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Abstract.

BACKGROUND: Despite the high risks associated with occupational fatigue in healthcare, few organizations require nurses
to screen and report fatigue symptoms. As a result, little is known about if and how nurses would report fatigue while on the
job.

OBJECTIVE: To determine if hospital-based pediatric nurses reported fatigue as part of an active injury reporting method.
METHODS: This secondary analysis of qualitative data used a descriptive design with content analysis. Data from the parent
study were collected at a U.S. pediatric hospital where nurses verbally reported on-shift injuries or near misses and pre- and
post-shift health status via a digital voice recorder. Researchers used content analysis to independently code data for nurses’
references to fatigue. Codes were then analyzed for patterns and themes.

RESULTS: Approximately 30% (n = 104) of participants reported fatigue-related content. Emergent themes were Work Stres-
sors, Individual Risk Factors, Fatigue Descriptors, Adverse Outcomes from Fatigue, Fatigue Buffers, Descriptors for Buffered
Fatigue, and Favorable Outcomes from Buffered Fatigue. Fatigue descriptions align with prior literature, demonstrating the
accuracy of the voice recorder data collection method. In addition, nurses expressed uncertainty about the appropriateness
of reporting fatigue symptoms.

CONCLUSION: Findings from this study support pediatric nurses will report fatigue, when provided an opportunity.
Additional efforts are needed to better understand effective ways to improve fatigue reporting among nurses, including
harnessing current technology for real-time reporting and how to change the culture around fatigue reporting.
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1. Introduction

1 . . . . .
References: We have had to use more than the stated number Compared to other high-risk industries, healthcare

of references due to this being a secondary analysis of qualita-
tive data. Therefore, references to the parent study needed to be
included, along with references for the background information,
study design, and two conceptual models to inform this unique
study.

*Address for correspondence: Beverly M. Hittle, University of
Cincinnati, College of Nursing, 223 Procter Hall, 3110 Vine Street,
Cincinnati, OH 45221-0038, USA. Tel.: +1 513 558 5500; E-mail:
Beverly.Hittle@UC.edu.

has one of the highest incidence rates of occupa-
tional injuries and illness with rates in the U.S. per
100 workers reported at 4.3 for healthcare, 3.3 for
manufacturing, and 4.6 for transportation [1]. A con-
tributor to injury among nurses [2], other healthcare
workers [3], and patients [4] is occupational fatigue.
Occupational fatigue is a subjective human experi-
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ence and has been described as a physical and/or
mental depletion of energy resulting from a lack of
sleep and/or high demands at work. [5—8] Among
nurses in the hospital setting, it can arise from multi-
ple occupational sources to which nurses are regularly
exposed, such as long work hours (i.e., 12-hour shifts)
[9, 10], quick returns (<11 hours between shifts) [11],
working night shift [10], and the heavy physical activ-
ity and mental workloads associated with providing
patient care [7, 12]. In addition, the pediatric acute
care setting poses a unique work environment, which
may exacerbate nurse fatigue. Specifically, pediatric
healthcare providers experience high stress levels
from working with a sick and vulnerable patient and
family population [13]. Since children need extra
time to prepare for the care they are receiving, nurses
can experience added stress and heavier workloads
as they try to accommodate for this extra time [14].
Despite the multiple organizational factors associ-
ated with nurse occupational fatigue and subsequent
risks posed to worker and patient safety, fatigue is
rarely recognized as a reportable occupational hazard
in healthcare.

2. Background

While leaders in the industry have acknowledged
occupational fatigue among nurses is a safety threat
to patients and the healthcare workforce, the manage-
ment of fatigue in healthcare settings is fraught with
obstacles [15, 16]. Experts in the field of occupa-
tional fatigue recommend implementing fatigue risk
management systems [17, 18]. A fatigue risk man-
agement system is a multi-layered safety approach,
and should be a shared-responsibility between the
worker and employer: (a) employers give workers
adequate time off to sleep; (b) workers take the
time to sleep; (c) employers and employees use
detection/monitoring systems for reporting and miti-
gating fatigue-related behavioral symptoms; and (d)
employers regularly evaluate the fatigue risk manage-
ment system and reported errors and incidents for root
causes of fatigue [17]. Unfortunately in healthcare,
implementing early controls for managing occupa-
tional fatigue risks, such as providing enough time off
for sleep, is not always possible due to worker short-
ages and/or surges in public need for healthcare. As
a result, nurses and other healthcare providers may
need to work long hours for multiple days to meet
public health needs, placing them at continued risk
for fatigue related injuries and accidents [19].

