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Abstract

Background: Training and education may benefit nurses whose nonstandard work hours put them at risk of poor sleep,
fatigue, and ensuing adverse health and safety outcomes. The National Institute for Occupational Safety and Health (NIOSH)
published “Training for Nurses on Shift Work and Long Work Hours” in 2015 as a free online resource which remains
one of the few trainings available on this topic. However, the extent to which nurses have completed the program and the
characteristics of current learners have not been examined.

Objective: We aimed to describe the potential reach of the NIOSH Training for Nurses between May 2015 through
December 2020.

Methods: Data were obtained on learners who received continuing education credits upon completion of the NIOSH
Training for Nurses. We applied a widely used implementation and evaluation framework, RE-AIM (Reach, Effectiveness,
Adoption, Implementation, Maintenance), to describe the potential reach of the nurses’ training and provide descriptive
statistics of learners.

Results: From 2015 to 2020, 7899 learners from different occupations received continuing education credits for completing
the training. Approximately 60% of learners were nurses and 30% were students. Among nurses, most were Registered
Nurses (93%), with few Licensed Practical Nurses (6%) and Advanced Practice Nurses (2%). In 2020, the number of learners
who were nurses represented only 0.09% of all licensed US nurses.

Conclusion: A renewed dissemination plan may help extend training reach to the larger population of licensed US nurses.
The NIOSH training remains a seminal, freely available, online resource for nurses, filling a critical gap in training to manage
work-related fatigue.
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The nursing profession often requires exposure to nonstan-
dard schedules involving long and irregular work hours (eg,
overnight shifts, early start times), which increase the risk for
adverse health and safety outcomes.!”> Additionally, these
work hours often affect nurses’ ability to obtain adequate
sleep.®’ Recent studies and meta-analyses have reported that
due to shift work and long work hours, nurses commonly
experience poor sleep quality and less than the recommended
minimum of 7hours of sleep per 24 hours.®!* Nurses who
experience sleep impairment may exhibit symptoms of cog-
nitive decrements and/or fatigue that can be compounded by
high levels of physical and/or mental exertion,!'!* poten-
tially furthering risks for safety critical events such as patient
errors and work injuries.!*!> Despite the increased risks,
there are few opportunities during nursing education or

employment where nurses are offered the training or support
needed to mitigate risks associated with irregular work hours,
poor sleep, and fatigue.'®
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One method to increase nurses’ awareness and knowledge
about working nonstandard hours is to offer training and
education on the risks and consequences of irregular work
hours, such as sleep impairment, and provide information on
effective mitigation strategies. Training for workers with
nonstandard schedules has been found to improve sleep out-
comes, reduce acute fatigue, and decrease stress and burn-
out.!” While such training is federally mandated in some
industries with high public safety risks, such as aviation,'
training is not required in the high-stakes field of healthcare,
despite the potential harm to patients and healthcare workers.
In addition, a recent scoping review reported a limited num-
ber of programs are available to nurses on how to support
their health and safety while engaging in nonstandard work
schedules.!®

To address this knowledge gap, the Centers for Disease
Control and Prevention (CDC) and National Institute for
Occupational Safety and Health (NIOSH) published
“Training for Nurses on Shift Work and Long Work Hours”
in 2015." The goal of this free, publicly available online
training is to “educate nurses and their managers about the
health and safety risks associated with shift work, long work
hours, and related workplace fatigue issues and to relay strat-
egies in the workplace and in the nurse’s personal life to
reduce these risks.”!*®a D This comprehensive, evidence-
based training was developed by experts in the fields of nurs-
ing, occupational safety and health, sleep, and fatigue. Prior
to publication, it was tested with several nurse focus groups
and revised accordingly.' The training is presented in 2
parts, which can be completed independently, and takes
approximately 3.5hours to finish. Part 1 includes informa-
tion about how shift work and long work hours contribute to
sleep loss, poor quality sleep, cognitive impairment, fatigue,
and other health and safety risks. Part 2 contains personal
and workplace strategies for nurses and managers to enhance
sleep and reduce risks associated with nonstandard work
schedules. Short quizzes are included throughout to reinforce
learning objectives. Upon completion, learners can obtain
continuing education (CE) certificates from the CDC for
either one or both parts of the training.

Since its publication, the training has been shared nation-
ally and internationally through multiple channels and part-
nering organizations. Some groups and organizations
promoting the training included the Agency for Healthcare
Research and Quality, the American Nurses Association, the
Harvard School of Public Health, the Occupational Safety
and Health Administration, nursing unions, and members of
the NIOSH Healthcare and Social Assistance Sector Council
(C. Caruso, personal communication, September 28, 2024).
These organizations recommended the training in several of
their articles and on their websites.??! The training was also
promoted in English and Spanish within scientific articles
published in nursing, sleep medicine, and women’s health
journals,?*?7 during conference presentations, and via CDC/
NIOSH science blogs and social media platforms.?-3

NIOSH continues to promote the training annually on social
media platforms during National Nurses Week in May?® and
at the beginning and end of Daylight Savings Time.?**! CDC
Training and Continuing Education Online also periodically
highlights the training on their website. However, there is
limited information about the potential reach of these dis-
semination efforts and learners who have taken this training.
Identifying attributes of learners (eg, profession and nurse
licensure) may help identify nursing populations who may
be exposed to and benefit from the training but are not
accessing the content.

Purpose

The purpose of this study is to describe the potential reach of
the NIOSH Training for Nurses on Shift Work and Long
Work Hours between May 2015 through December 2020 and
to describe the characteristics of current learners. Determining
training reach may help identify areas to improve awareness
about, and uptake of, this and future workplace sleep and
fatigue programs.

