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Abstract

Background: The female nurse exhibits a multitude of personal and environmental characteristics that renders
this population especially prone to fatigue. The consequences of fatigue in nurses are widespread and impactful
at the personal, organizational, and societal levels. These include high injury rates and burnout in the nurse and
poor patient and organizational outcomes.

Objective: This article discusses the implications of fatigue in female nurses, including the impacts of fatigue
across multiple entities (e.g., worker, patient, organization). It also reviews the current state of the research, includ-
ing recent work on nurse fatigue and work schedule characteristics, and key areas for future work that would help
empirically establish approaches to counter the detrimental and widespread effects of fatigue.

Method: A narrative literature review was conducted resulting from an analysis of the literature limited to peer-
reviewed studies.

Results: A confluence of factors combines to elevate the prevalence and risk of fatigue in the female nurse.
Numerous measures have established that performance-based fatigue results from nursing work schedules in
nurses. Data also demonstrate that fatigue accumulates across successive shifts. Recent evidence supports the
use of objective fatigue measures, including psychomotor reaction time and muscle function-related variables.
Current gaps in the literature are delineated in the text.

Conclusions: Strategic and well-designed research studies, as well as recent technological advances in fatigue
tracking tools have the potential to help workers, administrators, and organizations develop fatigue manage-
ment programs that could reduce the heavy burdens of fatigue on a multitude of health, safety, and economical
outcomes.
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The influences of fatigue and its symptoms are of epi-
demic proportions. The consequences associated with
fatigue apply indiscriminately to individuals of all
ages, and across all social, educational, ethnic, racial,
and economic demographics."”? Unsurprisingly, re-
ports have revealed that at least some degree of fatigue
is to be found in nearly all of the general or working
populations.3 ~ Since the symptoms of fatigue are pre-

sented along a continuum from negligible to severe® the
consequences can range from practically unobservable
to disastrous, depending on the individual circumstances.”

The core factors that appear to contribute to the
rampant impact of fatigue are (1) the high total preva-
lence of fatigue symptoms that are manifested in the
population at large (e.g., Bultmann et al.’ reported
that only 2% of a population of 12,095 identified as
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being completely free of fatigue) and (2) the relatively
high proportion (~40%-60%) of adults that exhibit
severe fatigue levels.*®° Although fatigue has been
the subject of many reports across a multitude of
domains—including physiology, psychology, sports
science, military, and so on—relatively little has been
reviewed with recent updates regarding physical fatigue
in the context of the female nursing worker, and up-
dates for future research directions would be warranted
and timely. Given that the female nurse exhibits some
unique vulnerabilities to fatigue and its consequences—
due to interactions among biological, occupational, and
environmental factors—further exploration into this
area is of interest for researchers and practitioners.
Thus, the aims of this review were to provide an
overview of the implications of fatigue focusing on is-
sues pertinent to the female nurse, a brief update on
the current state of the research with a particular
focus within the work schedule domain, and to provide
future directions for research that could shed more
light on areas less explored that remain poorly under-
stood. This review will be focused on hospital-based
nurses and aides, since this group accounts for a major-
ity (~60%) of working nurses and is characterized
by unconventional, demanding work schedules (i.e.,
where 12-hour and rotating shifts are typical).'®

Current State

Implications and impact of fatigue in health care
Fatigue is especially prevalent and consequential in the
health care labor sector. Nurse-related fatigue has been
defined as a “work-related condition that ranges from
acute to chronic in nature and can produce an over-
whelming sense of tiredness, decreased energy, and ex-
haustion resulting in impaired physical functioning,
cognitive functioning, or both™'® (pg. 488). Despite
the widespread and indiscriminating distribution, cer-
tain populations are at a particularly high risk for de-
veloping and maintaining high fatigue levels.
Research shows that populations that are especially
at-risk  for fatigue include females, 1112
nurses,”'>'>'* and those engaged in demanding work
schedules (e.g., long, consecutive shifts; shift work;
physically demanding workloads).'®">™'® In nursing,
these influential risk factors are widely prevalent and
substantial considering the fact that ~90% of nurses
are female, and demanding work schedules are a hall-
mark of the nursing profession. Indeed, fatigue occur-
rence may be twice as common in females than in
males,"'" which is likely a function of both biological
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influences and environment (e.g., demanding domestic
duties outside of work, second jobs, etc.)."”~*' For in-
stance, Alsharari** recently reported that female nurses
were at a greater risk for having psychosocial difficul-
ties compared to male nurses, and Sundin et al.*’
showed that having small children was associated
with burnout in nurses, which would most likely
have a stronger impact on female compared to male
nurses given their more often primary caretaker role
with young children. However, despite nursing being
a female dominated profession, little progress has
been made in mitigating fatigue that may result from
the domestic and workplace inequity exhibited by fe-
male nursing workers compared to their male counter-
parts. Thus, the manifestation of fatigue and its
negative consequences are exponentially increased
with the confluence of these known risk factors. More-
over, other precipitous factors include physical, psy-
chological, social, and emotional stresses, which,
when combined, form a highly volatile union of
fatigue-inducing factors.'** Many of these precipitat-
ing fatigue factors are prominent characteristics inher-
ent to a large proportion of female nurses.'>>**
Recently, considerable attention has been given to
the impact of health care provider (including both phy-
sician and nonphysician health care workers) fatigue
on patient outcomes. For example, the dangers of
health care provider lapses on patient-related conse-
quences are described by the findings of James®® who
reported that an estimated 400,000 deaths and 2 to 4
million nonlethal serious medical events per year are
due to health care provider errors. These statistics are
especially alarming considering that such errors are
largely preventable given that they have been em-
pirically linked, at least in part, to the workers’ fa-
tigue.'®**° Indeed, the fatigue-impaired health care
worker plays a significant contribution with regard to
negative patient outcomes,’* which includes poor qual-
ity of care®™”? and increased adverse events such as
medication errors due to reduced vigilance and atten-
tional lapses.”””*>* Fatigue is also detrimental to the
nurses themselves,’*> which helps explain why nurses
experience among the highest nonfatal workplace in-
jury rates of any major job sector.’®*” Further, previous
findings demonstrate that a lack of attention to the
human factor component (e.g., worker readiness for
duty) in those who perform patient care tasks directly
results in the cascade of poor employee/organizational
outcomes such as burnout, a range of caregiver
health and safety problems, high turnover rates,
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staff shortages, and the overall health of the organiza-
tion (e.g., profitability).’®>® Thus, the implications of
fatigue are pervasive and ubiquitous given that its in-
fluence is uniquely positioned to impact both the
workers” and patients’ health outcomes—which are
key metrics linked to the organization’s overall suc-
cess—because of fatigue’s influences on the nursing
worker who provides the care.