Specific obstacles also exist in reporting fatigue-
related behavioral symptoms in healthcare safety
programs. Barriers range from the difficulties of
measuring the multidimensional, subjective, and tem-
poral symptoms of fatigue [7, 15], determining the
most efficient reporting process [7], and a lack of non-
punitive reporting systems [17, 20] which may reduce
worker willingness to report [21]. Even with a non-
punitive reporting system in place, nurses and other
healthcare workers are reluctant to report events that
may indicate culpability [22]. Additionally, nurses
often perceive fatigue as an inevitable part of working
in healthcare [22, 23], and work recovery as a nurses’
responsibility to occur outside of the hospital [22,
24]. Evidence suggests rather than reporting fatigu-
ing work conditions (i.e., long work hours, rotating
shifts) as safety hazards, nurses feel reasonable solu-
tions would be to leave their jobs and/or profession
[25], increasing organizational costs due to nurse
turnover [26]. Such beliefs can present major barriers
to reporting fatigue as a workplace hazard. Conse-
quently, there is not a clear determination on how or
if nurses would report fatigue and associated factors
while at work.

Fatigue reporting is not unique in facing bar-
riers. Healthcare injury surveillance systems have
long been plagued with not effectively capturing the
full scope of injuries and incidents in the adult and
pediatric acute care setting [27, 28]. Influential char-
acteristics on reporting include the ease of making
a report, time constraints, comprehensive training
on how/when to use the system and the presence
of subsequent follow-up [27]. A recent intervention
at a pediatric hospital using an active reporting sys-
tem (where workers were asked to narratively report
injuries) demonstrated increased reporting of physi-
cal and psychological injury or near-misses compared
to passive injury surveillance [28]. While healthcare
worker reports were physical and psychological in
nature, it is unknown whether this successful report-
ing method also was effective at capturing reports of
occupational fatigue among pediatric nurses.

3. The study
3.1. Research questions

The purpose of this study was to answer the follow-
ing research questions: (1) Do pediatric nurses report

fatigue through an active reporting system using a
digital voice recorder (DVR); (2) What do pediatric
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Fig. 1. Socioecological Model of Sleep (Original Copyright 2019.
Used with permission).

nurses describe as contributing to fatigue during their
report; and (3) What work-associated outcomes do
pediatric nurses attribute to fatigue?

4. Methodology
4.1. Study design

The researchers employed a descriptive design
with content analysis to complete a secondary anal-
ysis using qualitative data from the original parent
study [28].

4.2. Guiding conceptual models

Two conceptual models guided this study: The
Social Ecological Model of Sleep Health [29] and
Neuman Systems Model [30].

The Social Ecological Model of Sleep Health
(Fig. 1) [29] considers how individual sleep is
impacted not only at the person level, but through
environmental influences, such as family, work, and
society. The model is depicted with nesting circles,
where the Individual-Level Factors (i.e., genetics,
attitudes) are in the center circle, Social-Level Fac-
tors (i.e., family, work) are in the next level circle,
and Societal-Level Factors (i.e., public policy, 24/7
society) are the final, outer circle, demonstrating a
holistic view of the influences on sleep.

Neuman Systems Model (Fig. 2) [30] is a con-
ceptual model that can be applied to the individual,

Fig. 2. Neuman Sytems Model (Original Copyright 2019. Used
with permission).

family, or community level health systems. The
model proports that a stable system (the Central
Core) is one with optimal health and is made up
of five interacting variables: physiology, psychology,
sociocultural, developmental, and spiritual. Vari-
ances within the health system is caused by intra-,
inter-, and extra-personal environmental stressors.
The system is dynamic and constantly interacting
with the environmental stressors. System stability is
maintained through layered lines of defense (Flexible
Line of Defense, Normal Line of Defense, Lines of
Resistance) surrounding the system Central Core and
protecting/responding to stressors.

Researchers in this study used The Social Ecolog-
ical Model of Sleep Health and Neumann Systems
Model to guide study methods and the development
of a coding framework, facilitating deductive cod-
ing of a pre-existing data set. Knowledge of Social
Ecological Model of Sleep Health factors informed
the researchers identification of similar words or
statements by participants representing those factors.
In addition, Neumann Systems Model also allowed
researchers to categorize various factors related to
sleep as either supporting or weakening an individual
nurse’s defenses.

