythms.” He further identified 
three core physiologic factors that contribute to fatigue. These 
are cumulative sleep loss, continuous hours of wakefulness, and 
circadian time of day. These three attributes occur in many health 
occupations when individuals work long hours, work shifts that 
require being awake and alert during the night and sleeping during 
the day, and where the life demands and choices of workers lessen 
the total amount of sleep. The National Sleep Foundation polls 
have identified that women consider getting enough sleep one of 
their lowest priorities (NSF, 2007). Fatigue is also increased by 
the nature of the work itself. Those who work with many physi-
cal demands may feel greater fatigue at the end of a work shift.

effects of Fatigue on Performance
Fatigue has deleterious effects on all types of performance. Dowson 
& Zee (2005) identified that fatigue has negative effects on alert-
ness, vigilance, concentration, judgment, mood, and performance.

While resident physicians work different types of shifts than 
nurses, the cumulative effects of work hours for physicians in 
training alert us to potential concerns for nurses who end up 
working long hours and multiple shifts. The effects of fatigue on 
the cognitive and psychomotor skills of surgical residents were 
studied by Kahol, Leyba, Deka, et al. (2008). They identified a 
significant decrease in memory, attention, and coordination tasks 
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when residents were in a post-call situation where they were 
identified as being fatigued. Both cognitive and psychomotor 
skills were negatively impacted by fatigue and sleep deprivation. 
According to the a study of resident physicians (Arnedt, et al., 
2005) a rotation of heavy call in which the individual worked an 
average of 80-90 hours per week with 34-35 consecutive hours of 
work every fourth or fifth day when on call resulted in decreases 
in attention, vigilance, and simulated driving similar to that from 
a blood alcohol concentration of 0.04 to 0.05 g%. The researchers 
suggest that chronic partial sleep loss imposed upon acute sleep 
loss is at least partially responsible for this effect.

Fatigue, errors and injuries in 
non-healthcare occupations

Fatigue and errors have been studied in relationship to flight crews, 
truck drivers, and other occupations. The Institute of Medicine 
study noted that in high hazard occupations outside of health 
care, fatigue is assumed to be associated with extended hours; 
therefore, hours of work have strict limitations (Kohn, Corrigan, 
et al., 1999). This is true for airline pilots and long distance truck 
drivers among others.

The National Transportation Safety Board studied incidents 
among flight crews in the years between 1978 and 1990 (Mann, 
1999). When accidents were analyzed, 50% of the airline captains 
in charge of the plane involved had been awake for more than 12 
hours prior to the incident. The conclusion was that impaired 
judgment, decision making, and flight handling abilities were 
caused by fatigue.

Extended work schedules and overtime prove to be hazards 
whatever the workplace. The National Longitudinal Survey of 
Youth (NLSY) was begun in 1979 to collect data regarding work life 
patterns and associated personal information over time. Dembe, 
Erickson, Delbos, and Banks (2005) used these data to analyze 
the impact of overtime and extended working hours on the risk 
for occupational injuries and illnesses. This study used data from 
10,793 participants and nearly 100,000 job records to examine 
the effects of extended hours per week, extended hours per day, 
overtime, and extended commute time. Any job might have more 
than one of these factors affecting the person. They found that 
even after accounting for differences in age, gender, occupation, 
industry, and region, those with extended hours per day have a 
37% higher injury hazard rate. Those with extended hours per 

week had a 23% higher injury hazard rate. Working in a job with 
overtime was associated with a 61% higher injury hazard rate. No 
association was identified between extended commute time and 
the injury hazard rate. This is clearly the largest study that clearly 
demonstrated the problems for workers who must work long hours. 
There was a clear effect in which the number of hours per week 
over 40 hours and the number of hours per day over 8 hours were 
positively associated with an increasing risk for injury. There was 
even greater risk for those whose work schedules exceeded 60 
hours per week and 12 hours per day. The study did not identify 
the causal connection between extended work hours and injury 
but hypothesized that fatigue and stress could be the intervening 
factors causing a higher injury rate.

A study of over 4,000 workers at an engineering firm that had 
workers on three shifts around the clock revealed that the in-
cidence of accidents to workers increased on evenings and was 
highest on the night shift (Smith, et al., 1994). While the work 
was the same, the risk of injury was 20% higher for those on the 
night shift than on the day shift. The participants described their 
sleep patterns, and the increase in accidents and injuries was not 
related to a decrease in reported sleep.

There are federal regulations limiting the hours of driving of long 
haul truckers. However, these regulations are frequently ignored. 
Truck drivers have been identified as having very limited sleep 
with an average of 3.5 hours of sleep in a 24 hour period (Mitler, 
et al., 1997). 58% of traffic accidents involving truckers have been 
identified as sleep related (NTSB, 1995). The most important 
predictor of an accident was the total number of hours of sleep 
in the previous 24 hour period (NTSB, 1995).

Fatigue, shift Work, and 
Personal health

Because human beings developed for a life style of wakefulness 
in daylight hours and sleep during hours of darkness, changing 
this pattern of wakefulness and activity creates the potential for 
increased fatigue and sleepiness. Working during the night is 
referred to as “shift work.”

One of the consequences of working long shifts or working nights 
can be a decrease in the total amount of sleep for an individual. 
Many who work night shifts report that their total sleep is five or 
six hours (Gold, et al., 1992). The researchers suggest that disrup-
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tion of circadian rhythms make it very difficult for shift workers 
to achieve adequate amounts of sleep.

Very long shifts, especially those that push past 12 hours are likely 
to decrease the amount of time available for sleep. Multiple stud-
ies have been done regarding the effects of shift work and sleep 
deprivation on people. Sorenson (1999) reported that the National 
Transportation Safety Commission states that each year 100,000 
of the accidents reported to law enforcement are related to driver 
fatigue and rotating shift workers are one of the four major groups 
at most risk. Nurses reported drowsy driving after working, es-
pecially when sleep duration was shortened, with those on night 
shifts more severely affected (Scott, et al., 2007).

According to an article in Nursing Economics (Shift work affects. 
. ., 2005) 30% of full time health care workers are shift workers 
with 9 percent working nights, 11 percent working evenings, and 
3 percent working rotating shifts. The author stated that shift 
work can result in fatigue, irritability, reduced performance, and 
decreased mental agility.

Adverse effects of shift work may have multiple contributing 
sources. One research group (Hossain, et al., 2004) studied the 
occurrence of fatigue and performance measures in mine workers. 
Ten hours night shifts produced fewer adverse responses than 
did eight hour night shifts. In examining their data the research-
ers hypothesized that the start and end times were an important 
contributor to effects of the different schedules. The relationship 
of such multiple factors highlights the difficulty in making judg-
ments about individual work patterns.

Researchers regard fatigue and sleepiness to be two distinct 
phenomena. In one study of those whose work life included shift 
work, subjective fatigue was significantly related to amount of 
shift work but subjective sleepiness was not related to shift work 
(Shen, Botley, Chung, et al., 2006).

In December of 2007, the International Agency for Research on 
Cancer released the conclusions of an expert working group on 
the effect of shift work on the incidence of cancer (IARC, 2007). 
The full report will be released in the 2008 Monograph. The data 
released thus far supports that disturbance of circadian rhythms 
through shift work is probably carcinogenic to humans. Studies 
used as evidence investigated the incidence of breast cancer in 
long term night workers including nurses. The evidence in this 

case is Group 2a which means that the epidemiologic evidence in 
humans provides strong evidence of carcinogenicity.

The European Union has concluded that there are many adverse 
consequences for individuals engaged in shift work. These include 
a reduction in quality and quantity of sleep, widespread complaints 
of “fatigue”, anxiety, depression, and increased neuroticism, in-
creasing evidence of adverse cardiovascular effects, possible in-
crease in gastrointestinal disorders, increased risk of spontaneous 
abortion, low birth weight, and prematurity (Harrington, 2001).

Injuries on the job are an additional health related issue. Common 
nursing injuries include musculo-skeletal injuries and needle-
stick injuries. Adverse schedules such as workdays longer than 
13 hours, weekend work, working without breaks, returning to 
work on days off, on-call work, and overtime have all been found 
to relate significantly to the incidence of musculo-skeletal injury in 
nurses (Trinkoff, et al., 2006). These same schedule characteristics 
have also been found to be significantly related to the incidence 
of needlestick injuries among nurses and interns (Trinkoff, et al., 
2007; Ayas, et al., 2006). Because follow-up care and treatment of 
both of these sources of injury are a significant financial cost to 
institutions, attention to scheduling may be an important injury 
prevention strategy.