Study Framework

This study was guided by the RE-AIM (Reach, Effectiveness,
Adoption, Implementation, Maintenance) Framework,
developed in 1999 to assist public health researchers and
practitioners in identifying, assessing, and reporting key
implementation outcomes.’?> RE-AIM is a multilevel frame-
work that considers individual-level program outcomes
(reach, effectiveness, and maintenance) as well as setting-
and staff-level outcomes (adoption, implementation, and
maintenance) leading to program impact. RE-AIM asks:
Who is the program reaching (Reach)? How effective is the
program (Effectiveness)? What is the setting and who are the
providers adopting the program and delivering it (Adoption)?
How was the program implemented (Implementation)? Can
it be maintained and if so, how (Maintenance)?**** RE-AIM
can be used across all phases of a program including in plan-
ning, delivery, and evaluation and can be assessed collec-
tively or individually. The RE-AIM framework has been
applied by researchers and public health practitioners to a
variety of contexts, populations and health and safety issues
across diverse clinical and community settings.** However,
the literature suggests not only modest uptake but also sig-
nificant potential, of RE-AIM to enhance the quality, effi-
ciency, and impact of occupational safety and health practices
and programs.*

In the current study, we assess the reach dimension of the
RE-AIM framework to better understand the characteristics
of learners who completed the NIOSH Training for Nurses.
Reach is defined as the absolute number, proportion, and rep-
resentativeness of eligible individuals (eg, workers, students,
patients) who receive an intervention, and their representa-
tiveness compared to the total population who could receive
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it (often compared to those who are invited to participate but
decline).?*** Describing program reach can inform where
additional dissemination strategies may be needed to enhance
the awareness about and uptake of the training.

Ethics

This activity was reviewed by CDC, deemed not research,
and was conducted consistent with applicable federal law
and CDC policy.’

Methods

Data

Data were provided by CDC of all CE credit recipients of the
Training for Nurses on Shift Work and Long Work Hours
from 2015 through 2020. As part of receiving CE credits,
learners were required to provide information about their
highest level of educational attainment, region of residency,
and occupational characteristics (Supplemental File).
Occupational characteristics were ascertained with open-
ended questions and multiple-choice options. Characteristics
included profession and work setting (eg, hospital, clinic,
long term care facility). Nurse licensure and detailed profes-
sions (eg, Nurse Anesthetist, Midwife, Clinical Nurse,
Educator) were also included. To reduce the risk for subject
identification, we followed minimum reporting guidelines
from the National Center for Health Statistics and did not
report any categories with 30 or fewer responses.*

Study Definitions: Learner Characteristics

We first described characteristics for all learners and fol-
lowed with a more detailed analysis of nurse learners.
Among all learners, we reported geographical location,
educational level, and profession. Geographical region was
determined using residency information. Learners living in
the United States were grouped into Northeast, Midwest,
South, or West regions following definitions from the
United States Census Bureau.’” Learners living outside the
United States were categorized as International. Educational
level was self-reported from 12 categories ranging from
postsecondary to less than high school. We combined these
into 4 categories (High school or less, Some college [includ-
ing Associate and technical degrees], Baccalaureate degree,
and Post-Baccalaureate graduate degree), to align with the
educational levels required in the nursing workforce.*® For
profession, CDC provides learners with 38 options from
which to choose (Supplemental File). After consulting with
nursing researchers and occupational health experts, we
combined these into 9 categories. Decisions on combining
professional categories were based on similar job tasks and
required skill levels. For example, all professions (eg, K-12

educators, secondary education faculty) who spend a major-
ity of their time teaching were categorized as “educators.”

Among nurse respondents, we further described licen-
sure and work setting. Licensure was self-reported as
“Advanced Practice Nurse” (APRN), “Licensed Practical
or Vocational Nurse” (LPN/LVN) and “Registered Nurse”
(RN). While all include the title of “nurse,” APRNs, LPN/
LVNs, and RNs require different education requirements
and state licensing that allows them to provide distinct lev-
els of care. Scope of practice broadens with each type of
nursing, with LPN/LVNs giving basic patient care, RNs
providing more complex care, assessments, and coordina-
tion of care, and APRNs assessing, diagnosing, and pre-
scribing medications to patients.>> We consulted with
nursing experts to combine self-reported “Work setting”
responses from 15 to 8 categories (ie, Behavioral/Mental
Health Facility, Educational Institution, Government
Institution, Home Healthcare/Hospice/Long-Term Care,
Hospital, Other Healthcare-related, Other Work Setting,
Outpatient Care Center) aligning with category groupings
from the 2020 National Nursing Workforce Survey.*® More
information on what type of worksites were included in
each group can be found in the Supplemental File.

Analyses

We examined training usage from 2015 to 2020, for both Parts
1 and 2 separately, as CE credits were issued independently for
completion of each part. The data did not allow for linkage of
CE credits to determine which learners completed both parts.
We report descriptive statistics (frequencies, percentages) for
year, geographical region, education level, profession, licen-
sure, and work setting for nurse learners. Inferential statistics
were not required, as the data collected represents the com-
plete population of learners, and not a representative sample.
To assess the potential reach of the training among nurses, we
compared the population of licensed nurses who received CE
certificates with the eligible population of licensed US nurses
reported in the National Council of State Boards of Nursing
2020 Nursing Workforce Data Reports.*

Data were analyzed using SPSS Statistics version 29 (IBM
Corp., Armonk, NY, USA). Results were reported following
the RE-AIM Reach quantitative reporting recommendations.*

Results

Between 2015 and 2020, a total of 7899 individuals com-
pleted and obtained a CE certificate for Part 1 (Shift Work
Health and Safety Risks; Figure 1). For Part 2 (Personal and
Workplace Mitigation Strategies), a total of 7747 individuals
received CE certificates upon completion of the training
(Figure 1). This small difference in CEs issued for both parts
of the training (n=152) possibly suggests most learners com-
pleted the entire course.



Hittle et al.

935

2500 Part 1: Risks of Shift Work and
Long Work Hours
v 2000 M Part 2: Mitigation Strategies
]
c
©
Q 1500
—
o
2
€ 1000
S
=4
500
0
Year
Number of
Continuing
Education Credits 2015 2016 2017 2018 2019 2020
Issued
Part 1: Risks of
Shift Work and 981 2101 1516 1157 922 1222
Long Work Hours
Part 2: Mitigation 873 1959 1465 1116 1030 1304
Strategies
Total 1854 4060 2981 2273 1952 2526

Figure |I. Number of learners receiving CE training for completing the NIOSH Training for Nurses on Shift Work and Long Work
Hours, by training part and year (Part | N=7899, Part 2 N=7747). The NIOSH Training for Nurses on Shift Work and Long Work Hours
is offered in 2 parts. Learners have an option to complete one or both parts of the training. CE credits are issued independently for
completion of Parts | and 2. Part | contains information about how shift work and long work hours contribute to fatigue and other
health and safety risks. Part 2 includes strategies nurses and their managers can employ to reduce the risks for adverse outcomes when

working irregular work hours.