4.3. Study setting

Data were collected in 2013-2015 at a large urban
pediatric teaching hospital.
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4.4. Recruitment in the parent study

The study population from the parent study
included registered nurses, mental health specialists,
and patient care assistants working on behav-
ioral health or medical/surgical units. Participants
were recruited via flyers posted in the hospital, e-
invitations sent to work emails, personal invitation,
and project presentations at unit meetings. Once con-
sent was obtained, study participants (N = 607) were
asked to record non-sequential narrative reports of
workplace injuries or near misses on a DVR dur-
ing a 2-week period [28] resulting in 927 reports.
Participants were given instructions on how to use
the DVR along with a laminated card listing exam-
ples of injuries and near misses. Participants were not
limited on the length of their recordings. The audio
recordings were transcribed and reviewed by the par-
ent study research team and uploaded into NVivo
software system.

4.5. Inclusion/exclusion criteria

For the current study, the sample was restricted
to only registered nurses from the medical/surgical
units (n=351) as reporting differences have been
noted among participant staff positions and unit type
[28].

4.6. Data collection and analysis

Transcripts from the parent study were prepared in
order to allow for qualitative coding of data. Specif-
ically, the original data had to first be filtered to
exclude cases where no events or description were
reported. The team also formed a preliminary cod-
ing scheme for use when analyzing the data. A
coding scheme developed based on existing litera-
ture and conceptual models prior to examining the
data is referred to as a priori codes. The research
team created a priori codes by reviewing the concep-
tual models and published literature for definitions
of fatigue to act as guidance and understanding of
language surrounding fatigue. Fatigue literature was
then compiled from healthcare literature on patient
fatigue [32-35], and occupational fatigue [5-7, 36,
37]. For example, in the patient literature, fatigue
was defined by Ream and Richardson [35] as “a
subjective, unpleasant symptom which incorporates
total body feelings ranging from tiredness to exhaus-
tion creating an unrelenting overall condition which
interferes with individuals’ ability to function to their

normal capacity.” An example of a fatigue definition
from occupational health is from Phillips [36] who
stated:

Fatigue is a suboptimal psychophysiological
condition caused by exertion. The degree and
dimensional character of the condition depends
on the form, dynamics and context of exertion.
The context of exertion is described by the value
and meaning of performance to the individual;
rest and sleep history; circadian effects; psy-
chosocial factors spanning work and home life;
individual traits; diet; health, fitness and other
individual states; and environmental conditions.
The fatigue condition results in changes in strate-
gies or resource use such that original levels of
mental processing or physical activity are main-
tained or reduced.

The research team also collected words in the lit-
erature that were used interchangeably with fatigue
including weakness [35], sleepiness, drowsiness,
tiredness, and exhaustion [37].

From June through September 2022, two
researchers (occupational sleep and fatigue scientist
and occupational health doctoral student) used
the initial coding schema to independently review
transcripts in NVivo, to identify data passages that
fit with the a priori characterizations of fatigue.
Researchers met every two weeks to discuss and
compare findings. Any disputes that were not
resolved were reviewed with other members of the
research team (qualitative scientist and occupational
health engineering and systems scientist). This
was an iterative process to categorize transcripts
referencing fatigue and the antithesis of fatigue.

Once identified, fatigue-related data were reviewed
again so researchers could designate meaning units
within the text, using the participants’ words.
Researchers came together to confirm identified
meaning units. Continuing with the iterative pro-
cess, the meaning units and surrounding text were
then reviewed to give more context, allowing the
researchers to assign codes to each passage. When
initial independent coding was completed, the two
researchers met to discuss and define the codes
and units of text classified as significant in relation
to the research questions. After reaching consen-
sus on code assignments, the researchers analyzed
these codes, grouping them into categories to reflect
themes. Using the Social Ecological Model of Sleep
Health and Neuman Systems Model as guides, the
team used an iterative process to formulate a concep-
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tual model to depict how the identified themes were
related.

4.7. Ethical considerations

Institutional Review Board approval was obtained
for this study from University of Cincinnati and
Cincinnati Children’s Hospital Medical Center. All
data were stripped of identifiers prior to the study
team gaining access to the data. Data were only avail-
able to the research team, and stored on password
protected, institution supported laptops. Participants
remained anonymous to this study team, not allowing
for follow-up questions. Therefore, this study used a
descriptive design [31] with content analysis. A mem-
ber of the parent team was a part of the current study
team and available to answer questions.