The consequential burdens associated with fatigue
are a function of the relationship between fatigue and
impaired human performance across multiple do-
mains."'® For instance, performing tasks while fatigued
results in impaired vigilance, neurobehavioral func-
tioning,16 postural balance,*® and neuromuscular func-
tion.*""*? Each of these impairments, either individually
or combined, can significantly contribute to fatigue-
related injuries or accidents.’®** Moreover, these
fatigue-related impairments may pose societal risks
outside of the work setting, such as increasing by as
much as twofold, the risk of a motor vehicle crash
when driving home following a long, fatiguing work
shift, especially after a night shift.**

The inextricable link between the nurse, patient, and
organization’®*>—combined with the health care sec-
tor being the largest and among the fastest growing
workforce sectors—compounds the impact of high fa-
tigue levels occurring in the nurse and transmits a com-
plex interaction of negative outcomes exponentially
across a multitude of individual, organizational, and
societal entities.

Research studies have confirmed that high fatigue
levels are found in nurses as reported from a variety
of subjective and objective fatigue assessment
tools,' 1221404146749 Thege findings have been demon-
strated in cross sectional/descriptive designs'**"*’
showing a high prevalence of fatigue in nurses. In
fact, Raftopoulos et al.*® found that 92% and 71% of
nurses reported experiencing fatigue sometimes and
often or very often, respectively. More recently, exper-
imental or longitudinal designs have been conducted
and have more directly confirmed that nursing work
is not just associated with fatigue, but is an actual
cause of fatigue,**~*>4048

Measurements

Interestingly, subjective and objective measures of fa-
tigue may not necessarily by correlated.*® It is impor-
tant to note that this lack of association (which has
been largely overlooked in the literature) suggests
that there may be differences between how one may
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feel or perceive fatigue and how one actually performs
(i.e., tasks) when influenced by fatigue. Much of the re-
search examining fatigue in nurses has conventionally
taken the form of subjective questionnaires,” and it
has only been more recently that objective measures
have been used more principally to investigate the ef-
fects of nursing work on fatigue. Our recent work,
along with a recent study by Ce et al.,”® has used a num-
ber of different objective, performance-based measures
to help not only identify, but also specifically quantify
fatigue resulting from nurses working 12-hour shifts.
Results from these studies revealed that 12-hour work
shifts induced significant declines in neurobehavio-
ral,*>*? balance,*® and muscle function*"*>>° perfor-
mance domains. Moreover, deleterious changes
induced from nursing work, particularly relating to
neurobehavioral function, are also supported by the
findings of other investigations.*>>' Thus, recent
work has successfully used objective measurement
tools to identify and quantify fatigue that was shown
to be induced from nursing work shifts.

Based on the most up-to-date evidence, it appears
that neurobehavioral, postural sway, muscle strength,
and explosive strength (of both the lower and upper
body) assessments are all objective measures that can
effectively be used to capture and quantify work-
induced fatigue in nurses. The neurobehavioral mea-
sure seems to be a particularly promising assessment
tool given that it is both highly sensitive to identify fa-
tigue in nurses,*>**** and may be well suited for the
profession (i.e., vigilance is the essence of nursing).”?
In this context, studies have assessed the neurobehavio-
ral domain by using the Psychomotor Vigilance Test
(PVT) as a means to assess vigilance-based reaction
time parameters in nurses. The PVT tool is appealing
because it is portable (computer-based), relatively
short in duration (<10 minutes) and thus offers the ad-
vantages of being able to be performed on the job (e.g.,
during breaks) and does not require technical equip-
ment or complicated and time-consuming analyses.

It is, however, unknown whether these aforemen-
tioned objective assessments (or the constructs they
represent) are strongly related, or whether they are
providing unique information. For example, it is pos-
sible that the neurobehavioral and muscle function
constructs are not representing the same fatigue-
originating mechanisms. If that is the case, there may
be additive value in using more than one type of fatigue
tool (including subjective instruments, where appropri-
ate) to increase the accuracy of tracking and predicting
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fatigue. Indeed, it is possible that a battery of tests may
give a more complete picture of the real fatigue pres-
ence and associated risks. However, while research
may benefit in gaining greater understanding of fatigue
and its mechanisms by examining a multiple instru-
ment fatigue model, such an approach would reduce
the practical utility of the tools. Thus, the most effective
practical fatigue monitoring model would be the one
that can identify or predict fatigue responses with the
most accuracy in the simplest way possible (by using
only one or two of the most sensitive, field-friendly
tests).