Abbreviations: CE: continuing education; NIOSH: National Institute for Occupational Safety and Health.

Our analyses of the trend in training usage show a peak
usage in 2016, followed by a decreasing trend until 2019
(Figure 1). However, in 2020, there was a slight increase in
CE credits issued for both parts of the training. When exam-
ining usage of Parts 1 and 2 separately, it appears that
between 2015 and 2018, there were slightly more CE credits
issued for Part 1 (ie, risks) compared to Part 2 (ie, mitigation
strategies). In 2019, this trend shifted, with more Part 2 (ie,
strategies) CE credits issued than Part 1 (ie, risks).

Due to the small difference (n=152) between the number
of CEs issued for completion of Parts 1 and 2, we hypothe-
size that most learners may have completed both parts of the
training. Therefore, for the remainder of this analysis, we
report only on the number of learners who received credit for
Part 1 (N=7899).

Most US learners reported living in the Midwest region
(n=2943, 37.3%), followed by the South (n=2097, 26.5%),
Northeast (n=1392, 17.6%), and Western regions (n= 1224,
15.5%) (Figure 2). International learners made up the small-
est portion at 3% (n=239). Across education levels, a major-
ity of learners reported completing a Baccalaureate degree
(n=4402, 56.2%) or some college (including Associate
degrees and technical degrees) (n=2439, 31.1%) (Table 1).

While most learners were nurses (n=4769, 61.4%), the
second largest group of learners comprised students (n=2197,
28.3%) (Table 1). However, not all student respondents pro-
vided details of the type of education they were taking, so it is
unclear how many might be nursing students. Other health
professionals included were emergency responders (n=70,
0.9%), occupational health and safety personnel (n=108,
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Figure 2. Number of learners completing Part | of continuing education training by geographical location, 2015 to 2020 (N =7899).*
The NIOSH Training for Nurses on Shift Work and Long Work Hours Part | includes information on health and safety risks associated with

shift work and long work hours.
Abbreviation: NIOSH: National Institute for Occupational Safety and Health.
®No response provided by 4 learners.

Table |. Characteristics of All Learners Issued Continuing
Education Certificates for Part | Training by Education and
Profession, 2015 to 2020 (N=7899).

Learner characteristics Learners (n, %)

Education Level® (n=7831)

High school or less 210 (2.7)
Completed some college® 2439 (31.1)
Completed Baccalaureate degree 4402 (56.2)
Post Baccalaureate graduate degree 780 (10.0)
Profession® (n=7769)
Administrative Support Staff 57 (0.7)
Administrator/Director/Manager 154 (2.0)
Educator 92 (1.2)
Emergency Responder 70 (0.9)
Nursing Professional 4769 (61.4)
Occupational Health and Safety Personnel 108 (1.4)
Other Healthcare Professionals 148 (1.9)
Other Professional 174 (2.2)
Student 2197 (28.3)

The NIOSH Training for Nurses on Shift Work and Long Work Hours Part |
includes information on health and safety risks associated with shift work.
Abbreviation: NIOSH: National Institute for Occupational Safety and
Health.

*No response provided by 68 learners.

®Includes respondents with Associate degrees and technical degrees.

‘No response provided by 130 learners.

1.4%), and other healthcare professionals (n=148, 1.9%) such
as physicians and certified nursing assistants. Nonhealthcare
groups included administrative support staff (n=57, 0.7%),
administrator/director/managers (n=154, 2.0%), educators
(n=92, 1.2%), and other professionals (n=174, 2.2%).

Nursing-Specific Reach and Characteristics

Among nursing professionals (Table 2), RNs made up the
majority of learners (n=4431, 92.9%), followed by LPN/
LVNs (n=244, 5.5%) and APRNs (n=94, 2.0%). We esti-
mated the reach of the NIOSH “Training for Nurses” in
2020 among US nurses who were eligible and potentially
exposed to the training was 0.09%. The basis for this esti-
mate is on a total of 5142844 nurses licensed the United
States in 2020, per the National Council of State Boards of
Nursing.*® Nurse learners reported working in a variety of
settings (Table 2). The largest percentage of nurses reported
working in hospital settings (n=3146, 66%), followed by
healthcare/hospice/long-term care work settings (n=387,
8.1%) and outpatient care centers (n=350, 7.3%). Other
worksites identified by nurse learners included other (non-
healthcare-related) work settings, other healthcare-related
settings, behavioral/mental health facilities, and govern-
ment institutions.



Hittle et al.

937

Table 2. Characteristics of Nurses Issued Continuing Education
Certificates for Part | Training by Licensure and Work Setting,
2015 to 2020 (n=4769).

Nursing Characteristics Learners (n, %)

Nursing Licensure

Advanced Practice Nurse 94 (2.0)
Licensed Practical/Vocational Nurse 244 (5.1)
Registered Nurse 4431 (92.9)
Nurse Work Settings
Behavioral/Mental Health Facilities 151 (3.2)
Educational Institutions 298 (6.2)
Federal/State/Local Government Institutions 129 (2.7)
Home Healthcare/Hospice/Long-Term Care 387 (8.1)
Hospitals 3146 (66.0)
Other Healthcare-related Settings 153 (3.2)
Other Work Settings 155 (3.3)
Outpatient Care Centers 350 (7.3)

The NIOSH Training for Nurses on Shift Work and Long Work Hours Part |
includes information on health and safety risks associated with shift work.
Abbreviation: NIOSH: National Institute for Occupational Safety and
Health.

Discussion

This study aimed to describe the population of learners who
obtained CEs between 2015 and 2020 for completion of the
NIOSH “Training for Nurses in Shift Work and Long Work
Hours,” one of the only freely accessible educational offerings
on shift work and fatigue tailored for the nursing workforce.'®!°
Characterizing the user population can assist in establishing the
potential reach of the training among eligible learners.

When examining the trend in usage, almost 7900 indi-
viduals registered and completed this CE offering during the
first 5 years of publication, 60% of whom identified as nurs-
ing professionals. We observed a peak in training completion
in 2016, which may reflect the results of dissemination
efforts following publication of the training through key
organizational partners (eg, American Nurses Association,
nursing unions). After a gradual decline of learners following
2016, we also observed a rise occurring after 2019. This
increase may be indicative of the changing work environ-
ments and additional promotion through scientific publica-
tions, such as articles in journals for nursing leaders and
publications celebrating National Nurses Week on the
NIOSH website.?*?® A renewed NIOSH dissemination plan
also preceded a required CE reaccreditation in 2019 (C.
Caruso, A. Hornbeck, personal communication, March 13,
2024). Future research may help identify dissemination strat-
egies and channels for promoting training uptake.