Fatigue and errors in 
healthcare occupations

Concerns about the potential for medical errors when interns and 
resident physicians work long unrelieved hours prompted the Ac-
creditation Council of Graduate Medical Education to establish a 
limit on the hours that physician in training can be assigned. There 
are limitations on both maximum continuous hours worked and 
total hours per week worked. The hour requirements in these 
standards greatly exceeds nurses assigned hours but have been 
justified based on the nature of the work that is performed. An 
assumption was often made that when they are on-call, residents 
have periods of relief from direct responsibility and an opportu-
nity to recover from fatigue. The long on-duty times have been 
further justified because they provide for continuity of care for 
patients and enhanced learning opportunities for the physicians 
in training (Kohn, Corrigan, et al., 1999). The Institute of Medicine 
has established a committee titled “Optimizing Graduate Medi-
cal Trainee (Resident) Hours and Work Schedules to Improve 
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Patient Safety” that will review this topic and report back at the 
end of 2008 (IOM, 2008).

Multiple studies have been conducted that have revealed the nega-
tive effects of long hours for physicians in training (Lockley, et al., 
2007; Gander, et al., 2007; Ayas, et al., 2006; Barger, et al., 2006). 
For example, resident physicians who were working on-call shifts 
longer than 24 hours had an increased risk of sharps injury on 
the job. Those working these long on-call shifts committed 36% 
more serious medical errors than those working 16 hour shifts. 
Additionally, they made 300% more fatigue-related medical er-
rors that led to patient death than those working shorter shifts 
(Lockley, et al., 2007).

In a study of pharmacists, 82% believed that error in dispensing 
was increasing. They cited as reasons high prescription volumes, 
pharmacist fatigue, pharmacist overwork, and interruptions 
(Petersen, et al., 1999). These are issues that also affect nurses.

age and Work schedule related issues
The age of the current nursing workforce presents specific chal-
lenges when examining work schedules and fatigue. The National 
Sample Survey of Registered Nurses (Bureau of Health Professions, 
2006) identified that 73.7% of nurses are over 40 and 25.2% are 
over 54 years of age.

While the older worker may have expertise that is invaluable to 
the employer, there are accompanying concerns. One concern may 
be the health related issues that begin to appear in individuals 
as they age. Heart disease, diabetes, circulatory disorders, ad-
verse responses to menopause (such as depression and migraine 
headaches), sleep disorders, arthritis, and a wide variety of other 
health issues increase with increasing age. These affect the abil-
ity of people to manage long work schedules. There needs to be 
recognition that injuries due to lifting are more likely, healing from 
those injuries will be slower, and fatigue increases the incidence 
of injury for the older worker.

The relationship between shift related sleep-wakefulness and age 
was examined in aircraft maintenance workers who have demands 
for 24 hour coverage of work needs (Bonnefond, Harma, et al., 
2006). This role requires attention to detail, vigilance regarding 
deviations from the norm, and exacting standards of performance, 
all of which are part of nursing practice. While the youngest age 
group, 25-34 years, reported the most sleepiness, the middle (35-

49 years old) and older (50-58 years old) groups had increased 
performance lapses during the night shifts. Similar results might 
be found if nurses were studied in the same way. These research-
ers recommended that special efforts are needed to lower fatigue 
levels during night shifts.

Work schedules 
of nurses
Work schedules of nurses are developed around the needs for 
patient care. In hospitals and nursing homes, nurses are needed 
24 hours a day and seven days a week. This presents special chal-
lenges in scheduling hours of work, days off, and breaks within 
shifts. Historically nurses have worked a variety of shifts from 
the 24 hour shifts where nurses slept on their wards in nursing’s 
early history moving to the standard 8 hour day after World War II.

Basic Work schedules for nurses
In response to the current nursing shortage, concerns about 
continuity of care, and long commute times in many locations, 
many health care institutions have initiated longer shifts. In some 
areas these may be a choice by nurses who prefer a less traditional 
schedule; in other settings this is a requirement. The number of 
long shifts that nurses work within a week, the number of days 
without a day off, and the characteristics of the shift itself all 
affect the ability of the nurse to function safely and effectively 
while on the job.

In their study of hospital staff nurses working hours and safety, 
Rogers, et al. (2004) identified that scheduled shifts of the nurses 
studied were designated as 8, 12, and sometimes 16 hours long. 
Although, in their study they referred to these as 8.5, 12.5, and 
16.5 hour shifts because each required a “hand-over” time. The 
long shifts might be 7 am to 7 pm and 7 pm to 7 am, some shifts 
were 3 am to 3 pm. Some 24 hour shifts were identified. There 
were shifts scheduled for as long as 20 hours and extended to 23 
hours and 53 minutes.
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Why nurses are often willing to work long work schedules when 
overtime is not “mandatory” has been asked. Feelings of obliga-
tion to patients and concern for the workload of colleagues on 
the nursing staff are one part of the answer. Another issue that 
contributes is the practice of some health institutions of requiring 
that nurses take days off without pay if the census on their unit 
drops (referred to as “flexing down”). The individual nurse may 
be notified in the two hours before the shift begins that she or he 
is not needed. Some contracts or policies provide for two hours of 
pay if the person does come in to work and is sent home. Nurses 
in these settings must either use their vacation time for these low 
census days or have a decrease in income. In hospitals where trav-
eling nurses are employed, their contracts may protect them from 
losing days of work and therefore it is the permanent employee 
who bears the burden of this income uncertainty. Some hospitals 
have recognized that this practice contributes to low employee 
morale and have eliminated the practice and use these days for 
a variety of activities that support organizational effectiveness. 
The Kaiser Permanente Hospitals in California are one example 
(Nelson & Kennedy, 2008).

extending Work schedules 
through overtime

The study by Rogers, et al. (2004) also revealed that nurses con-
sistently worked overtime with participants working an average 
of 55 minutes per day over their assigned shift. One third reported 
working overtime every day they worked. The nurses worked an 
average of 40.2 hours per week but 25% worked more than 50 
hours per week for two or more consecutive weeks. Thus overtime 
and extended work hours were not a single day phenomenon but 
rather represented a pattern for many nurses.

Overtime work presents additional challenges. Mandatory vs. 
voluntary overtime has become a major issue for many nurses. 
Mandatory overtime is required by the employer and failure to 
work that overtime might result in sanctions from employer in-
cluding termination. In 2000, nurses at one large hospital engaged 
in an 81-day strike in protest of being forced to work overtime to 
fill routine schedules. The hospital was staffed for average census. 
Whenever census rose above average, nurses were required to work 
additional shifts to provide adequate patient care (Trossman, 2008).

Concern about mandatory overtime has been widespread in 
nursing resulting in efforts to obtain legislation prohibiting such 

practices. In 2001, the American Nurses Association published 
a position statement in opposition to mandatory overtime (ANA, 
2001a). Ten states including Washington have enacted legislation 
prohibiting mandatory overtime. In states with this legislation, 
a nurse who does not believe that he or she can be safe when 
working additional hours cannot be required to do so. There is 
no limitation on voluntary overtime work and voluntary overtime 
is a common occurrence as noted above.

Whether voluntary overtime is truly voluntary creates another is-
sue. From 2000-2001 the American Nurses Association conducted 
a survey of registered nurses to explore the working conditions 
of nurses. Responses of nearly 7,300 nurses were analyzed (ANA, 
2001b). 56% indicated that the time available for patient care had 
decreased and more than 50% indicated that they were experi-
encing an increased patient care load. 75% reported a decline 
in the quality of care in their settings. The nurses also reported 
decreased ability to take breaks including meal breaks, increased 
pressure to accept “voluntary” overtime, and an increase in stress 
related illness. This pressure to accept overtime may include the 
nurses’ own concerns about the quality of care patients were 
receiving as well as pressure from their managers. Pressure from 
managers may take the form of encouragement to be a “team 
player” or being made to feel guilty for not providing needed care. 
In organizations that use “flexing down” to manage low census, 
the concern about having adequate income to meet needs can be 
met by the nurse agreeing to overtime and extra shifts when the 
patient census is higher.
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effects of 
extended Work 
schedules on 
Patient Quality 
of care
Work schedules have both negative and positive effects. Positive 
effects of extended work hours are related to the system opera-
tion and in some instances to preferred life scheduling for nurses. 
Negative effects occur both for patient quality of care and for the 
well being of nurses themselves.