More research is needed to establish the objective
measures that may be the most complimentary in
terms of developing a practical multiple-instrument
model such that the instruments/constructs do not
share a high degree of commonality and thus provide
unique and additive information on fatigue without
wasting valuable time and resources. Although the
use of both subjective and objective tools may be effec-
tive for assessing a nurse’s fatigue, the objective assess-
ments more directly engage the actual performance
capacities of the worker, and thus, have an advantage
of connecting directly to task capabilities while also re-
moving the opportunity for subject-based bias from the
assessment. Objectivity is a desirable feature because
survey answers can be manipulated to make one look
less fatigued, such as in the event there were a perceived
benefit to showing lower fatigue and better readiness
for duty (e.g., more hours, shifts or overtime =higher
compensation, or perhaps could result in more days
off in a row). While the use of subjective fatigue assess-
ments can be helpful,’ it is herein recommended that
these traditional subjective assessments are supple-
mented with more objective measures of fatigue, in-
cluding the ones described here, to better inform
important determinations of nurses’ readiness for
duty regarding their fatigue and functional perfor-
mance status. Strategically incorporating these fatigue-
tracking instruments and measures offers promising
potential to help organizations and individuals better
manage both the occurrences of, and most importantly,
the consequences of fatigue in the health care setting.

Work schedules, recovery, and fatigue tracking

Certain work schedule characteristics are known to in-
crease the likelihood and impact of fatigue. For exam-
ple, fatigue and its negative effects on both nurse and
patient outcomes are more prominent in longer shifts
(>12 hours).!”?»373¢ Although it has rather well
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been established that longer (>12 hour) shifts may
lead to increased fatigue and its consequences, an
area that has been less studied is whether, and to
what extent, fatigue may accumulate across multiple,
successive shifts. Geiger-Brown et al.>' examined sleep-
iness, fatigue, and neurobehavioral performance pa-
rameters over the course of three consecutive day or
night shifts in hospital nurses. Although they reported
progressively increased sleepiness across the shifts, they
showed no changes in the mean reaction time as
assessed from the PVT. In contrast, a recent study
from our laboratory*> showed that neurobehavioral
functioning using the PVT instrument was significantly
reduced not only after working a single shift but also,
perhaps more importantly, was reduced significantly
further following the third consecutive shift compared
to the scores at the end of the first shift. This incremen-
tal decline in performance from the end of the first shift
to the end of the third shift indicated an accumulation
of fatigue across the three shifts. The reason for these
conflicting results is unknown, however, methodologi-
cal and/or nurse population differences may partially
explain the discrepancies. Clearly more work is needed
to elucidate the effects of accumulating work shifts on
different mental and physical performance parameters
and to better isolate the point in the successive shift
cycle that fatigue begins to accumulate with each suc-
cessive shift.

It would also be constructive to investigate how re-
covery characteristics, such as length of time between
shifts®” or lifestyle factors (sleep, diet, exercise) may im-
pact the accumulation of fatigue. However, the results
of the aforementioned two studies are important in
that they do empirically establish that fatigue (in differ-
ent forms) accumulates across successive work shifts
for a number of different subjective and objective mea-
sures.*>”" Such a finding is alarming because it raises
concerns for heightened risks for nurses working a
commonly implemented schedule of successive 12-
hour shifts in a short time period (known as com-
pressed schedules)—and shows that it is not just longer
shifts or rotating shifts that are the cause for concern
for inducing substantial fatigue, but that an increasing
number of shifts worked with low intershift recovery
time?"® is an important risk factor as well. Thus, it
is of critical importance to improve the understanding
on how each of the different work shift schedule factors
(i.e., length, succession, rotation, shift type, recovery)
specifically influence fatigue so that schedules can be
better manipulated to avoid scenarios where fatigue
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may become a serious concern for the health and safety
of both the nurses and patients. In particular, further
exploration is needed to more precisely determine
work dose-fatigue associations with regard to how
many shifts or cumulative work hours (dose) are re-
quired before fatigue begins to accumulate across a
multiple shift schedule. Further, it would be useful to
determine whether the accumulation trend behaves lin-
early or if it is more curvilinear (e.g., increases to a
point and then levels off without further accumulation)
to describe the time course profile and help predict the
point where the accumulation of fatigue may begin to
exceed tolerable levels.

Addressing fatigue symptom management is of
pressing importance for the reasons noted above. For-
tunately, the characteristics of fatigue offer a rather en-
couraging aspect in one regard, namely that it tends to
be a reasonably modifiable risk factor."* This suggests
that its presence, and, in particular, its consequences
may be largely preventable with the prudent applica-
tion of improved tracking tools and management
methods/interventions.” In addition to the aforemen-
tioned objective fatigue measures (PVT, muscle func-
tion) another promising tool for monitoring fatigue
in the field may be found in recent advances in wear-
able devices with fatigue tracking technologies.

Advances in wearable technologies have allowed
researchers to use wearable devices and proprietary
algorithms based on physiological-based data, such as
activity and sleep patterns, to accurately capture and
predict fatigue in other working populations (e.g., rail-
road, commercial aviation industries). Such a tool
would be desirable to be used in health care workers be-
cause it overcomes fatigue management barriers by
combining objective, biologically derived reliability with
field-friendly features. Wearable fatigue instruments
would have the potential to be easily implemented,
and thus help overcome barriers to widespread adop-
tion, because of its user-friendly, cost effective, and
practical characteristics. However, more research is
needed to examine the currently available wearable
technologies in their capacity to accurately and reliably
track fatigue specifically in nurses in the context of
their work/environment-specific domain.