The results of this study indicate the greatest proportion
of learners reside in the Midwest. This may be due to the
almost 1.2 million RNs licensed in the region (as of 2020),
representing the second largest prevalence of licensees
across the 4 regions examined.’®*! Although the Southern
region has the highest prevalence of RNs compared to the

other 3 regions, we did not find this to be the highest propor-
tion of learners for the NIOSH nurses training. The reasons
are unclear and may warrant further investigation. The
Northeast and West had lower proportions of US learners
compared to the Southern and Midwest regions. This is
unexpected given that these regions include California and
New York, the 2 states with the largest population of nurses
in the United States.’® Identifying regions and specific states
with low potential reach among eligible training participants
may highlight areas where additional outreach and dissemi-
nation activities with state boards of nursing and/or profes-
sional nursing organizations may be warranted. Provision of
these trainings may help promote health and safety among
nurses and improve worker retention, which is needed given
recent predictions of RN and LPN/LVN shortages in the
United States.*?* Understaffing has been associated with
increased workloads, extended work hours, and worker
fatigue, with further effects on high workforce turnover.*#

The majority of learners of the NIOSH “Training for
Nurses in Shift Work and Long Work Hours” reported com-
pleting a Baccalaureate degree, or some college, which
includes Associate or technical degrees. These results align
with the requirements for individuals to have a technical or
college degree in order to apply for a nursing license.*® In
addition, studies have also shown that workers with a higher
educational background are more likely to participate in vol-
untary wellness programs.?” As such, this provides an indica-
tion of the reading comprehension level that would be
suitable for future training programs aimed at nurses.

While the majority of learners were nurses (60%), a large
part of the remainder (~30%) were students. Student learners
were not required to provide details about their current
school program or major. However, it is plausible that most
were nursing students because the training is designed for
nurses, and nursing school practicums often require irregular
work hours. Recent updates to the Core Competencies for
Professional Nursing Education include teaching students
about the work environment as a quality and safety compe-
tency.*® To meet these competencies, nursing student curri-
cula could include CE training on sleep and fatigue, such as
the NIOSH training discussed in this study. This may help to
promote health and workplace safety culture, as poor sleep
among nursing students is associated with mental health dis-
tress and sleepiness, with further effects on reduced confi-
dence with patient care and ability to engage in safe work
practices.**>° Additionally, poor sleep and fatigue may
extend beyond graduation, as Varner et al’! found that new
nurses experienced disrupted sleep during their first year of
their careers, indicating the transition into professional set-
tings may be a challenge. This is concerning as sleep distur-
bances have been associated with higher turnover rates
among novice nurses.’? Tailored communication and educa-
tion efforts to support sleep health may improve workforce
retention, offer cost savings related to reduced turnover, and
provide broader gains, such as improved patient outcomes.>
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Examples for further dissemination efforts among nursing
students may include sharing the training directly via student
nurse associations. Other strategies could involve outreach to
schools of nursing through conferences, publications, and
national nursing education associations, where education
standards are established.

We found the majority of learners of the NIOSH Training
were RNs. Excluding those who also hold APRN licenses,
RNs make up 78% of nurses licensed in the United States.*
However, a small proportion of learners reported being
APRNSs or LPN/LVNs, suggesting that additional efforts for
dissemination among these groups of nurses may be benefi-
cial. APRNs and LPN/LVNs are employed in hospital set-
tings and long-term care facilities where they are also
subject to shiftwork, unpredictable shifts, and on-call work,
possibly resulting in extended work hours.*®>* Driven by the
concern about worker fatigue, the American Association of
Nurse Anesthetists and the American College of Nurse-
Midwives published position statements on the importance
of provider sleep to patient safety with guidance on how
APRNs and APRN students can mitigate the risks associ-
ated with fatigue.3>¢

Perhaps the most surprising finding is that less than 1% of
the US nursing population has obtained CEs for the NIOSH
“Training for Nurses on Shift Work and Long Work Hours,”
despite widespread dissemination efforts including NIOSH
social media posts, promotion among professional nursing
organizations, such as the American Nurses Association and
nurse unions, and a policy brief published in Nursing Outlook,
a journal for nurse leaders.?* Authors of a recent systematic
review on nurse fatigue noted significant relationships between
high levels of nurse fatigue and poor mental health outcomes,
lower perceptions of on-the-job performance, higher rates of
sick absences, and nurse turnover,”’ of which total costs in the
United States have been estimated as high as $8.5million
annually.>® This indicates more work may be needed to inform
nurses about the risk of nonstandard schedules and effective
mitigation strategies, the benefits of which may be impactful
for the entire healthcare system.

However, the low potential reach of the training may not
reflect the true number of learners, as not all nurses who have
completed the training may have requested CE credits,
despite incentives to meet nursing licensing requirements.
Further efforts are needed to understand the barriers to
learner uptake and where alternative dissemination methods
may be needed, including among groups harder to engage in
workplace health promotion programs, such as night shift
nurses.’® Additionally, better methods for monitoring and
measuring dissemination efforts would offer a more accurate
measure of success.

Futher investigation could assess if the training is meeting
the learning needs of the current nursing population. Nurses
have competing demands at work and home, limiting their
time for sleep and motivation.’ As a result, they may not have

time or desire to take a long training. Recent evidence sug-
gests that nurses desire asynchronous online learning to
allow completion of learning at times convenient for them.>
Additionally, some may seek out other methods to obtain
CEs, such as attending an accredited conference where a
large number of nursing CEs are offered. However, recent
research on microlearning, a learning method that delivers
concise (usually 5-10minutes) and focused content, in an
asynchronous, flexible, and on-demand manner, suggests
digital learning tools can successfully reach today’s busy
adult learners.®*®! This is supported by a recent scoping
review proposing that nurse sleep and fatigue education
delivered through multiple methods (eg, in-person, mobile
phone applications) may benefit a larger audience.'®
Additionally, nurses and other healthcare professionals pre-
fer obtaining information through short podcasts (less than
30 minutes long) allowing them to multitask and review con-
tent as often as needed to reinforce knowledge.®*% Finally,
expanding the training to build knowledge and behavioral
skills to improve sleep hygiene and fatigue mitigation skills
may also be warranted.'®