Positive aspects of extended 
Work schedules

When a group of critical care nurses in Great Britain were studied 
in relationship to working 12 hour days (Richardson, Turnock, et 
al., 2007), many positive factors were identified. These included 
improved planning and prioritizing care, improved relationships 
with patients/relatives, good-quality time off work and ease of 
travelling to work. When nurses work 12 hours there are only 
two hand-off periods. This decreases the potential for errors as-
sociated with poor communication at hand-off. Family members 
and patients have fewer individuals with whom to relate making 
communication easier for them.

Another critical care unit in Great Britain trialed 12 hour shifts. 
After 12 weeks on the new shifts, nurses were questioned regarding 
their responses to the new schedule. 92% identified the change 
as positive. 58% identified increased job satisfaction. Doctors 
and other were favorable toward the change and noted increased 
continuity of care.

extended Work hours and errors
Nurses have many critical responsibilities in regard to patient care. 
These responsibilities are carried out in an environment with 

many individuals, interruptions, and demands. Several studies 
have examined the issues surrounding nursing errors.

In 2004, Balas, Scott, and Rogers identified that 30% of the 393 
full time nurses who were studied reported an error within the 
28 days when data were collected. Another 33% reported a near 
error. Most of these were medication errors but errors also oc-
curred in documentation, procedures, and transcribing orders. 
This study did not attempt to identify the causes of these errors 
but highlighted the importance of examining the issue.

In a series of studies nurses work hours and the occurrence of 
errors have shown a consistent result that extended work hours 
increase the risk of errors and near errors. One of the earliest stud-
ies (Gold, et al., 1992) asked nurses to answer questions related to 
fatigue, sleepiness, and accidents and near-miss accidents which 
included automobile accidents, medication errors, procedural 
errors, and personal injuries. The study revealed that nurses on 
rotating shift schedules were less likely to report adequate sleep 
and more likely to fall asleep at work than those with regular 
day schedules. The rotators also reported almost twice as many 
accidents and near miss accidents as those working regular day 
schedules. Both rotators and night nurses reported more accidents 
when driving home from work.

Nurses have also reported decreased ability to be vigilant and 
struggling to stay awake when work hours are extended. When 
critical care nurses were studied, two thirds had trouble staying 
awake on duty when working extended shifts. Therefore, the 
researchers concluded that the use of 12 hour shifts should be 
minimized and no more than 12 hours should be worked in a 24 
hour period (Scott, Rogers, Hwang, & Zhang, 2006).

While all errors are of concern, the relationship between hours 
worked and the incidence of error deserves attention. Rogers, 
Hwang and others (2004) studied the relationship of working 
hours of hospital staff nurses to error. During the 5,312 shifts 
worked by 393 nurses a total of 199 errors and 213 near errors 
occurred. Of the shifts studied 46.6% were scheduled to be the 
traditional length (8.5 hours accounting for the hand-over time), 
but in reality only 14.5% of the shifts were this length. 22.5% were 
scheduled for between 8.5 and 12.5 hours but only 46.8% were 
actually this length with rest being longer. While just 30.9% were 
scheduled to be longer than 12.5 hours, 38.7% ended up being 
longer than 12.5 hours. Most of these nurses were working more 
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than 40 hours per week. A striking finding was that the odds of 
making an error were three times as great when the shift was 
longer than 12.5 hours than when it was 8.5 hours or less. When 
work was 8.5 hours or less, 1.6% of shifts reported an error. When 
work was greater than 8.5 hours but less than 12.5 hours, 3.1% of 
shifts reported an error. When shifts were greater than 12.5 hours, 
5% of shifts reported an error. Working overtime was associated 
with increased error regardless of the length of scheduled shift. 
Although errors were not common, any error has the potential 
to be serious and some errors can be life-threatening. Therefore, 
the prevention of error must examine multiple antecedent causes.

The concern about the effect of work schedules on fatigue and 
errors is not confined to the United States. This issue confronts 
nurses in Australia as well. A study of Australian nurses (Dorrian, 
Lamond, et al., 2006) found that nurses struggled to remain awake 
during 36% of their shifts and they reported twenty errors, 13 near 
errors, and 22 observed errors during the study time.

Some nurses as well as their employers are reluctant to accept 
that long work hours may result in high levels of fatigue and may 
increase the rate at which nurses will make errors. They may be 
convinced that nurses will be aware of their own limitations and 
will make adjustments if needed. Evidence is needed to help all 
those involved acknowledge individual limitations and to sup-
port system-wide changes to work schedules and/or strategies to 
mitigate the effects of these extended work schedules.

effects on nurses of extended 
Work schedules

A variety of negative effects on the worker have been shown 
to result from extended work schedules and shift work. In the 
Australian study noted above the nurses on 23% of night shifts 
reported high levels of stress; on 40% of shifts reported physical 
exhaustion, and on 36% of shifts reported mental exhaustion 
(Dorrian, Lamond, et al., 2006). Other reports are of increased use 
of sick leave, stress in care giving roles, and work related illness 
and injury as described below.

Working life for nurses creates many stresses. One source of 
stress is the lack of regular breaks and the inability to eat meals 
at appropriate times. In a study of 393 nurses who kept log books 
for 28 days, nurses reported that during only half of their shifts 

were they able to take breaks or meals without having patient care 
responsibilities (Rogers, Hwang, & Scott, 2004).

One response of individuals, who experience stress from the work 
environment and its demands, is an increase in the use of sick 
leave. Canadian nurses reported that 12% of their absences were 
related to concerns about overtime at the end of a shift or fatigue 
from the length of shifts worked. The RNs had 7.4 sick days per 
year compared to 3.2 for other workers. The nurses working 12 
hour shifts were less satisfied with their jobs than were nurses 
working 8 hour shifts and had higher absentism rates. (Zboril-
Benson, 2002)

Work life balance appears as a topic for many articles and work-
shops designed to help people manage stress in their lives. For many 
nurses in the current workforce, part of managing this work-life 
balance is managing care giving roles both for children and for 
older family members. Scott, Hwang, and Rogers (2006) examined 
fatigue and stress among nurses who were care givers for an aging 
family member compared to those who cared for children under 
aged 18 and those with no care giving responsibilities. Fatigue and 
stress levels were significantly higher for those with care giving 
responsibilities but those caring for elders were more fatigued, 
sleep deprived, and likely to make errors at work. Because nurs-
ing remains a predominantly female occupation (94.2% women) 
nurses more commonly assume caregiver roles for elderly family 
members. With only 26.3% less than 40 years of age and 25.2% over 
the age of 54 (Bureau of Health Professions, 2006), the reality of 
these demands must be considered when identifying the effects 
of extended work hours on individual nurses.

A major concern for nurses is the incidence of on-the-job injury. 
Due to the physical nature of the work, back, elbow, shoulder, and 
neck strain are not uncommon. Needlestick injuries and spills of 
hazardous chemicals are also a safety concern. Evidence is ac-
cumulating that extended work schedules and overtime increase 
individual susceptibility to occupational injury.

Needlestick injuries are a particularly troublesome hazard for 
nurses because of the dangers of serious communicable disease 
such as HIV and hepatitis B and C as well as the danger of a 
localized infection at the needlestick site. In a study of earlier 
data (Clarke, Sloane, & Aiken, 2002) nurses who worked on units 
with low staffing and what was identified as poor organizational 
climate were twice as likely to suffer needlestick injuries or near 
misses for needlestick injuries. While not identified in the study, 
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nurses report that units with low staffing more frequently require 
overtime or call backs.

effects of Work schedules on 
recruitment and retention

At a time of nursing shortage, the effect of extended work schedules 
and fatigue on recruitment and retention warrants examination. 
In several surveys of registered nurses that examined the roots 
of the nursing shortage, many nurses reported being “burned out” 
or stressed (Aiken, et al., 2001; Buerhaus, et al., 2001). Workloads 
and work schedules contribute to this stress.