4.8. Rigor and reflexivity

To enhance study trustworthiness, methodolog-
ical decisions and memos on data analyses were
documented for auditing purposes [38]. Analyses
confirmability was established by first using in vivo
coding of meaningful units, then by having exemplars
of the coding direct from the data. While researchers
were unable to confirm findings with study par-
ticipants, other procedures found in the literature
[39, 40], were used to enhance finding validation,
including consensus among study team members,
tie-breakers where consensus was not able to be
established, and having study results reviewed by
the researcher from the parent study. In vivo coding
was employed to keep the analysis close to the data,
particularly as the data collection method resulted in
shorter responses with no opportunity for follow-up
questions to allow participants to elaborate. The Stan-
dards for Reporting Qualitative Research were used
to report this study methods and findings [41].

5. Findings
5.1. Characteristics of participants

In the subset data of registered nurses working
in medical-surgical acute pediatric care (n=351),
125 narrative reports were recorded by 104 (29.6%)
study participants and coded as fatigue-related. An
intercoder reliability (ICR) score was calculated by
dividing the number of coding agreements between
the two reviewers by the total number of data pieces

coded. The intercoder reliability score for initial cod-
ing was 92%. Findings support that nurses will report
fatigue in an active reporting system via DVR. Several
themes emerged from the data giving context to how
nurses describe and experience fatigue. These themes
include Work Stressors, Individual Risk Factors for
Fatigue, Fatigue Descriptors, Adverse Outcomes,
Fatigue Buffers, Descriptors for Buffered Fatigue,
And Favorable Outcomes (Table 1). Drawing from
the conceptual models guiding this study, a new con-
ceptual model (Fig. 3) was created based on these
analytic themes.

Limited socio-demographic data were collected
(Table 2). Of the 104 nurses reporting fatigue, most
self-identified as female (92, 88.5%) and White (93,
89.4%) with an average age of 29.7 years (8.0 SD).
Self-reported years working in their current position
was 2.6 years (11.4 SD) and average hours worked
per week was 34.9 (3.7 SD).

5.2. Themes

5.2.1. Work stressors

Nurses provided accounts of the pediatric work
environment and associated stressors leading up to
fatigue. Example from a nurse report [Participant 72]:
“T just got done with my shift. It was really long
and I’'m really tired. My patient peed on me. I'm
exhausted and I am sad that I am at work so late.”
These stressors included subthemes of patient assign-
ments, physical and mental demands of providing
nursing care, and schedule characteristics.

Patient assignment stressors could be caring for
high acuity patients, juggling multiple tasks, and
managing violent episodes from children with behav-
ioral needs. Physical demands of the workday were
described by participants as “busy” moving from
room to room, inability to sit down for a break,
needing to make repetitive awkward positions when
caring for the pediatric population (i.e., stooping),
and trying to maneuver around a crowded patient
room where caregivers are staying. Mental demands
of the workday included the emotional toll of caring
for sick children and the mental fatigue from man-
aging multiple demands. Scheduling characteristics
included long shifts, overtime hours, multiple con-
secutive shifts, rotating shifts, and shift timing (i.e.,
night shift). Work Stressors serve as an overarching
theme of fatigue that is consistently present in nurses’
accounts.