The ability to modify fatigue as a risk factor in nurses
will require establishing scientifically valid, objective,
and field-friendly fatigue monitoring tools as a means
to (1) increase the sensitivity, accuracy, and scientific
basis for identifying and tracking fatigue in the field
(i.e., hospital) and (2) help garner widespread accep-
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tance and ultimately adoption of the best tools and
techniques so that they can be readily used by organi-
zations, administrators, and nurses in a collaborative
effort to better manage the problems associated with fa-
tigue that have become so routine and pervasive in the
health care enterprise.

Other Unresolved Issues for Future
Research Directions
One area in the work schedule domain where the re-
search is severely lacking involves investigating recov-
ery enhancing techniques that may offer the potential
to reduce fatigue’s negative impact, and, in particular,
enhance functional recovery (both in magnitude and
timeliness). In addition to the fact that fatigue is com-
mon following work shifts, it has also been reported
that recovery is poorly achieved in-between shifts,'*"*'
leading to a chronic level of fatigue that, in theory,
would never be sufficiently overcome in the long-term
as long as the fatigue and recovery imbalance cycle per-
sists. Some appealing approaches (other than caffeine),
which have been underexplored include the potential of
napping, sleep schedule adjustments, assistive devices,
task variation, exercise, and nutrition and ergogenic aids
to both help mitigate fatigue on the job as well as to
help restore function more rapidly by augmenting recov-
ery. For example, Chen et al.*' reported that nurses who
reported regular exercise exhibited lower acute fatigue
and better recovery outcomes versus those who did not
engage in regular exercise. Further, Henwood et al.*”’
reported that nurses who self-reported high outside of
work (leisure) physical activity levels had improved health
and well-being as well as lower sickness absence com-
pared to those who had low-level leisure physical activity.
Research is needed in nurses that implements exper-
imental designs to establish the nature of the benefits of
regular exercise in nurses and how this may impact fa-
tigue resistance and recovery outcomes. The most ef-
fective types of exercise programming for nurses who
are fatigue-prone also warrants investigation, such as
strength and/or endurance training, as well as the opti-
mal intensity, volume, and frequency of the training
components for maximizing fatigue resilience and
minimizing exercise-induced fatigue occurrence, and
that can elicit results with the least amount of time
commitment. Also, it is presently unknown regarding
the role that fitness-related attributes play in relation-
ship to fatigue and recovery outcomes in nurses, which
may include aspects such as obesity, muscle strength
and endurance, aerobic capacity levels, and so on.
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Ergogenic aids may be a potentially effective, but
currently underappreciated means to not only counter-
act the occurrence of fatigue but also to enhance recov-
ery processes. For instance, supplements such as
Rhodiola rosea®®> and Ashwagandha®*®> have been
shown to be beneficial for mitigating fatigue in various
fatigue-prone populations, but have not been applied to
nurses and their work-specific settings. Improved sleep
habits have also been recommended to be an important
means for reducing fatigue-related risks, which should
be implemented by making sleep a higher priority both
at the organizational and personal levels.'® Finally, a re-
cent review®® reported that there was moderate evi-
dence for physical fatigue interventions relating to
assistive devices and task variations (however, these
were noted in nonnurse working populations) while a
multitude of other interventions showed limited evi-
dence of efficacy. The authors®® concluded that there
was an overall lack of strong evidence for physical fa-
tigue interventions of virtually any kind. Thus, more
research of a high quality (randomized controlled tri-
als/longitudinal designs) is warranted in the more
promising intervention areas to determine the most ef-
fective, practical, and sustainable long-term treatment
approaches for fatigue and recovery in nurses.

As the literature is significantly overbalanced with
nurse fatigue data using females—a direct reflection
of the high proportion of females in the nurse popula-
tion being studied—a considerable gap exists regarding
fatigue and the male nurse. While females are clearly
highly prone to fatigue, studying fatigue in the male
nurse is also important to better understand their
unique needs. There is currently a paucity of data
that specifically examines the fatigue characteristics, re-
sponses, and consequences in male nurses across the
physical, psychosocial, work, and domestic domains.
While it is likely that there is a considerable “transfer”
of fatigue-related principles from what is known based
on the female fatigue literature (e.g., that fatigue im-
pairments increase risks for errors or health hazards
is likely not a sex-specific issue), there are sure to be
areas where male nurses diverge from females, such
as the precise manner in which fatigue may be mani-
fested across the physical, psychosocial, work, and
domestic domains and the unique interaction of sex-
based attributes across domains. Future work is needed
to provide more objective data regarding the specific
vulnerabilities that male nurses are prone to, so that
pointed interventions can be developed and imple-
mented that best address the male nurse needs.
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Also, better information is needed on the “profile”
attributes of the nurse who is at higher risk for fatigue.
For instance, physical factors (e.g., body composition,®”
health and/or fitness level, influence of specific diseases,
sleep®®), psychosocial (depression, anxiety, social sup-
port networks), and work-related (job autonomy,
work patterns/schedules,’® ergonomic®® factors) should
be examined to identify the type of individuals who
present as a “high risk,” so that they may be more
closely monitored or treated accordingly, such as
with a custom-tailored fatigue management program.
Finally, research is needed that examines the specific
factors that extend routine fatigue into the more severe
state known as “burnout.” Such work should consider,
for example, the inequity and severity of domestic and
workplace duties for those with small children and
heavy outside of the workplace responsibilities which
may include examining the impact of providing better
access to childcare resources for at risk working nurses.