In 2005, 27% of nurses surveyed indicated that undesirable hours 
were one of the main reasons for the nursing shortage (Buerhaus, 
et al., 2005). While the researchers noted that this was an improve-
ment over a previous survey, it still represents a very large number 
of nurses. One contributing factor to the decrease in perception of 
work hours as a main reason for the shortage may have been the 
effect in several large states of limitations on mandatory overtime 
(although this is not verifiable).

The United Kingdom also faces a nursing shortage and is exploring 
ways to enhance the nursing workforce. Research focused on the 
retention of nurses older than 50 and revealed that there were 
both “push” factors (those that tended to push nurses out of the 
workforce) and “pull” factors (those that would cause them to 
remain). Among other issues, they noted that increased flexibility 
of hours and the availability of part time hour were key aspects of 
decision making in regard to remaining in the nursing workforce 
(Andrews, et al., 2004).

The American Public Health Association identified the loss of 
experienced public health nurses through retirement as a serious 
concern. Losing these experienced nurses loses the wisdom of 
expertise and is not simply a matter of numbers. In their efforts 
to combat this problem, they identified 12 best practices that 
would assist in retaining experienced nurses in the workplace 
and providing for transition to a new generation of nurses. Some 
of the major ones were flexible work options, caregiving and grief 
resources, mentoring programs, phased retirement, workplace 
redesign and ergonomic improvements (American Public Health 
Association, 2006).

strategies for 
Preventing error 
and Promoting 
Quality care
Patient safety can be promoted through multiple strategies. These 
include duty hour restrictions and fatigue countermeasures. Fa-
tigue countermeasures are actions that can be taken to prevent or 
treat on-the-job fatigue and thus prevent adverse consequences. 
Strategies in use to combat fatigue and prevent error in other 
occupations may have merit for use with health care workers.

individual Fatigue countermeasures
Individual nurses can develop strategies to counter fatigue. These 
include managing sleep, breaks, potential controlled rests, and the 
shifts and hours worked.

Sleep is critical for individual health and well being (Zeman, 2005). 
Individuals can manage personal sleep to ensure an adequate 
number of hours of sleep even when working nights or extended 
shifts. Much has been written about sleep hygiene as an overall 
strategy for promoting sleep. Sleep hygiene includes scheduling 
adequate time for sleep, setting up effective sleep routines, and 
enlisting the support of others in the household in maintaining 
an environment conducive to adequate sleep. When changing 
shifts, an individual needs to plan strategies for adapting personal 
circadian rhythms. The use of medications to support adequate 
sleep has potential adverse consequences. The individual nurse 
should consult with a personal health care provider before deciding 
to use either non-prescription or prescription sleep medications. 
(Smith, 2005)

Individuals benefit from taking assigned breaks and meal periods 
without responsibilities. Pressures from the workload may accu-
mulate and encourage nurses to work through break times. This 
is counterproductive to being alert and performing effectively. 
Breaks allow a person to recover from fatigue and return to work 
more refreshed.
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Controlled rests, such as have been used in the airline industry, 
are uncommon in health care settings. There appears to be limited 
understanding of the usefulness of controlled rest. One nurse in 
Great Britain noted that in her employment setting, sleeping during 
breaks was considered cause for disciplinary action. Even when 
not discouraged by an employer, co-workers may have negative 
attitudes about sleeping during breaks and thus create peer pres-
sure against such actions. Nurses can advocate for setting up the 
work environment to not only permit but encourage controlled 
rest periods. These periods can be structured to assure uninter-
rupted rest with a specific time limitation.

Working many shifts in a row makes the worker more prone to 
fatigue. In today’s health care world, some nurses work for more 
than one employer. This sets the stage for working excessive days 
in a row even when an individual employer does not make such an 
assignment. The individual nurse is the only one who can monitor 
this aspect of scheduling and make changes.

managing the Work 
environment of nurses

While the focus of this paper is fatigue and the work schedules of 
nurses, these issues can never be separated from all of the issues 
relating to the work environment of nurses. In 2004 the Institute 
of Medicine published it monograph “Keeping Patients Safe: 
Transforming the Work Environment of Nurses.” The report cited 
frequent failures to address management practices that relate to 
safety. These included loss of trust by nurses because of perception 
that efficiency was valued over patient safety and the decrease 
in nursing leadership as hospitals were re-structured. The report 
also noted unsafe workforce deployment such as increasing the 
numbers of patients for whom each nurse is responsible, decreasing 
the orientation of new graduate nurses, and providing workspace 
design that does not promote effective functioning. Included in 
the discussion of workforce deployment was concern over the 
increase in work hours, both the number of hours in a single shift 
and the total weekly hours for nurses.

The IOM report recommended that a constellation of actions be 
adopted that would transform the work environment and promote 
patient safety. One of the recommendations was the need to de-
velop transformational nursing leadership in all levels of health 
care organizations (from unit leaders to chief nursing officers) in 
order to restore trust and include nurses in decision making. The 

report also recommended that health care organizations educate 
their board members, and managers at every level about the link 
between management practices and safety. The management 
structure should balance efficiency and safety, demonstrate and 
promote trust of all workers, actively manage the process of change 
and establish every organization as a “learning organization.” It is 
essential that all health care organizations join in this movement.

Some organizations, notably those that have or are seeking mag-
net status, have embraced these recommendations and are in the 
process of moving forward for a more effective work environment 
for nurses and a safer environment for patients. Magnet status 
is “an award given by the American Nurses Credentialing Center, 
an affiliate of the American Nurses Association, to hospitals that 
meet criteria designed to measure the strength and quality of their 
nursing” (Ferket, et al., 2007 p. 15). The 2008 Model for magnet 
status (ANCC, 2008) uses five model components: transforma-
tional leadership; new knowledge, innovation and improvement; 
structural empowerment; exemplary professional practice; and 
empirical quality results. Within each component “forces of 
magnetism” are itemized. These represent the attributes that 
contribute to an excellent nursing work environment and attract, 
maintain, and retain a quality nursing workforce. These attributes 
include items that relate to the IOM recommendations such as the 
management style, personnel policies and programs, autonomy, 
professional development, and interdisciplinary relationships.

governmental regulation
Because labor standards are enacted and enforced at the state 
level in the United States, work hour regulation becomes a com-
plex issue to address with governmental regulation. Additionally, 
governmental regulation of work hours has been resisted by many 
in the U.S. The concern is that governmental regulations will fail 
to take into consideration the varied settings and patient needs in 
health care and the problems associated with the nursing short-
age. Some regulatory impact has occurred in those states in which 
mandatory overtime has been proscribed. While this legislation 
protects nurses if they refuse to work overtime, many continue to 
work voluntary overtime for a variety of reasons. These include 
the pressure of wanting to meet patient needs and assist other 
staff as well as the financial benefit of working at a higher rate of 
pay. California has also instituted mandatory staffing ratios that 
differ for different settings. Lower patient/nurse ratios decrease 
work load and make it possible for nurses to complete their work 
without the need for overtime. The concern remains as to whether 
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health care organizations will be able to hire enough nurses to 
meet requirements for mandatory ratios.

Europe has long had more closely regulated work hours than the 
United States and other non-European countries. The European 
Union created a directive regarding work hours (European Union, 
Working Time Directive, 1993) that was designed to take into 
consideration the modern world economic setting in which many 
businesses operate around the clock, seven days a week. Some 
countries have used these standards as written while others have 
modified them. The main features of these standards have been 
incorporated into work hour standards in the United Kingdom 
(Harrington, 2001).

euroPean union Work hour directive oF 1993

•	 No more than 48 hours a week averaged over a 17 week period

•	 A minimum daily rest period of 11 consecutive hours

•	 A minimum weekly rest period of 24 or 48 consecutive hours 

averaged over 14 days

•	 A minimum of 20 minutes rest in any work period of more than 6 

hours

•	 A maximum of 8 hours night work every 24 hours averaged over a 

17 week period

•	 Free health assessments for night workers

•	 Paid annual leave of at least 4 weeks. (Harrington, 2001).