Limitations

Although this study has been helpful in identifying where
gaps in assessing the potential reach of the NIOSH “Training
for Nurses in Shift Work and Long Work Hours” exist, there
are limitations to acknowledge. Primarily, results may be
biased by who chose to obtain CE credits. The training is
freely accessible online and CE credit completion is not
required to view the content, so some users may not have
been captured in the data. While this is a limitation, poten-
tially biasing results, most nurses need CE credits for state
licensure renewal, suggesting a high proportion of nurses
took advantage of this offering. Second, due to data limita-
tions, we were unable to match whether learners completed
both Part 1 and Part 2 of the training and the corresponding
completion dates. Additionally, individuals are able to repeat
training and obtain the same CE credits in subsequent years.
Therefore, data over the 5-year span may include individuals
who have repeated the content, potentially inflating our
results. If this is the case, it would further underscore the
limited reach of the training, emphasizing the need to con-
sider a broader dissemination plan. Another limitation
includes not being able to calculate the true denominator of
the reach measure due to the difficulty of estimating how
many individuals in the population of interest were aware of
the training but declined to engage, and how these people
differ from those who did take the training. While reach is
typically measured quantitatively, the “who, what, why, and
how” of reach may be better explored through qualitative
inquiry.®* Finally, this study used previously collected data,
thus limiting the scope of research questions that could be
addressed about the training reach.
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Conclusion

Training aimed at reducing fatigue among nurses and other
workers is an integral component of a shared-responsibility
approach to managing occupational fatigue.® While this
study has found the potential reach of the NIOSH “Training
on Shift Work and Long Work Hours” across different nurs-
ing licensure types, US geographical regions, and multiple
work settings, large gaps in potential reach exist across the
existing population of US nurses. Future qualitative research
is needed to complement the findings of this quantitative
analysis to explore barriers to training uptake among the
nursing population. Nevertheless, this study provides valu-
able insights on the training usage and characteristics of
learners and serves as a baseline measure for future sleep and
fatigue education programs. Additional efforts may be
needed to improve dissemination and uptake. This is impor-
tant because the provision of this free, on-demand training,
which offers CE credits to maintain professional licensure,
addresses a critical need when there is limited scientifically
based sleep and fatigue education for nurses. As such, it con-
tinues to serve as an important resource to enhance organiza-
tional efforts to mitigate fatigue risks and support a shared
approach to occupational health and safety.

Acknowledgments

The authors would like to thank the following individuals for their
help with this publication. Mike Barker, PhD, from the National
Institute for Occupational Safety and Health (NIOSH) who offered
additional advice on statistical analysis. Lynda Robson, PhD from
the Institute of Work and Health, for critically reviewing prior man-
uscript drafts. Adam Hornbeck, MSN, APRN at NIOSH who pro-
vided additional details on the training dissemination, as well as
reviewing prior manuscript drafts. Finally, we would like to thank
all those who have taken the NIOSH Training for Nurses on
Shiftwork and Long Work Hours.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
work was supported by internal CDC/NIOSH funding. Dr. Hittle is
currently supported by the National Institute for Occupational
Safety and Health, Grant # KO1OH012549.

Disclaimer

The findings and conclusions in this report are those of the authors
and do not necessarily represent the official position of the National
Institute for Occupational Safety and Health, Centers for Disease
Control and Prevention. The findings and conclusions in this report
are those of the authors and do not necessarily represent the official
position of the Office of the Provincial Health Officer, Ministry of
Health, Government of British Columbia. This work was prepared

while Dr. Imelda Wong was employed at the National Institute for
Occupational Safety and Health, Centers for Disease Control and
Prevention.

Ethical Considerations

This activity was reviewed by CDC, deemed not research, and was
conducted consistent with applicable federal law and CDC policy.
(See eg, 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. §241(d); 5
U.S.C. §552a; 44 U.S.C. §3501 et seq.)

ORCID iD

Beverly M. Hittle https://orcid.org/0000-0001-6327-3901

Supplemental Material

Supplemental material for this article is available online.

References

1. Imes CC, Barthel NJ, Chasens ER, et al. Shift work organi-
zation on nurse injuries: A scoping review. /nt J Nurs Stud.
2023;138:104395. doi:10.1016/j.ijnurstu.2022.104395

2. International Agency for Research on Cancer. Night Shift Work.
WHO Press; 2020. JARC Monographs on the Identification of
Carcinogenic Hazards to Humans Vol 124.

3. LiJ, Pega F, Ujita Y, et al. The effect of exposure to long
working hours on ischaemic heart disease: a system-
atic review and meta-analysis from the WHO/ILO Joint
Estimates of the Work-related Burden of Disease and Injury.
Environ Int. 2020;142:105739. doi:https://doi.org/10.1016/].
envint.2020.105739

4. Torquati L, Mielke GI, Brown WIJ, Burton NW, Kolbe-
Alexander TL. Shift work and poor mental health: a meta-
analysis of longitudinal studies. Am J Public Health.
2019;109(11):e13-e20. doi:10.2105/ajph.2019.305278

5. Bae SH, Fabry D. Assessing the relationships between nurse
work hours/overtime and nurse and patient outcomes: sys-
tematic literature review. Nurs Outlook. 2014;62(2):138-156.
doi:10.1016/j.outlook.2013.10.009

6. Barker LM, Nussbaum MA. Fatigue, performance and the
work environment: a survey of registered nurses. J Adv Nurs.
2011;67(6):1370-1382. doi:10.1111/j.1365-2648.2010.05597.x

7. Cho H, Sagherian K, Scott LD, Steege LM. Occupational
fatigue, workload and nursing teamwork in hospital nurses. J
Adv Nurs. 2022;78(8):2313-2326. doi:10.1111/jan.15246

8. Zeng LN, Yang Y, Wang C, et al. Prevalence of poor sleep
quality in nursing staff: a meta-analysis of observational stud-
ies. Behav Sleep Med. 2020;18(6):746-759. doi:10.1080/15402
002.2019.1677233

9. Farag A, Moon C, Xiao Q. Work and personal character-
istics associated with sleep behavior among acute care
nurses. J Nurs Regul. 2021;12(1):40-51. doi:10.1016/S2155-
8256(21)00019-3