Awareness, key barriers, and solutions

The many burdens associated with fatigue in nurses
have resulted in a push for increased awareness and ef-
fective management plans. Recently, many respected
professional organizations have put forward position
statements and guidelines to draw awareness to health
care worker fatigue and its consequences.”””> The
American Nurses Association’* has also clarified that
nurses have an “ethical responsibility and duty to
their patients to recognize their level of fatigue before
accepting patient assignments.” Collectively, these
timely position statements call for action to be taken
to “mitigate the risks of fatigue” by highlighting
individual and employer actions that could increase
awareness, address risks, and prevent adverse out-
comes.”"7%7? The effect has resulted in experts propos-
ing solutions that incorporate “fatigue management”
strategies.®*7>7"7> Any successful fatigue manage-
ment strategy must include as a foundation the accu-
rate recognition of fatigue so that fatigue can then be
mitigated by appropriate measures (e.g., more sleep,
work breaks, less consecutive shifts).”?! Moreover, a
successful fatigue management plan will require the
burden of its implementation to be a shared responsi-
bility between the employee and the employer across
a multitude of levels (i.e., nurse, nurse managers, and
administrators).'®”® All of these features combined
pose a formidable challenge in overcoming barriers to
effective fatigue management. In addition to identify-
ing high fatigue risk individuals, the capacity to predict
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when fatigue would likely elicit performance deficits is
another essential element for enhancing the effective-
ness of a fatigue management plan®> and a necessity
for an accurate countermeasure intervention to be
implemented at the most critical time points. These
fundamental requirements must be met to have the
ability to accurately implement, monitor, and personal-
ize evidence-based fatigue management interventions.

Conclusion

Fatigue is highly prevalent in female nurses due to
individual, environmental, and work-specific factors.
Fatigue in the nurse is uniquely positioned to have a
disproportionally high impact on a multitude of enti-
ties (personal, organizational, societal) leading to po-
tentially widespread catastrophic effects when fatigue
is in its most severe form in the nursing worker. The
extensive burden is due to the strong interaction
among the nurse, their patients, and their environment.
Demanding work shift characteristics are common-
place in hospital nurses and this review provided evi-
dence that experimentally links certain work schedule
factors to amplified fatigue. In addition to longer
work shifts, successive shifts worked over a compressed
schedule heightens the risk for accumulating fatigue,
but this has often been an underappreciated risk factor
in this working population. The nature of nursing work
and work schedules, unfortunately, offers the poten-
tial for a dangerous interaction among a multitude of
impactful risk factors. For instance, it is likely that
extra long shifts worked in a compressed work schedule
with rotating shifts would create an exponentially
harmful scenario for the consequences of fatigue to
be most substantial. Because of both the scale and the
many risk factors that characterize the profession,
more work is needed that unravels the personal-, envi-
ronmental-, and work-specific features that pose the
highest risk as well as the more precise time-course
of fatigue and recovery responses across and between
work shifts.

Further exploration into these areas may help iden-
tify the most damaging personal (fitness for duty, age,
etc.) and work/organizational (work schedules) factors
that could be ideal targets for interventions to manage
and ultimately minimize fatigue. Enhancing fitness lev-
els, napping, altering work shift features in favor of re-
covery, ergogenic aids, and restructuring job duties are
potential areas where improvements may be made to
better manage fatigue in the female nurse. Objective fa-
tigue measuring tools have been successfully used for
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tracking fatigue in the female nurse over the course
of their work shifts, and their use should become
more prominent in fatigue management programs
due to their scientific validity, reliability, and reduced
potential for subject-based bias. Technological ad-
vancements in wearable devices that use biological-
based information (activity, sleep) to track fatigue are
also a promising area for research and have especially
encouraging practical application potential.

It must be recognized across all health care stakeholder
levels—including legislators, employers/administrators,
managers, staff, and nursing workers—that a good por-
tion of the responsibility to mitigate employee fatigue
lies beyond that of the individual nurse (i.e., availability
of assistive personnel, shift length, scheduling, work
load, etc.) and unfortunately, these institutions have gen-
erally implemented little support to reduce the magni-
tude, prevalence, and consequences of fatigue in the
high risk nursing worker. Engendering institutional/
administrative support for potentially effective fa-
tigue management tools and interventions is critical
to widespread success, but administrators first need
an empirical framework to be able to justifiably in-
form their decisions and administrative practices.
This review provides a synthesis of recent literature
that has empirically identified potentially useful tech-
niques and tools that may help identify and track
fatigue, which is a critical step in the fatigue manage-
ment process.

Author Disclosure Statement
No competing financial interests exist.

Funding Information
No funding was received in support of this work.

References

1. Christley Y, Duffy T, Martin CR. A review of the definitional criteria for
chronic fatigue syndrome. J Eval Clin Pract 2012;18:25-31.

2. Yi TC, Moochhala S. Current opinion on salivary biomarkers as a mea-
surement for stress and fatigue. Open Biomark J 2013;6:9-14.

3. Bultmann U, Kant |, Kasl SV, Beurskens AJ, van den Brandt PA. Fatigue and
psychological distress in the working population: Psychometrics, preva-
lence, and correlates. J Psychosom Res 2002;52:445-452.

4. Loge JH, Ekeberg O, Kaasa S. Fatigue in the general Norwegian popula-
tion: Normative data and associations. J Psychosom Res 1998;45:53-65.

5. Jansen NW, Kant 1J, van den Brandt PA. Need for recovery in the working
population: Description and associations with fatigue and psychological
distress. Int J Behav Med 2002;9:322-340.

6. Ricci JA, Chee E, Lorandeau AL, Berger J. Fatigue in the U.S. workforce:
Prevalence and implications for lost productive work time. J Occup
Environ Med 2007;49:1-10.