There are other countries in which regulation of work hours 
is more specific than in the United States. In Brazil there are 
specific governmental regulations regarding work hours. These 
include legally mandated breaks if the shift is six hours or less. If 
the work day is eight hours or more there must be one hour for a 
meal break. This hour is not included in the 8 hours so the person 
is at the work site for 9 hours. The longest work day allowed is 
12 hours with a one hour meal break within the 12 hours. In no 
instance is a work day longer than 12 hours permitted. There is a 
limitation of no more than 7 work days in a row. (All information 
on Brazilian work hours from Michel, 2008)

strategies used in other occupations
The Fatigue Counter Measure Program of the National Trans-
portation Safety Agency has led the airline industry in adopting 
measures that will combat fatigue among members of air crews. 
Among these measures are limiting time on duty, mandating op-
portunities for sleep, and using controlled rest periods.

All air crews have limitations on the amount of time they can be 
on duty. These regulations are written in detail and differentiate 
between situations where circadian rhythms are disrupted and 
those without this added factor. Controlled rest periods have be-
come part of the FAA regulations that specify the number of hours 
individuals may be in the air, the total hours of rest between flights, 
and the environment that must be available for rest. Controlled 
rest which involves individual crew members each having short 
opportunities to nap during a long flight is described carefully in 
terms of length of rest, setting for rest, and education. Individuals 
participating in controlled rest must be certified as having been 
trained in these provisions (FAA, 1995). Controlled rest periods 
are based on research data that showed that for air crew on long 
flights, rest periods of 40 minutes that resulted in average sleep 
of 26 minutes were found to produce increased alertness and 
performance. Air crew members studied were able to schedule 
these rest periods by trading off times (Mann, 1999).

Crew Resource Management (CRW) represents a strategy devel-
oped by NASA for airline crews that is now being piloted in health 
care agencies (Pizzi, et al., 2001). There is no one model of estab-
lishing crew resource management. The original program focused 
on interpersonal communication, leadership, and decision-making 
in the cockpit. These same concerns are reflected in health care 
settings. One of the expectations of the CRM approach is that 
using the resources of the entire team may overcome the effects 
of fatigue and decrease error. Teaching people specific strategies 
to improve communication and ways of working in teams has the 
potential to improve care especially for critical situations. Imple-
mentation of CRM is costly and while promising the outcome of 
decreased error cannot be guaranteed.

Five surgical sites were part of a large trial of using a CRM type 
“Human Factors Program” for training (Marshall & Manus, 2007). 
Included in the processes were briefings of the entire periopera-
tive team before beginning a procedure and debriefing at the end. 
While improvements in safety processes and communication were 
noted and at some sites there was whole hearted participation in 
the process, at other sites there were significant problems to be 
overcome. Some physicians saw the processes as infringing on 
their autonomy. The turnover of residents in one large medical 
center also posed a challenge.

In another study of the compliance with perioperative safety 
practices after CRM training, there was only 60% compliance 
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(France, et al., 2008). Although the study was limited to one setting, 
this low level of compliance was disappointing and underscored 
that there are many issues to be resolved before recommending 
this process.

The use of check lists for critical processes and procedures has 
been a consistent part of flight operations for many years. Check 
lists provide a mechanism for individuals to assure that all essential 
system assessments and tasks are completed without relying on 
the working memory of the individual and thus decrease human 
error (Hales & Provonost, 2006; Morrow & Shriver, 2007). The 
use of check lists creates a systematic approach that assures that 
every individual meets the same standards and may compensate 
for fatigue and age related decreases in performance.

In May, 2008, a review of 27 studies regarding shift work was 
published (Bambra, et al., 2008). The health problems cited in-
cluded fatigue, sleep disturbances, stress, and digestive problems. 
Work-life balance refers to the person’s ability to have fulfillment 
both inside and outside of the work setting. The conclusions of 
the authors were that while the data are limited there does ap-
pear to be adequate support for three strategies that can help shift 
workers increase health and work life balance. One of the useful 
strategies was the use of fast rather than slow rotations of shifts. 
A slow rotation was 6 or 7 shifts of nights in a row while a fast 
rotation included only 3 or 4 shifts of nights in a row. A second 
useful strategy was the use of forward rotations (nights to days, 
days to evenings, and evenings to nights) and avoiding backward 
rotation. The third strategy of use was the self scheduling of shifts 
that provided more control for the worker in relationship to life 
needs. These three strategies would have minimal costs and could 
be implemented by any organization seeking to alleviate problems 
experienced by shift workers.

strategies used in healthcare settings
Lockley, Barger, Ayas, et al. (2007) reviewed the evidence available 
and concluded that work schedules have a widespread effect on 
the ability of workers to sleep when off-duty and their perfor-
mance and safety while on duty. Their recommendation was that 
the United States establish and enforce safe work hour limits for 
health care providers. The work hour limitations established by the 
Accreditation Council of Graduate Medical Education represent 
one approach to setting authoritative standards for work hours 
for health care providers.

Certainly many individuals did not believe that this was a feasible 
strategy nor that it would change patient safety, but growing evi-
dence supports that this was a positive effort at increasing quality 
of care. Some studies have demonstrated that the restriction of 
duty hours for physicians in training has improved outcomes for 
patients in areas such as in prescribing recommended therapies, 
decreased prescribing errors, lengths of stay, and six-month mor-
tality (Volpp, et al., 2007; Bhavasar, et al., 2007; Horwitz, et al., 
2007). There are other studies that have not found this difference. 
Many factors are affecting the reduction of errors in health care 
as the entire system focuses on this important issue. Certainly 
many individuals did not believe that that work hour reduction 
was a feasible strategy nor that it would change patient safety, but 
growing evidence supports that this was a positive effort at increas-
ing quality of care. While the work hour situation of physicians 
in training is not directly comparable to the schedules of nurses, 
the process of setting standards that limit hours is a useful model.

Checklists to reduce error have had success in some areas of health 
care (Hales & Provonost, 2006). They are most commonly found 
in operating rooms and in critical care units. The use of checklists 
has not become widespread in health care, however, an organiza-
tion may find it useful to consider where checklists might enhance 
safety and help to avoid the consequences of fatigue.

The use of multiple strategies from the aviation industry in error 
prevention is receiving attention in many health care settings. Me-
morial Healthcare system in Broward County Florida has adopted 
the use of checklists, briefings, and debriefings for its operating 
rooms. Teamwork training is an important part of their develop-
ment of safer systems. When the processes are well established in 
the OR setting, the intent is to spread this approach throughout 
the institution. (Wood, 2008)
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Promoting 
health in health 
care Workers
Research on sleep and circadian rhythms has identified many 
strategies that can assist people to adapt to shift work and maintain 
adequate sleep. Some of the strategies rely on employer willing-
ness to address the concerns of shift workers and others remain 
the responsibility of the individual worker.

Developing a schedule for rotating forward (from days to evenings, 
from evenings to nights, or nights to days) when shifts must 
changed facilitates adaptation. This pattern appears to allow for 
more effective transition of biological rhythms and sleep patterns 
(Bonnefond, Tassi, et al., 2004). Likewise, a 24 hour period off 
work before changing to another shift facilitates effective transi-
tion. Employers should avoid scheduling education events at the 
end of the night shift because it impacts the biologic mechanisms 
the worker has established.

During the night, the ventilation, lighting, and temperature need 
to be adequate. While health care workers must work in dimmed 
halls and rooms to promote patient sleep, staff work areas should 
be lighted more brightly to support the body’s adaptation to night 
time waking.

An important part of adapting to shift work lies in establishing 
adequate and good quality sleep during the daytime. The National 
Sleep Foundation (2008) suggests many different actions that 
may assist in the challenge of attaining adequate sleep during 
the day. These include establishing a regular sleep schedule, the 
use of room darkening drapes or shades, ear plugs, shutting off 
telephones, and establishing a calming pre-sleep routine. Others 
in the household should be asked to support the sleep of the shift 
worker by avoiding noisy activities and sleep interruptions. One 
suggestion is that night workers wear dark glasses on the drive 
home to avoid exposure to bright light that might stimulate wake-
fulness. Carpooling promotes safety on the drive home.

Behavioral approaches to obtaining sufficient sleep are preferred 
over the use of medications or supplements. Some writers suggest 

that in individual cases a careful evaluation and use of over the 
counter or even prescription of sleep aids may be needed (National 
Sleep Foundation, n.d).