10. Hirshkowitz M, Whiton K, Albert SM, et al. National Sleep
Foundation’s sleep time duration recommendations: method-
ology and results summary. Sleep Health. 2015;1(1):40-43.
doi:10.1016/j.s1eh.2014.12.010

11. Pilcher JJ, Huffcutt Al. Effects of sleep deprivation on perfor-
mance: ameta-analysis. Sleep. 1996;19(4):318-326. doi:10.1093/
sleep/19.4.318


https://orcid.org/0000-0001-6327-3901
https://doi.org/10.1016/j.envint.2020.105739
https://doi.org/10.1016/j.envint.2020.105739

940

Western Journal of Nursing Research 47(10)

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

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(2):211-219. doi:
10.3109/07420528.2011.645752

Lerman SE, Eskin E, Flower DJ, et al. Fatigue risk manage-
ment in the workplace. J Occup Environ Med. 2012;54(2):231-
258. doi:10.1097/JOM.0b013e318247a3b0

Stimpfel AW, Fatehi F., Kovner C. Nurses’ sleep, work
hours, and patient care quality, and safety. Sleep Health.
2020;6(3):314-320. doi:10.1016/j.s1eh.2019.11.001

Zhang Y, Duffy JF, de Castillero ER, Wang K. Chronotype,
sleep characteristics, and musculoskeletal disorders among
hospital nurses. Workplace Health Saf. 2018;66(1):8-15.
doi:10.1177/2165079917704671

Hittle BM, Hils J, Fendinger SL, Wong IS. A scoping review
of sleep education and training for nurses. /nt J Nurs Stud.
2023;142:104468. doi:10.1016/j.ijnurstu.2023.104468

Barger LK, Runyon MS, Renn ML, et al. Effect of fatigue
training on safety, fatigue, and sleep in Emergency Medical
Services Personnel and other shift workers: a systematic review
and meta-analysis. Prehosp Emerg Care. 2018;22(suppl 1):58-
68. doi:10.1080/10903127.2017.1362087

Federal Aviation Administration. Flightcrew Member Duty
Limitations and Rest Requirements, 14 CFR Part 117. 2012.
Accessed September 30, 2024. https://www.ecfr.gov/current/
title-14/chapter-1/subchapter-G/part-117

. National Institute for Occupational Safety and Health. NIOSH

Training for Nurses on Shift Work and Long Work Hours
[DHHS (NIOSH) Publication No. 2015-115], US Department
of Health and Human Services, Centers for Disease Control
and Prevention. Published 2015. Accessed September 30,
2024. www.cde.gov/niosh/docs/2015-115/

Occupational Safety and Health Administration. Healthcare.
Occupational Safety and Health Administration. Accessed
September 2024. https://www.osha.gov/healthcare

Center for Work, Health, and Well-being. New resource avail-
able: NIOSH Training for Nurses on Shift Work and Long
Work Hours. Accessed September 2024. https://centerforwork-
health.sph.harvard.edu/news/new-resource-available-niosh-
training-nurses-shift-work-and-long-work-hours

Caruso CC. Reducing risks to women linked to shift work,
long work hours, and related workplace sleep and fatigue
issues. J Womens Health. 2015;24(10):789-794. doi:10.1089/
jwh.2015.5481

Caruso CC, Baldwin CM, Berger A, et al. Position state-
ment: reducing fatigue associated with sleep deficiency and
work hours in nurses. Nurs Outlook. 2017;65(6):766-768.
doi:10.1016/j.outlook.2017.10.011

Caruso CC, Baldwin CM, Berger A, et al. Policy brief: nurse
fatigue, sleep, and health, and ensuring patient and public
safety. Nurs Outlook. 2019;67(5):615-619. doi:10.1016/j.out-
100k.2019.08.004

Redeker NS, Caruso CC, Hashmi SD, Mullington JM,
Grandner M, Morgenthaler T1. Workplace interventions to pro-
mote sleep health and an alert, healthy workforce. J Clin Sleep
Med. 2019;15(4):649-657. doi:10.5664/jcsm.7734

Caruso CC, Baldwin CM, Berger A, et al. Declaracion de
posicion: Reducir la fatiga asociada con la deficiencia de sueflo
y las horas de trabajo en enfermeras. Southwest J Pulm Crit
Care. 2019;19:169-174. doi:10.13175/swjpcc075-19

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Caruso CC, Baldwin CM, Berger A, et al. Informe de politicas:
Fatiga, suefio y salud del personal de enfermeria, y como garanti-
zar la seguridad de los pacientes y el publico. [Position statement:
Reducing fatigue associated wtih sleep deficiency and work
hours in nurses.] Southwest J Pulm Crit Care. 2020;20(4):137-
147. doi:10.13175/swjpcc031-20

Caruso C. A hard day’s night: training provides nurses with strat-
egies for shift work and long work hours. NIOSH Science Blog.
Published 2015. Accessed Septemer 2024. https://blogs.cdc.gov/
niosh-science-blog/2015/05/18/nurse-shift-work-training/
Caruso C. Daylight saving: suggestions to help workers adapt
to the time change. NIOSH Science Blog. Published 2016.
Accessed September 2024. https://blogs.cdc.gov/niosh-sci-
ence-blog/2016/03/09/daylight-savings/

Hittle BM, Wong IS, Caruso CC. Managing fatigue during times
of crisis: Guidance for nurses, managers, and other healthcare
workers. Published 2020. Accessed September 2024. https://
blogs.cdc.gov/niosh-science-blog/2020/04/02/fatigue-crisis-hcw/
Wong IS, Hittle B. Here Comes the Sun! Tips to Adapt to
Daylight Saving Time. NIOSH Science Blog. Published 2022.
Accessed September 2024. https://blogs.cdc.gov/niosh-sci-
ence-blog/2022/03/08/time-change/

Glasgow RE, Vogt TM, Boles SM. Evaluating the public
health impact of health promotion interventions: the RE-AIM
framework. Am J Public Health. 1999;89(9):1322-1327.
doi:10.2105/ajph.89.9.1322

Glasgow RE, Harden SM, Gaglio B, et al. RE-AIM Planning
and Evaluation Framework: adapting to new science and prac-
tice with a 20-year review. Front Public Health. 2019;7:64.
doi:10.3389/fpubh.2019.00064