7. Satterfield BC, Van Dongen HP. Occupational fatigue, underlying sleep
and circadian mechanisms, and approaches to fatigue risk managment.
Fatigue 2013;1:118-136.



Thompson, Women'’s Health Reports 2021, 2.1
http://online.liebertpub.com/doi/10.1089/whr.2020.0107

11.
12.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

. Huibers MJ, Bultmann U, Kasl SV, et al. Predicting the two-year course of

unexplained fatigue and the onset of long-term sickness absence in fa-
tigued employees: Results from the Maastricht Cohort Study. J Occup
Environ Med 2004;46:1041-1047.

. Winwood PC, Winefield AH, Dawson D, Lushington K. Development and

validation of a scale to measure work-related fatigue and recovery: The
Occupational Fatigue Exhaustion/Recovery Scale (OFER). J Occup Environ
Med 2005;47:594-606.

. Smith-Miller CA, Shaw-Kokot J, Curro B, Jones CB. An integrative review:

Fatigue among nurses in acute care settings. J Nurs Adm 2014;44:487-
494,

Sharpe M, Wilks D. Fatigue. BMJ 2002;325:480-483.

Barker LM, Nussbaum MA. Fatigue, performance and the work
environment: A survey of registered nurses. J Adv Nurs 2011;67:1370-
1382.

. Blouin AS, Smith-Miller CA, Harden J, Li Y. Caregiver fatigue: Implications

for patient and staff safety, part 1. J Nurs Adm 2016;46:329-335.

. Steege LM, Rainbow JG. Fatigue in hospital nurses—'Supernurse’ culture

is a barrier to addressing problems: A qualitative interview study. Int J
Nurs Stud 2017;67:20-28.

. Geiger-Brown J, Trinkoff A, Rogers VE. The impact of work schedules,

home, and work demands on self-reported sleep in registered nurses.
J Occup Environ Med 2011;53:303-307.

. Lothschuetz Montgomery K, Geiger-Brown J. Is it time to pull the plug on

12-hour shifts? Part 2. Barriers to change and executive leadership strat-
egies. J Nurs Adm 2010;40:147-149.

. Trinkoff AM, Johantgen M, Storr CL, Gurses AP, Liang Y, Han K. Nurses’

work schedule characteristics, nurse staffing, and patient mortality. Nurs
Res 2011;60:1-8.

. Caruso CC. Reducing risks to women linked to shift work, long work

hours, and related workplace sleep and fatigue issues. J Womens Health
(Larchmt) 2015;24:789-794.

. Winwood PC, Winefield AH, Lushington K. Work-related fatigue and re-

covery: The contribution of age, domestic responsibilities and shiftwork.
J Adv Nurs 2006;56:438-449.

Rotenberg L, Griep RH, Pessanha J, Gomes L, Portela LF, de Jesus Mendes
Fonseca M. Housework and recovery from work among nursing teams: A
gender perspective. New Solut 2010;20:497-510.

Chen J, Davis KG, Daraiseh NM, Pan W, Davis LS. Fatigue and recovery in
12-hour dayshift hospital nurses. J Nurs Manag 2014;22:593-603.
Alsharari AF. Psychosocial impact of night shift work among nurses in
Saudi Arabia. Am J Nurs Res 2019;7:238-247.

Sundin L, Hochwalder J, Bildt C, Lisspers J. The relationship between
different work-related sources of social support and burnout among
registered and assistant nurses in Sweden: A questionnaire survey. Int J
Nurs Stud 2007;44:758-769.

Han K, Trinkoff AM, Geiger-Brown J. Factors associated with work-related
fatigue and recovery in hospital nurses working 12-hour shifts. Workplace
Health Saf 2014;62:409-414.

Barker LM, Nussbaum MA. The effects of fatigue on performance in
simulated nursing work. Ergonomics 2011;54:815-829.

James JT. A new, evidence-based estimate of patient harms associated
with hospital care. J Patient Saf 2013;9:122-128.

Lockley SW, Barger LK, Ayas NT, et al. Effects of health care provider work
hours and sleep deprivation on safety and performance. Jt Comm J Qual
Patient Saf 2007;33(11 Suppl):7-18.

Smith-Miller CA, Harden J, Seaman CW, Li Y, Blouin AS. Caregiver fatigue:
implications for patient and staff safety, part 2. J Nurs Adm 2016;46:408—
416.

Hinshaw AS. Keeping Patients Safe: A collaboration among nurse ad-
ministrators and researchers. Nurs Adm Q 2006;30:309-320.

Swaen GM, Van Amelsvoort LG, Bultmann U, Kant IJ. Fatigue as a risk
factor for being injured in an occupational accident: Results from

the Maastricht Cohort Study. Occup Environ Med 2003;60 Suppl 1:
i88-i92.

Gander P, O’Keeffe K, Santos-Fernandez E, Huntington A, Walker L, Willis J.
Development and evaluation of a matrix for assessing fatigue-related risk,
derived from a national survey of nurses’ work patterns. Int J Nurs Stud
2020;112:103573.

Scott LD, Rogers AE, Hwang WT, Zhang Y. Effects of critical care nurses’
work hours on vigilance and patients’ safety. Am J Crit Care 2006;15:
30-37.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

60

. Barger LK, Ayas NT, Cade BE, et al. Impact of extended-duration shifts on

medical errors, adverse events, and attentional failures. PLoS Med 2006;3:
e487.

Olds DM, Clarke SP. The effect of work hours on adverse events and errors
in health care. J Safety Res 2010;41:153-162.