In a small study of nurses in a neonatal intensive care unit, fatigue 
related errors were identified (Dean & Short, 2006). The case 
studies led to the recommendations that nurses need to employ 
good sleep habits, shift rotations and excessive work hours should 
be minimized, and strategic naps should be employed.

recommendations 
for action
Preventing error and maximizing quality of care for patients 
requires that those in health care be open to a variety of strate-
gies for modifying work schedules and preventing fatigue that 
may require changes in long standing behaviors and preferences. 
Pointing fingers and directing “other people” to change will not 
achieve the goals desired. Maximum effectiveness will be achieved 
when each person or organization participates in the process and 
identifies their own responsibilities for change.

individual nurse actions
The ANA has taken the position that individual nurses have an 
ethical obligation to NOT work when fatigue and stress from ex-
tended hours might increase the potential for error (ANA, 2006a). 
Individual nurses must accept their own responsibility to avoid 
working while fatigued. The ANA has outlined the following six 
responsibilities of the individual registered nurse:

•	 Consider the impact that multiple jobs have on their level of 

fatigue and ability to practice safely.

•	 Continue to document unsafe staffing conditions.

•	 Encourage collaboration among nurses in recognizing fatigue in 

self and in one another.

•	 Use fatigue countermeasures appropriately.

•	 Recognize that they may have to confront a nursing colleague who 

is too fatigued to work.

•	 Collective action— – involving individual nurses, colleagues, 

professional associations and other stakeholders—-is necessary to 
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change the current work culture to one that recognizes the impact 

of fatigue on patient safety and accepts the registered nurse’s right 

and obligation to refuse an assignment if impaired by fatigue. 

(ANA, 2006a)

Additionally, the individual nurse has an obligation to:

•	 Engage in education regarding avoiding fatigue and the use of 

fatigue countermeasures.

•	 Develop the ability to recognize feelings of fatigue in self and use 

personal fatigue countermeasures appropriately.

•	 Collaborate with other nurses to help one another with 

identifying fatigue.

employer responsibilities
Health care organizations are ultimately responsible for the safety 
of the patients in their care; therefore, they have a responsibility 
to take action when there are practices demonstrated to increase 
error and decrease quality of care. The employer must take major 
responsibility for the safety of patients. Because nursing requires 
the performance of physical tasks, vigilant monitoring of patients 
who may be critically ill, decision-making that is critical to patient 
safety and positive outcomes, and attention to detail for such tasks 
as medication administration, employers have an obligation to 
address the issue of fatigue in order to promote quality of care. 
Most nurses are employees in health care organizations and many 
needed actions are outside of their power to change. The American 
Nurses Association position statement Assuring Patient Safety: 
The Employer’s Role in Promoting Healthy Nursing Work Hours 
for Registered Nurses in All Roles and Settings emphasizes that 
employers are responsible for providing “a work schedule that 
provides for adequate rest and recuperation between scheduled 
work” and compensation adequate enough that individuals do not 
feel “compelled to seek supplemental income through overtime, 
extra shifts, and other practices that contribute to worker fatigue” 
(ANA, 2006b).

Further, implementing changes to the work environment and 
instituting the use of fatigue countermeasures that include ap-
propriate schedules and supporting shift workers may assist in 
preventing the loss of experienced nurses to the profession which 
further exacerbates a serious nursing shortage.

Employer actions should include:

•	 Address the overall work environment for nurses as recommended 

by the Institute of Medicine report (2004).

•	 Identify situations and settings in their own organization that 

promote fatigue in nursing staff and create an unsafe environment 

for patients.

•	 Designate positions for an adequate number of registered nurses 

to provide quality care and assure that nurses are able to work an 

appropriate schedule including breaks and without overtime.

•	 Seek creative options to fill registered nurse positions including 

part time, partial shifts, and other strategies.

•	 Develop, in collaboration with workers, specific policies regarding 

length of work times that are based on the individual setting, 

patient and provider needs. In all circumstances these should 

avoid any nurse work time of more than 12.5 consecutive hours.

•	 Provide education for all care providers on the hazards and causes 

of fatigue, recognizing fatigue, and the obligation of individuals to 

assure that they are able to provide safe care.

•	 Establish guidelines and training for workers in the use of 

multiple fatigue countermeasures including controlled rest 

periods.

•	 Provide education for all shift workers regarding the hazards of 

shift work and the measures that can be taken to mitigate these 

hazards and promote healthy wake and sleep patterns.

•	 Institute policies regarding shift work that will promote health 

and enhance work life balance for workers.

nursing education Programs
Basic Nursing Education Programs can contribute to solving this 
problem by:

•	 Educating nursing students in regard to fatigue as a contributing 

factor in error and fatigue countermeasures.

•	 Structuring their own clinical assignments to assure that nursing 

students are not assigned to clinical work schedules that would 

promote fatigue and increase error.

research
Additional research regarding possible strategies for combating 
the adverse effects of fatigue in health care workers in needed.

•	 Research the use of creative staffing patterns to meet patient 

needs,

•	 Research the use of fatigue countermeasures in health care 

settings,

•	 Research the use of checklists for preventing error
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•	 Research the potential value of various approaches to crew 

resource management.

Policy implications
There are many difficulties in regulating work schedules for an oc-
cupation as large as nursing that is practiced in such varied settings. 
Regulations may be part of legal codes but may more easily and 
effectively be instituted by accrediting agencies. Regulatory pres-
sure is often essential to motivate change in entrenched practices.

The following regulations might be useful tools.

•	 A requirement that employers work together with employee 

groups to establish safe work hours based on the individual 

setting, patient and provider needs.

•	 A requirement that an institution have a program in place for 

instituting fatigue countermeasures that could prevent fatigue and 

errors.



19

references
Aiken, L., Clarke, S., Sloane, D., Sochalski, 
J., Reinhard, B., Clarke, H., et al. (2001). 
Nurses’ report on hospital care in five 
countries. Health Affairs. 20(3), 43-52.

American Nurses Association. (2001a). Position 
statement: Opposition to mandatory overtime. 
Retrieved March 15, 2008 from http://www.
nursingworld.org/MainMenuCategories/
HealthcareandPolicyIssues/ANAPositionStatements/
workplac/revmot214538.aspx.

American Nurses Association. (2001b). Analysis 
of the American Nurses Association staffing 
survey. Retrieved March 24, 2008 from http://
nursingworld.org/MainMenuCategories/
ThePracticeofProfessionalNursing/
workplace/Workforce/ShortageStaffing/
Staffing/SatffingSurvey.aspxr.

American Nurses Association. (2006a). Assuring 
patient safety: Registered nurses’ responsibility 
in all roles and setting to guard against working 
when fatigued. Retrieved March 19, 2008 
from http://www.safestaffingsaveslives.org/
WhatisSafeStaffing/MaketheCase/Fatigue.aspx

American Nurses Association. (2006b). 
Assuring patient safety: The employers’ role 
in promoting healthy nursing work hours 
for registered nurses in all roles and settings. 
Retrieved March 19, 2008 from http://www.
nursingworld.org/MainMenuCategories/
ThePracticeofProfessionalNursing/workplace/
Workforce/NurseFatigue/EmployersRole.aspx.

American Nurses Association. (2006c). Opposition 
to mandatory overtime. Retrieved March 15, 
2008 from http://www.centerforamericannurses.
org/positions/finalovertime.pdf.

American Nurses Credentialing Center 
(ANCC). (2008). Overview of ANCC 
Magnet Recognition Program: New model. 
Retrieved April 7, 2008 from http://www.
nursecredentialing.org/model/index.htm.

American Public Health Association. (2006). 
Wisdom at work: The importance of the older 
and experienced nurse in the workplace. 
Retrieved March 12, 2008 from http://www.rwjf.
org/pr/product.jsp?id=19551&topicid=1140

Andrews, J., Manthorpe, J., & Watson, R. 
(2005). Employment transitions for older 
nurses: A qualitative study. Journal of 
Advanced Nursing. 51 (3), 298-306.