Table 1
Nurse Fatigue Themes, Subthemes, and Data Examples

Theme Subthemes Example from Data
Work Patient Farticipant 76: Okay, it is the end of my shift. It is about 8 : 00 on Tuesday, February eleventh, and it’s been a long and tedious shift dealing with patients
Stressors Assignment with increasing pain, patients who desat and need increased oxygen, and a patient who refuses to let us get anymore labs with peripheral IV sticks. I didn’t
get much time to sit down.
Participant 67: Alright end of shift. I know this probably does not fall under the privial of what the study is doing, but this was the most mentally
exhausting day ever. I had a crazy assignment and I get to have them back again tomorrow and the day after that.
Physical Demands  Participant 18: Feeling tired. Little achy and sore, especially from holding her down. We were probably holding her down in her room for 45-minutes. So,
it gets a little exhausting.
Farticipant 97: Tt is 4 : 40 in the morning. Just an observation that when I have children in infant cribs or crib climbers that I'm hunching over and my back
does become fatigued and sore.
Mental Demands Farticipant 43: The end of an 8-hour shift, and I feel very tired. I'm mentally more exhausted, probably still left over from the last night being really busy
yesterday.
Farticipant 63: 1 am about to start my third shift in a row. Um I am really tired. Last night I ended up finding out that one of my patients had passed away,
so I was a little upset last night and just did not sleep well
Scheduling Farticipant 96: 1t is day three of three for me. So, day three of three is always really hard, you’re already super exhausted- especially for a day shift. This
Characteristics is my first week back on days. I flex, and so last week I was on nights and this week I'm on days, so it’s 6: 27 and I’'m on my way to work. I'm feeling
okay, a little bit tired. And just ready for the day to be over already.
Farticipant 72: T am going in for uh my day shift. Um 7 to 7. This is my third day in a row, so I actually exhausted right now. Um I think today is going to
be a res-really busy day.
Individual Poor Sleep Participant 72: I'm about to go into work. I didn’t sleep very well last night so I'm really exhausted.
Risk Factors
Participant 43: I'm kind of tired because I didn’t get to sleep until like midnight.
Managing Needs Farticipant 6: Let’s see, how do I feel today? Really, really tired. I had a really busy day yesterday for some personal matters- speeding ticket, car towed
of Personal Life away, expired tags- so that was very stressful. I feel like I slept well, but I woke up tired, so I don’t know. Anyway, so physically I mean, there’s no aches
or pains. I'm just tired ...
Participant 54: 'm about to start an 8-hour shift. I haven’t been here in a few days, and I did have class this evening before I came into work, so I'm a
little bit tired. I didn’t sleep as much as I like to before starting a shift, but other than feeling a little bit tired, I don’t have anything hurting currently.
Pre-existing Participant 19: 1 forgot to record yesterday because I was sick. I got sinuses, headache, I'm exhausted, but no safety events occurred throughout the shift;
Physical
Conditions
Participant 13: T'm getting ready to work a 12-hour shift. I'm having a little bit of back pain, did a lot of stuff yesterday so I'm sore and didn’t sleep well
last night.
Fatigue Fatigue Farticipant 97: 12/20, the end of an AM shift. Started the shift feeling good; a little fatigued, but no injuries.
Descriptors® Participant 88: Start of shift. No pain or discomfort, just fatigued.
Drained Farticipant 82:...the backgrounds that these kids have are devastating, are just devastating and your heart just bleeds for ‘em. So yeah, physically I'm fine,

a li- 'm a little sad tonight, I'm a little distressed, but I also recognize where I'm at in-in the work week, I am one day away from the end of my I- my long
stretch, in my long stretch I work se- six out of seven days, and it’s not unusual for me to be a little, you know, starting to be a little bit drained by that time..

clel
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Exhausted

Farticipant 13: This is Wednesday, November nineteenth. This is three in a row for me, I'm exhausted and my back is very sore. I'm at 8-hours today,
thanks.

Farticipant 17: 1t’s the end of my shift. I'm not having any pain, just really exhausted. I had a really long day, but no near misses. I'm feeling okay, and no
pain or discomfort.

Tired

Farticipant 3: It is Saturday at ten till eight. I am finishing my shift. A little stressful day on the floor but doing okay. Feeling fine- little tired.

Participant 5: End of my shift. Very tired, just a long day. Um but no other complaints.

Adverse
Outcomes
from Fatigue

Mental

Participant 76: Okay, it is the end of my shift. .. I didn’t get much time to sit down... I'm just kind of at that point where your head feels light, and kind
of foggy. That it’s hard to focus on anything right now, and I notice that I’'m mixing up a lot of my words when I'm talking to others. I don’t think honestly
that it would affect small things in my nursing care, but if I were like this regularly or for a longer period of time, it would probably affect my critical
thinking, ability to look at the bigger picture. Otherwise, I'm just very ready to go home and sit down.

Physical

Farticipant 72: I'm leaving my evening shift exhausted and tired. Was the busiest day and I don’t ever want to come back.
Participant 85: 1 was really sore getting off work this morning, and I just had a really busy night and I got about a ten-minute lunch break and that’s pretty
much the only time I sat down the entire 12-hours. So my legs and my feet were really, really sore. They felt like Jell-O walking out of the hospital.

Participant 43: T am just really tired, it’s- I've worked three days in a row now and my feet hurt and my lower back aches.

Fatigue
Buffers

Caffeine
Consumption

Farticipant 104: 1 finished my nightshift, and during the entire night I didn’t experience any pain. I gained my energy after drinking some coffee, and
luckily didn’t have any incidences.

Time off for
Recovery

Participant 74: Um I’'m about to start another day shift 7am to 7 : 30pm. Um feeling pretty good. Had a nice little few days off in a row, so I'm well rested.

Participant 30: T'm getting ready to start my shift. Was off for the weekend so I'm well-rested and feeling great.