Folkard S, Tucker P. Shift work, safety and productivity. Occup Med 2003;
53:95-101.

Bureau of Labor Statistics. Nonfatal occupational injuries and illnesses
requiring days away from work, 2013. Available at: http://www.bls.gov/
news.release/archives/osh2_12162014.pdf Accessed August 18, 2020.
Hopcia K, Dennerlein JT, Hashimoto D, Orechia T, Sorensen G. Occupa-
tional injuries for consecutive and cumulative shifts among hospital
registered nurses and patient care associates: A case-control study.
Workplace Health Saf 2012;60:437-444.

Carayon P, Schoofs Hundt A, Karsh BT, et al. Work system design for patient
safety: The SEIPS model. Qual Saf Health Care 2006;15 Suppl 1:i50-i58.
Dall'Ora C, Ball J, Reinius M, Griffiths P. Burnout in nursing: A theoretical
review. Hum Resour Health 2020;18:41.

Thompson BJ, Stock MS, Banuelas VK, Akalonu CC. The impact of a rig-
orous multiple work shift schedule and day versus night shift work on
reaction time and balance performance in female nurses: A repeated
measures study. J Occup Environ Med 2016;58:737-743.

Thompson BJ, Stock MS, Banuelas VK. Effects of accumulating work shifts
on performance-based fatigue using multiple strength measurements in
day and night shift nurses and aides. Hum Factors 2017;59:346-356.
Thompson BJ. Does work-induced fatigue accumulate across three
compressed 12 hour shifts in hospital nurses and aides? PLoS One 2019;
14:0211715.

Folkard S, Lombardi DA. Modeling the impact of the components of long
work hours on injuries and “accidents”. Am J Ind Med 2006;49:953-963.
Barger LK, Cade BE, Ayas NT, et al. Extended work shifts and the risk of
motor vehicle crashes among interns. N Engl J Med 2005;352:125-134.
Kovner C. The impact of staffing and the organization of work on patient
outcomes and health care workers in health care organizations. Jt Comm
J Qual Improv 2001;27:458-468.

Johnston DW, Allan JL, Powell DJH, et al. Why does work cause fatigue? A
real-time investigation of fatigue, and determinants of fatigue in nurses
working 12-hour shifts. Ann Behav Med 2019;53:551-562.

Sagherian K, Unick GJ, Zhu S, Derickson D, Hinds PS, Geiger-Brown J. Acute
fatigue predicts sickness absence in the workplace: A 1-year retrospective
cohort study in paediatric nurses. J Adv Nurs 2017;73:2933-2941.

Wilson M, Permito R, English A, Albritton S, Coogle C, Van Dongen HPA.
Performance and sleepiness in nurses working 12-h day shifts or night
shifts in a community hospital. Accid Anal Prev 2019;126:43-46.
Raftopoulos V, Charalambous A, Talias M. The factors associated with the
burnout syndrome and fatigue in Cypriot nurses: A census report. BMC
Public Health 2012;12:457.

Ce E, Doria C, Roveda E, et al. Reduced neuromuscular performance in
night shift orthopedic nurses: New insights from a combined electro-
myographic and force signals approach. Front Physiol 2020;11:693.
Geiger-Brown J, Rogers VE, Trinkoff AM, Kane RL, Bausell RB, Scharf SM.
Sleep, sleepiness, fatigue, and performance of 12-hour-shift nurses.
Chronobiol Int 2012;29:211-219.

Surani S, Hesselbacher S, Guntupalli B, Surani S, Subramanian S. Sleep
quality and vigilance differ among inpatient nurses based on the unit
setting and shift worked. J Patient Saf 2015;11:215-220.

Rogers AE, Hwang WT, Scott LD, Aiken LH, Dinges DF. The working hours
of hospital staff nurses and patient safety. Health Aff 2004;23:202-212.
Institute of Medicine. Keeping patients safe: Transforming the work
environment of nurses. Washington, DC: National Academies Press, 2004.
Trinkoff AM, Le R, Geiger-Brown J, Lipscomb J. Work schedule, needle use,
and needlestick injuries among registered nurses. Infect Control Hosp
Epidemiol 2007;28:156-164.

Trinkoff AM, Le R, Geiger-Brown J, Lipscomb J, Lang G. Longitudinal re-
lationship of work hours, mandatory overtime, and on-call to musculo-
skeletal problems in nurses. Am J Ind Med 2006;49:964-971.

Haluza D, Schmidt VM, Blasche G. Time course of recovery after two
successive night shifts: A diary study among Austrian nurses. J Nurs
Manag 2019;27:190-196.

Fletcher L, Buffington B, Overcash J. Chronic and acute fatigue

and intershift recovery in undergraduate nursing students working 12 or
6-hour faculty-supervised clinical shifts. Nurs Forum 2020;55:491-496.


http://www.bls.gov/news.release/archives/osh2_12162014.pdf
http://www.bls.gov/news.release/archives/osh2_12162014.pdf

Thompson; Women'’s Health Reports 2021, 2.1
http://online.liebertpub.com/doi/10.1089/whr.2020.0107

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Xie A, Carayon P. A systematic review of human factors and ergonomics
(HFE)-based healthcare system redesign for quality of care and patient
safety. Ergonomics 2015;58:33-49.

Henwood T, Tuckett A, Turner C. What makes a healthier nurse, workplace
or leisure physical activity? Informed by the Australian and New Zealand
e-Cohort Study. J Clin Nurs 2012;21:1746-1754.