Arnedt, J.T., Owens, J., Crouch, M., Stahl, J., 
& Carskadon, M.A. (2005). Neurobehavioral 
performance of residents after heavy night call 
vs after alcohol ingestion. JAMA. 294, 1025-1033. 
Retrieved March 28, 2008 from http://jama.
ama-assn.org/cgi/content/full/294/9/1025.

Ayas, N. T., Barger, L. K., Cade, B. E., Hashimoto, 
D. M., Rosner, B., Cronin, J.W., Speizer, F. E., 
Czeisler, C.A. (2006). Extended work duration 
and the risk of self-reported percutaneous 
injuries in Interns. JAMA. 296:1055-1062. 
Retrieved July 9, 2008 from http://jama.ama-
assn.org/cgi/content/abstract/296/9/1055.

Balas, M.C., Scott, L.D., & Roger, A.E. (2004). 
The prevalence and nature of errors and 
near errors reported by hospital staff nurses. 
Applied Nursing Research. 17(4), 224-230.

Bambra, C. L., Whitehead, M.M., Sowden, A.J., 
Akers, J.,& Petticrew, M.P. (2008). Shifting 
schedules: The health effects of reorganizing 
shift work. American Journal of Preventive 
Medicine. 34(5), 1-30. Retrieved April 15, 2008 
from http://www.ajpm-online.net/webfiles/
images/journals/amepre/AMEPRE_2153.pdf.

Barger, L.K., Ayas, N.T., Cade, B.E., Cronin, J. W., 
Rosner, B., Speizer , F. E., & Czeisler, C. A. (2006). 
Impact of extended-duration shifts on medical 
errors, adverse events, and attentional failures. 
PLoS Med. 3(12). Retrieved April 4, 2008 from 
dx.doi.org/10.1371/journal.pmed.0030487.

Bhavsar, J., Montgomery, D., Li, J., Kline-Rogers, 
E., Saab, F., Motivala, A., Froehlich, J., Parekh, 
V., DelValle, J., & Eagle, K.A. (2007). American 
Journal of Medicine. 120 (11), 968-974.

Bonnefond, A., Tassi, P., Roge, J., & Muzet, A. 
(2004). A critical review of techniques aiming 
at enhancing and sustaining worker’s alertness 
during the night shift. Industrial Health. 42, 1-14.

Buerhaus, P., Donelan, K., DesRoches, C., 
Lampkin, L., & Mallory, G. (2001). State of 
the oncology nursing workforce: Problems 
and implication for strengthening the future. 
Nursing Economic$. 19(5), 198-208.

Buerhaus, P.I., Donelan, K., Ulrich, B.T., Norman, 
L. & Dittus, R. (2005). Is the shortage of hospital 
registered nurses getting better or worse? 
Findings from two recent national surveys 
of RNs. Nursing Economic$. 23 (2), 61-71.

Bureau of Health Professions. (2006). The Registered 
Nurse Population: Findings from the 2004 National 
Sample Survey of Registered Nurses. Dept. of Health 
and Human Services. Retrieved March 23, 2008 from 
ftp://ftp.hrsa.gov/bhpr/workforce/0306rnss.pdf

Clarke, S.P., Sloane, D. M., & Aiken, L.H. (2002). 
Effects of hospital staffing and organizational 
climate on needlestick injuries to nurses. American 
Journal of Public Health. 92(7), 1115-1119.

Dembe, A.E., Erickson, J.B., Delbos, & Banks, S.M. 
(2005). The impact of overtime and long work 
hours on occupational injuries and illnesses: New 
evidence from the United States. Occupational 
and Environmental Medicine. 62, 588-597. 
Retrieved March 27, 2008 from oem.bmj.com.

Dorrian, J., Lamond, N., Van den Heuvel, 
C., Pincombe, J., Rogers, A.E., & Dawson, D. 
(2006). A pilot study of the safety implications 
of Australian nurses’ sleep and work hours. 
Chronobiology International. 23(6), 1149-1163.

Dwyer, T., Jamieson, L., Moxham, L., Austen, 
D., & Smith, K. (2007). Evaluation of the 12-
hour shift trial in a regional intensive care unit. 
Journal of Nursing Management. 15(7), 711-20.

Federal Aviation Administration (FAA). (1995). 2376. 
Controlled Rest On The Flight Deck. Retrieved 
March 24, 2008 from http://ciir.cs.umass.edu/
cgi-bin/ua/web_fetch_doc?dataset=ua&db=age
ndaOctober1995&doc_id=2379&query=and.

Ferket, K., Reidinger, G., & Turkel, 
M. (2007). Achieving magnet status. 
American Nurse Today. 2(3), 15-16.

France, D. J., Leming-Lee, S., Jackson, T., 
Feistritzer, N. R., & Higgins, M. S. (2008). 
An observational analysis of surgical team 
compliance with perioperative safety practices 
after crew resource management training. 
American Journal of Surgery. 195(4), 546-553.

Gander,P., Purnell, H., Garden, A., & Woodward, 
A. (2007). Work patterns and fatigue-related 
risk among junior doctors. Occupational & 
Environmental Medicine. 64 (11), 733-738.



20

Gold, D.R., Rogacz, S., Bock, N., Tosteson, T.D., 
Baum, T.M., Speizer, F.E., & Czeisler, C.A. (1992). 
Rotating shift work, sleep, and accidents related 
to sleepiness in hospital nurses. American 
Journal of Public Health. 82(7), 1011-1014.

Hale, B.M. & Provonost, P.J. (2006). The checklist: 
A tool for error management and performance 
improvement. Journal of Critical Care. 21(3), 231-235.

Harrington, J. (2001). Health effects of shift work 
and extended hours of work. Occupational and 
Environmental Medicine. 58(1), 68-72. Retrieved 
March 27, 2008 from http://oem.bmj.com/.

 Horwitz, L.I., Kosiborod, M., Zhenqiu, 
L, & Krumholz, H.M. (2007). Annals of 
Internal Medicine. 147(2), 97-105.

Hossain, J.L., Reinish, L.W., Heslegrave, R.J., Hall, 
G.W., Kayumov, L., Chung S.A., Pintu-Bhuiya, 
S.A., Javanovic, D., Huterer, N., Volkov, J., & 
Shapiro, C.M. (2004). Subjective and objective 
evaluation of sleep and performance in daytime 
versus nighttime sleep in extended-hours shift-
workers at an underground mine. Occupational 
and Environmental Medicine. 46(3), 212-226. 
Retrieved March 27, 2008 from oem.bmj.com.

Institute for Healthcare Improvement. 
(n.d.). Protecting 5 million lives from harm. 
Retrieved March 25, 2008 from http://www.
ihi.org/IHI/Programs/Campaign/ .

Institute of Medicine. (2004). Keeping patients 
safe: Transforming the work environment of 
nurses. Report to the committee on the work 
environment for nurses and patient safety. 
Washington, DC: National Academies Press. 
Retrieved March 20,, 2008 from http://www.
nap.edu/catalog.php?record_id=10851#toc.

Institute of Medicine. (2008). Optimizing 
Graduate Medical Trainee (Resident) Hours 
and Work Schedules to Improve Patient 
Safety. Retrieved May 28, 2008 from http://
www.iom.edu/CMS/3809/48553.aspx.

International Agency for Research on Cancer 
(IARC). (2007). Press Release # 180, 05 December, 
2007, Geneva: World Health Organization.

Joint Commission. (2003). Health care at the 
crossroads: Strategies for addressing the evolving 
nursing crisis. Chicago: Joint Commission. 
Retrieved March 23, 2008 from http://www.
jointcommission.org/NR/rdonlyres/5C138711-
ED76-4D6F-909F-B06E0309F36D/0/
health_care_at_the_crossroads.pdf.

Joint Commission. (September, 2005). 
Turning the tide on the nursing shortage: 
training, recruiting, and retaining registered 
nurses. Joint Commission Perspectives on 
Patient Safety. (5), 9. Retrieved March 24 from 
http://www.jcipatientsafety.org/15164/.

Joint Commission. (2007b). Patient Safety 
Goals for 2008. Retrieved October 17, 2007 
from http://www.jointcommission.org/
PatientSafety/NationalPatientSafetyGoals/.

Kahol, K., Leyba, M.J., Deka, M., Deka, V., Mayes, 
S., Smith, M., & Ferrara, J.J. (2008). Effect of 
fatigue on psychomotor and cognitive skills. 
American Journal of Surgery. 195(2), 195-204.