Holtrop JS, Estabrooks PA, Gaglio B, et al. Understanding
and applying the RE-AIM framework: clarifications and
resources. J Clin Transl Sci. 2021;5(1):e126. doi:10.1017/
cts.2021.789

Guerin RJ, Glasgow RE, Tyler A, Rabin BA, Huebschmann
AG. Methods to improve the translation of evidence-based
interventions: a primer on dissemination and implementa-
tion science for occupational safety and health researchers
and practitioners. Safety Sci. 2022;152:105763. doi:10.1016/j.
$s¢1.2022.105763

Parker JD, Talih M, Malec DJ, et al. National Center for Health
Statistics data presentation standards for proportions. National
Center for Health Statistics. Vital Health Stat 2. 2017;(175):1-
22. Accessed September 30, 2024. https://www.cdc.gov/nchs/
data/series/sr_02/sr02 175.pdf

United States Census Bureau. Regions and Divisions. U.S.
Department of Commerce. Geographic Locations Website.
Published 2021. Accessed July 3, 2024. https://www.census.
gov/programs-surveys/economic-census/guidance-geogra-
phies/levels.html#par_textimage 34

Smiley RA, Ruttinger C, Oliveira CM, et al. The 2020 National
Nursing Workforce Survey. J Nurs Regul. 2021;12(1):S1-S96.
doi:10.1016/S2155-8256(21)00027-2

American Nurses Association. Types of nurses and what they do.
ANA Enterprise website. Published 2023. Accessed May 2024.
https://www.nursingworld.org/content-hub/resources/nursing-
resources/types-of-nurses-and-what-they-do/

Gomes R, Battaglia C, Fort M, et al . A guidebook to the prag-
matic and iterative use of the Practical, Robust Implementation
and Sustainability Model (PRISM) and Reach, Effectiveness,


https://www.ecfr.gov/current/title-14/chapter-I/subchapter-G/part-117
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-G/part-117
www.cdc.gov/niosh/docs/2015-115/
https://www.osha.gov/healthcare
https://centerforworkhealth.sph.harvard.edu/news/new-resource-available-niosh-training-nurses-shift-work-and-long-work-hours
https://centerforworkhealth.sph.harvard.edu/news/new-resource-available-niosh-training-nurses-shift-work-and-long-work-hours
https://centerforworkhealth.sph.harvard.edu/news/new-resource-available-niosh-training-nurses-shift-work-and-long-work-hours
https://blogs.cdc.gov/niosh-science-blog/2015/05/18/nurse-shift-work-training/
https://blogs.cdc.gov/niosh-science-blog/2015/05/18/nurse-shift-work-training/
https://blogs.cdc.gov/niosh-science-blog/2016/03/09/daylight-savings/
https://blogs.cdc.gov/niosh-science-blog/2016/03/09/daylight-savings/
https://blogs.cdc.gov/niosh-science-blog/2020/04/02/fatigue-crisis-hcw/
https://blogs.cdc.gov/niosh-science-blog/2020/04/02/fatigue-crisis-hcw/
https://blogs.cdc.gov/niosh-science-blog/2022/03/08/time-change/
https://blogs.cdc.gov/niosh-science-blog/2022/03/08/time-change/
https://www.cdc.gov/nchs/data/series/sr_02/sr02_175.pdf
https://www.cdc.gov/nchs/data/series/sr_02/sr02_175.pdf
https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34
https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34
https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34
https://www.nursingworld.org/content-hub/resources/nursing-resources/types-of-nurses-and-what-they-do/
https://www.nursingworld.org/content-hub/resources/nursing-resources/types-of-nurses-and-what-they-do/

Hittle et al.

941

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Adoption, Implementation, Maintenance framework (RE-AIM)
for Planning, Implementation, and Sustainment. In: The
Colorado Implementation Science Center for Cancer Control;
n.d.: Accessed April 17, 2024. https://medschool.cuanschutz.
edu/docs/librariesprovider94/di-docs/guides-and-tools/iprism-
and-reaim-guidebook wip.pdf

U.S. Bureau of Labor Statistics. U.S. Department of Labor.
Major industries with highest employment, by state, 1990-
2015. The Economincs Daily Website. Published 2016.
Accessed March 2024. https://www.bls.gov/opub/ted/2016/
major-industries-with-highest-employment-by-state.htm
Dietz D, Zwick T. The retention effect of training: portabil-
ity, visibility, and credibility. Int J Hum Resour Manag.
2022;33(4):710-741. doi:10.1080/09585192.2020.1737835
The National Center for Health Workforce Analysis. Health
Resources & Services Administration. Health Workforce
Projections, 2020-2035 [press release]. HRSA Health
Workforce Website. Published 11/2022. Updated March 2024.
Accessed April 2024. https://bhw.hrsa.gov/data-research/pro-
jecting-health-workforce-supply-demand

Groves PS, Farag A, Bunch JL. Strategies for and barriers to
fatigue management among acute care nurses. J Nurs Regul
2020;11(2):36-43. doi:10.1016/S2155-8256(20)30108-3
Williams R. Maintaining workforce capacity: retention and
recruitment of health care workers. In. AM McDermott, P
Hyde, AC Avgar and L Fitzgerald eds. Research Handbook
on Contemporary Human Resource Management for Health
Care. Edward Elgar Publishing; 2024;238-254.

National Council of State Boards of Nursing. Member Board
Profiles Report: 2018 Licensure. NCSBN Leading Regulatory
Excellence website. Published 2019. Accessed May 2024.
https://www.ncsbn.org/nursing-regulation/national-nursing-
database/profiles.page

Sponselee HCS, Kroeze W, Robroek SJW, Renders CM,
Steenhuis IHM. Perceptions of employees with a low and
medium level of education towards workplace health promo-
tion programmes: a mixed-methods study. BMC Public Health.
2022;22(1):1617. doi:10.1186/s12889-022-13976-2

American Association of Colleges of Nursing. The Essentials:
Core Competencies for Professional Nursing Education.
American Association of Colleges of Nursing; 2021. Accessed
September 30, 2024. https://www.aacnnursing.org/AACN-
Essentials/Download

James L, Butterfield P, Tuell E. Nursing students’ sleep pat-
terns and perceptions of safe practice during their entrée to
shift work. Workplace Health Saf. 2019;67(11):547-553.
doi:10.1177/2165079919867714