Olsson EM, von Scheele B, Panossian AG. A randomised, double-blind,
placebo-controlled, parallel-group study of the standardised extract shr-5
of the roots of Rhodiola rosea in the treatment of subjects with stress-
related fatigue. Planta Med 2009;75:105-112.

Shevtsov VA, Zholus BI, Shervarly VI, et al. A randomized trial of two dif-
ferent doses of a SHR-5 Rhodiola rosea extract versus placebo and control
of capacity for mental work. Phytomedicine 2003;10:95-105.
Lekomtseva Y, Zhukova I, Wacker A. Rhodiola rosea in subjects with
prolonged or chronic fatigue symptoms: Results of an open-label clinical
trial. Complement Med Res 2017;24:46-52.

Biswal BM, Sulaiman SA, Ismail HC, Zakaria H, Musa KI. Effect of Withania
somnifera (Ashwagandha) on the development of chemotherapy-
induced fatigue and quality of life in breast cancer patients. Integr Cancer
Ther 2013;12:312-322.

Cooley K, Szczurko O, Perri D, et al. Naturopathic care for anxiety:

A randomized controlled trial ISRCTN78958974. PLoS One 2009;4:
€6628.

Lu L, Megahed FM, Cavuoto LA. Interventions to mitigate fatigue
induced by physical work: A systematic review of research quality

and levels of evidence for intervention efficacy. Hum Factors 2021;63:
151-191.

Mehta RK, Cavuoto LA. Relationship between BMI and fatigability is task
dependent. Hum Factors 2017;59:722-733.

Gander P, O’Keeffe K, Santos-Fernandez E, Huntington A, Walker L, Willis J.
Fatigue and nurses’ work patterns: An online questionnaire survey. Int J
Nurs Stud 2019;98:67-74.

American Nurses Association. Position statement: Addressing nurse
fatigue to promote safety and health: Joint responsibilities of registered
nurses and employers to reduce risks. 2014. Available at: http://
nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-
Work-Environment/Work-Environment/NurseFatigue/Addressing-
Nurse-Fatigue-ANA-Position-Statement.pdf Accessed September 3,
2020.

70.

71.

72.

73.

74.

75.

76.

Joint commission. Sentinel Event Alert Issue 48: Health care worker
fatigue and patient safety. Available at: https://www.jointcommission
.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-
newsletters/sentinel-event-alert-issue48-health-care-worker-fatigue-and-
patient-safety/ Accessed September 3, 2020.

Samra HA, Smith BA. The effect of staff nurses’ shift length and fatigue
on patient safety and nurses’ health: From the National Association of
Neonatal Nurses. Advances in Neonatal Care: Official journal of the
National Association of Neonatal Nurses 2015;15:311.

Ellis JR. Quality of care nurses’ work schedules, and fatigue: A white paper.
Seattle, WA: Washington State Nurses Association, 2008.

Patterson PD, Higgins JS, Van Dongen HPA, et al. Evidence-based
guidelines for fatigue risk management in emergency medical services.
Prehosp Emerg Care 2018;22(sup1):89-101.

American Nurses Association. Assuring patient safety: the employer’s
role in promoting health nursing work hours for registered nurses in

all roles and settings. 2006. Available at: http://www.nursingworld.org/
MainMenuCategories/EthicsStandards/Ethics-PositionStatements/
AssuringPatientSafety.aspx Accessed September 3, 2020.

Scott LD, Hofmeister N, Rogness N, Rogers AE. Implementing a fatigue
countermeasures program for nurses: A focus group analysis. J Nurs Adm
2010;40:233-240.

Scott LD, Hofmeister N, Rogness N, Rogers AE. An interventional ap-
proach for patient and nurse safety: A fatigue countermeasures feasibility
study. Nurs Res 2010;59:250-258.

r

\.

Cite this article as: Thompson BJ (2021) Fatigue and the female
nurse: A narrative review of the current state of research and future
directions, Women'’s Health Report 2:1, 53-61, DOI: 10.1089/
whr.2020.0107.

Abbreviation Used
PVT = Psychomotor Vigilance Test

Publish in Women’s Health Reports

Women’s Health

= Immediate, unrestricted online access
Reports = Rigorous peer review

“———| =Compliance with open access mandates
= Authors retain copyright

= Highly indexed

= Targeted email marketing

il “ M

g o it o e

liebertpub.com/whr


http://nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Work-Environment/Work-Environment/NurseFatigue/Addressing-Nurse-Fatigue-ANA-Position-Statement.pdf
http://nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Work-Environment/Work-Environment/NurseFatigue/Addressing-Nurse-Fatigue-ANA-Position-Statement.pdf
http://nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Work-Environment/Work-Environment/NurseFatigue/Addressing-Nurse-Fatigue-ANA-Position-Statement.pdf
http://nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Work-Environment/Work-Environment/NurseFatigue/Addressing-Nurse-Fatigue-ANA-Position-Statement.pdf
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-issue48-health-care-worker-fatigue-and-patient-safety/
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-issue48-health-care-worker-fatigue-and-patient-safety/
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-issue48-health-care-worker-fatigue-and-patient-safety/
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-issue48-health-care-worker-fatigue-and-patient-safety/
http://www.nursingworld.org/MainMenuCategories/EthicsStandards/Ethics-PositionStatements/AssuringPatientSafety.aspx
http://www.nursingworld.org/MainMenuCategories/EthicsStandards/Ethics-PositionStatements/AssuringPatientSafety.aspx
http://www.nursingworld.org/MainMenuCategories/EthicsStandards/Ethics-PositionStatements/AssuringPatientSafety.aspx
http://www.liebertpub.com/whr#utm_campaign=whr&utm_medium=article&utm_source=advert