Kohn, L. T., Corrigan, J.M. & Donaldson, M. S. 
(Eds). Committee on Quality of Health Care in 
America, Institute of Medicine, (1999). To err 
is human: Building a safer health care system. 
Retrieved March 24, 2008 from http://www.
nap.edu/catalog.php?record_id=9728.

Lockley, S.W., Barger, L.K., Ayas, N.T., Rothschild, 
J.M., Czeisler, C.A., Landrigan, C.P., & Harvard 
Work Hours, Health and Safety Group. 
(2007). Effects of health care provider work 
hours and sleep deprivation on safety and 
performance. Joint Commission Journal of 
Quality & Patient Safety. 33,(11 Suppl), 7-18.

Mann, M.B. (1999). Testimony: National Aeronautics 
and Space Administration Hearing on Pilot 
Fatigue before the Aviation Sub Committee of 
the Committee on Transportation Infrastructure, 
United States House of Representatives. August 
3, 1999. Retrieved March 23, 2008 from http://
www.hq.nasa.gov/office/legaff/mann8-3.html.

Marshall, D.A. & Manus, D.A.. (2007). A team 
training program using human factors to enhance 
safety. AORN Journal. 86(6), 994-1011.

Medicine.net. (n.d.). Definition of fatigue. Retrieved 
March 22, 2008 from http://www.medterms.
com/script/main/art.asp?articlekey=9879.

Michel, J. (2008). Personal Communication dated 
4/17/08 from Jeanne Michel, RN, MSN 
Assistant Professor, Department of Nursing, 
University of São Paulo, 
São Paulo, Brazil.

Mitler, M.M., Miller, J.C., Lipsitz, J.J., et al. 
(1997). The sleep of long-haul truck drivers. 
New England Journal of Medicine. 337, 755-761. 
Abstract. <http://intapp.medscape.com/px/
medlineapp/getdoc?pmi=9287232&cid=med>

Morrow, D.G. & Shriver, A. (2007). External 
support for pilot communication: Implications 
for age-related design. International Journal 
of Cognitive Technology. 12(1), 21-30.

National Sleep Foundation (2007). 2007 Sleep in 
America Poll. Retrieved May 28, 2008 from http://
www.sleepfoundation.org/site/c.huIXKjM0IxF/
b.2574229/k.14DA/2007_Sleep_in_America_Poll.htm.

National Sleep Foundation. (2008). Strategies for 
shift workers. Retrieved March 28, 2008 from http://
www.sleepfoundation.org/site/c.huIXKjM0IxF/
b.2421189/k.DF93/Strategies_for_Shift_Workers.htm.

National Transportation Safety Board. (1995). 
Factors that affect fatigue in heavy truck accidents. 
Washington, DC: National Transportation 
Safety Board, NTSB No. SS-95/01.

Nelson, R. & Kennedy, M.S. (2008). The 
other side of mandatory overtime. American 
Journal of Nurisng. 108(4), 23-24.

Peterson, G.M., Wu, M.S., Bergin, J.K. (1999). 
Pharmacist’s attitudes towards dispensing errors: 
their causes and prevention. Journal of Clinical 
Pharmacy & Therapeutics. 24 (1): 57-71.

Pigeon, W.R., Sateia, M.J., & Ferguson, R.J. 
(2003). Distinguishing between excessive 
daytime sleepiness and fatigue: Toward 
improved detection and treatment. Journal 
of Psychosomatic Research. 54, 51-66.

Pizzi, L., Goldfarb, N.I., & Nash, D. B. (2001). Crew 
resource management and its applications in 
medicine. In Making health care safer: A critical 
analysis of patient safety practices. Agency for 
Healthcare Research and Quality. Retrieved March 
24, 2008 from http://www.ahrq.gov/clinic/ptsafety/.



21

Richardson, A., Turnock, C., Harris, L., Finley, 
A., & Carson, S. (2007). A study examining the 
impact of 12-hour shifts on critical care staff. 
Journal of Nursing Management. 15(8), 838-46.

Rogers, A.E., Hwang, W.T., & Scott, L.D. (2004). The 
effects of work breaks on staff nurse performance. 
Journal of Nursing Administration. 34(11), 512-519.

Rogers, A.E., Hwang, W-T., Scott, L. D., Aiken, 
L. H. & Dinges, D. F. (2004). The working 
hours of hospital staff nurses and patient 
safety. Health Affairs. 23(4), 202-212.

Saver, C. (2006a). Beyond expectations: 
part 1. Nursing Management. 37(10), 
36-42. Retrieved March 25, 2008, from 
CINAHL with Full Text database.

Saver, C. (2006b). Beyond expectations: part 2. 
Nursing Management. 37(11), 17-23. Retrieved March 
25,2008, from CINAHL with Full Text database.

Scott, L.D., Hwang, W.T., & Rogers, A.E. (2006). 
The impact of multiple care giving roles on fatigue 
stress and work performance among hospital nurses. 
Journal of Nursing Administration. 36(2), 86-95.

Scott, L.D., Rogers, A.E., Hwang, W-T, & Zhang, 
Y. (2006). Effects of critical care nurses’ work 
hours on vigilance and patient safety. American 
Journal of Critical Care. 15, 20-37CE.

Scott, L.D., Hwang, W.T., Rogers, A.E., Nysse, T., 
Dean, G.E., & Dinges, D.F. (2007). The relationship 
between nurse work schedules, sleep duration, 
and drowsy driving. Sleep. 30(12), 1801-7.

Shen, J., Botly, L.C.P., Chung, S.A., Gibbs, A. L., 
Sabanadzovic, S., & Shapiro, C.M. (2006). Fatigue 
and shift work. Journal of Sleep Research. 15(1), 1-5.

“Shift work affects the health and work 
performance of nurses and other health care 
workers”. Nursing Economic$. 23(4), 164.

Smith, L., Folkard, S., & Poole, C.J.M. 
(1994). Increased injuries on night shift. 
The Lancet. 344(8930), 1137-1140.

Smith, L. J. (2005). Medscape Neurology 
& Neurosurgery. 7(2). Retrieved May 27, 
2008 from http://www.medscape.com/
viewarticle/513572 </viewarticle/513572>.

Sorensen U.N. (1999). Driver fatigue and at 
risk groups: significance for health educators. 
Journal of Health Education. 30 (1): 20-23.

Trinkoff, A.M., Le, R., Geiger-Brown, J., Lipscomb, 
J., & Lang, G. (2006). Longitudinal relationship 
of work hours, mandatory overtime, and on-call 
to musculoskeletal problems in nurses. American 
Journal of Industrial Medicine. 49(11), 964-71.

Trinkoff, A.M., Le, R., Geiger-Brown, J., & 
Lipscomb, J. (2007). Work schedule, needle use, 
and needlestick injuries among registered nurses. 
Infection Control & Hospital Epidemiology. 28(2), 
156-64. Epub 2007 Jan 17. Retrieved April 20, 
2008 from http://www.journals.uchicago.edu/.

Trossman, S. (2008). A case for safe staffing. 
The American Nurse. March/April, 1, 8, 12.

Volpp, K.G., Rosen, A.K., Rosenbaum, P.R., 
Romano, P.S., Even-Shoshan, O., Wang, Y., Bellini, 
L, Behringer, T., & Silber, J.H. (2007). Mortality 
among hospitalized Medicare beneficiaries in 
the first 2 years following ACGME resident 
duty hour reform. JAMA. 298(9), 975-983.

Wood, D. A. (2008). Aerospace industry trains nurses. 
Nursing Spectrum. January 14, 2008. Retrieved 
March 25, 2008 from http://include.nurse.com/apps/
pbcs.dll/article?AID=/20080114/FL02/80113011.

Zboril-Benson, L.R. (2002). Why Nurses Are Calling 
In Sick: The Impact of Health-Care Restructuring. 
Canadian Journal of Nursing Research. 33(4), 89–107.

Zeman, A. & Reading, P. (2005). The science of sleep. 
Clinical Medicine. 5(2), 97-101. Retrieved March 28, 
2008 from http://docserver.ingentaconnect.com/.

Washington State Nurses Association
575 Andover Park West, Suite 101
Seattle, WA 98188