Xu S, Ouyang X, Shi X, et al. Emotional exhaustion and sleep-
related worry as serial mediators between sleep disturbance and
depressive symptoms in student nurses: a longitudinal analy-
sis. J Psychosom Res. 2020;129:109870. doi:10.1016/j.jpsy-
chores.2019.109870

Varner K, Hittle BM, Martsolf D, Plano Clark VL,
Gillespie GL, Reutman S. Qualitative findings for support-
ing newly graduated nurse and teacher sleep during their
first year. Workplace Health Saf. 2022;70(12):556-565.
doi:10.1177/21650799221116598

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Han K, Kim Y-H, Lee HY, Lim S. Novice nurses’ sleep dis-
turbance trajectories within the first 2 years of work and actual
turnover: a prospective longitudinal study. Int J Nurs Stud.
2020;112:103575. doi:10.1016/j.ijnurstu.2020.103575

Bae S-H. Noneconomic and economic impacts of nurse
turnover in hospitals: a systematic review. Int Nurs Rev.
2022;69(3):392-404. doi:10.1111/inr.12769

U.S. Bureau of Labor Statistics. U.S. Department of Labor.
Nurse Anesthetists, Nurse Midwives, and Nurse Practitioners.
Occupational Outlook Handbook Website. Published 2023.
Accessed April 2023. https://www.bls.gov/ooh/healthcare/
nurse-anesthetists-nurse-midwives-and-nurse-practitioners.
htm#tab-3

American Association of Nurse Anesthetists. Patient
safety: Fatigue, sleep, and work schedule effects prac-
tice and policy considerations. Published 2012. Updated
2015. Accessed May 2024. https://issuu.com/aanapublish-
ing/docs/10 - patient safety- fatigue sleep and work
sche?fr=sZGMxNDU2NDAxM;U

American College of Nurse-Midwives. Fatigue, sleep depri-
vation, and safety: American College of Nurse-Midwives
Position statement. Published 2017. Accessed May 2024.
http://www.midwife.org/acnm/files/ ACNMLibraryData/
UPLOADFILENAME/000000000306/Sleep-Guidelines-04-
07-17.pdf

Cho H, Steege LM. Nurse fatigue and nurse, patient safety,
and organizational outcomes: a systematic review. West J
Nurs Res. 2021;43(12):1157-1168. doi:10.1177/019394592
1990892

Tsai R, Alterman T, Grosch JW, Luckhaupt SE. Availability of
and participation in workplace health promotion programs by
sociodemographic, occupation, and work organization charac-
teristics in US workers. Am J Health Promot.2019;33(7):1028-
1038. doi:10.1177/0890117119844478

Lee S, Gonzalez BD, Small BJ. My job impacts my sleep:
signs and symptoms of insomnia among healthcare work-
ers. Ind Health. 2021;59(2):86-98. doi:10.2486/indhealth.
2020-0191

Cronin J, Durham ML. Microlearning: a concept analysis.
Comput Inform Nurs. 2024;42(6):413-420. doi:10.1097/CIN.
0000000000001122

De Gagne JC, Park HK, Hall K, Woodward A, Yamane
S, Kim SS. Microlearning in health professions educa-
tion: scoping review. JMIR Med Educ. 2019;5(2):¢13997.
doi:10.2196/13997

Riddell J, Swaminathan A, Lee M, Mohamed A, Rogers R,
Rezaie SR. A survey of emergency medicine residents’ use of
educational podcasts. West J Emerg Med. 2017;18(2):229-234.
doi:10.5811/westjem.2016.12.32850

Roland D, Thoma B, Tagg A, Woods J, Chan TM, Riddell
J. What are the real-world podcast-listening habits of medi-
cal professionals? Cureus. 2021;13(7):e16240. doi:10.7759/
cureus.16240

Wong IS, Popkin S, Folkard S. Working Time Society con-
sensus statements: a multi-level approach to managing occu-
pational sleep-related fatigue. Ind Health. 2019;57(2):228-244.
doi:10.2486/indhealth.SW-6


https://medschool.cuanschutz.edu/docs/librariesprovider94/di-docs/guides-and-tools/iprism-and-reaim-guidebook_wip.pdf
https://medschool.cuanschutz.edu/docs/librariesprovider94/di-docs/guides-and-tools/iprism-and-reaim-guidebook_wip.pdf
https://medschool.cuanschutz.edu/docs/librariesprovider94/di-docs/guides-and-tools/iprism-and-reaim-guidebook_wip.pdf
https://www.bls.gov/opub/ted/2016/major-industries-with-highest-employment-by-state.htm
https://www.bls.gov/opub/ted/2016/major-industries-with-highest-employment-by-state.htm
https://bhw.hrsa.gov/data-research/projecting-health-workforce-supply-demand
https://bhw.hrsa.gov/data-research/projecting-health-workforce-supply-demand
https://www.ncsbn.org/nursing-regulation/national-nursing-database/profiles.page
https://www.ncsbn.org/nursing-regulation/national-nursing-database/profiles.page
https://www.aacnnursing.org/AACN-Essentials/Download
https://www.aacnnursing.org/AACN-Essentials/Download
https://www.bls.gov/ooh/healthcare/nurse-anesthetists-nurse-midwives-and-nurse-practitioners.htm#tab-3
https://www.bls.gov/ooh/healthcare/nurse-anesthetists-nurse-midwives-and-nurse-practitioners.htm#tab-3
https://www.bls.gov/ooh/healthcare/nurse-anesthetists-nurse-midwives-and-nurse-practitioners.htm#tab-3
https://issuu.com/aanapublishing/docs/10_-_patient_safety-_fatigue_sleep_and_work_sche?fr=sZGMxNDU2NDAxMjU
https://issuu.com/aanapublishing/docs/10_-_patient_safety-_fatigue_sleep_and_work_sche?fr=sZGMxNDU2NDAxMjU
https://issuu.com/aanapublishing/docs/10_-_patient_safety-_fatigue_sleep_and_work_sche?fr=sZGMxNDU2NDAxMjU
http://www.midwife.org/acnm/files/ACNMLibraryData/UPLOADFILENAME/000000000306/Sleep-Guidelines-04-07-17.pdf
http://www.midwife.org/acnm/files/ACNMLibraryData/UPLOADFILENAME/000000000306/Sleep-Guidelines-04-07-17.pdf
http://www.midwife.org/acnm/files/ACNMLibraryData/UPLOADFILENAME/000000000306/Sleep-Guidelines-04-07-17.pdf