Sufficient Sleep

Farticipant 7: I'm feeling good, slept well. No pain.

Participant 69: start of my AM shift. I feel good this morning, got some good sleep. Stress levels are pretty low. Going to be here all day, it’s my last shift,
third shift in a row, so hope to have a good day.

Descriptors
for Buffered
FatigueP

Rested

Participant 80: This is [Name] prior to my PM shift. I have no pain, no discomfort, no injuries at this time. Well rested, so hopefully it will be a good shift.
Thanks.

Farticipant 38: Got good rest last night, feeling good at the beginning of the shift. Felt good, no issues. Have a good assignment today so I don’t foresee
any problems.

Refreshed

Farticipant 90: July 17, beginning of my shift, feeling very refreshed from sleeping, we’ll see how tonight goes.

Participant 52: 'm at the beginning of my shift and I feel refreshed.

Energized

Farticipant 92: Starting shift. Experiencing no pain, feeling energized.

Farticipant 104: Tt is seven o’clock. I am working a 12-hour shift today. I feel very energized at the moment; I feel great, and I look forward to a great shift.

Favorable
Outcomes

Readiness to Work

Participant 11: I'm here till 7 in the morning. Let’s hope it’s a good night. Come in, got a lot of sleep today, feeling pretty good.

Farticipant 49: 1 am feeling pretty good right now; well rested, relaxed, ready for a good day at work.

General Positivity

Participant 54: I'm working an N(ight)-shift tonight. I am not experiencing any pain or discomfort. I got a good night’s sleep- well, good day’s sleep. I am
in a good mood to be at work, and hopefully I will not have any injuries today.

Participant 30: 'm getting ready to start my shift from three to eleven thirty. I'm feeling pretty good today; I'm well-rested. Hoping to have a good night
tonight.

aThe number of participants who used the Fatigue Descriptors identified in the table are as follows: fatigue (n = 3), drained (n= 1), exhausted (n = 15) and tired (n = 85). PThe number of participants
who used the Descriptors for Buffered Fatigue identified in the table are as follows: rested (n=11), refreshed (n=3), and energized (n=2).
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Fig. 3. Conceputal Model for Nurse Fatigue as Part of Injury Reporting.
Table 2
Socio-demographic Data of RNs Reporting Fatigue (n = 104)
Variable Name N (%) Mean (S.D.)
Self-identified Gender®
Female 92 (89)
Male 8(8)
Self-identified Race®
White 93 (89)
Other Race or Multi-racial 5(5)
Age (years)© 29.7 (8.0)
Years in current position 3.6 (5.0)
Hours worked in an average week 349 (3.7)

24 missing; 6 missing; ¢3 missing.

5.2.2. Individual risk factors for fatigue

Nurses identified Individual Risk Factors for
Fatigue as directly contributing to their reports of
fatigue. An example from the data [Participant 13]:
“Kind of slept funny last night, the left side of my
neck is a little sore, and my right hip is a little sore
but not bad. I'm working a 12-hour shift today.” Indi-
vidual risk factors included subthemes of poor sleep,
aneed to manage their personal lives, and pre-existing
physical conditions (including pain). For instance,
nurses reported not getting enough sleep and feel-
ing tired prior to the start of their shift. Nurses also
reported care taking and other needs in their per-
sonal life not allowing for adequate recovery time.
Pre-existing conditions reported in conjunction with
fatigue included chronic injuries (e.g., back pain), and
acute illnesses (e.g., cold symptoms, headaches).

5.2.3. Fatigue descriptors
Nurses used multiple words to describe their
fatigue. A few participants used the word “fatigue”

(n=3) or “drained” (n=1) but most used “exhausted”
(n=15) or “tired” (n = 85). The descriptions of fatigue
were brief as nurses mostly focused on reporting the
precursors and outcomes to fatigue. When report-
ing fatigue, nurses often included qualifiers such as,
“a little,” “very,” and “really,” placing fatigue on a
continuum. Example from the data [Participant 48]:

I just finished my night shift and having a little
bit of back pain- I'm very tired because I worked
two in a row. But overall, I had a very busy night,
but a good night. I had a very good compliment
from one of my patient’s families, so that makes
me feel good as a nurse. I’'m off till Tuesday, and
I’m looking forward to the few days off.

Sometimes nurses would state they were not sure if
talking about fatigue should be included in the study,
or as one participant stated [Participant 32]:

Okay, Saturday, March eighth. Here for a twelve-
hour a.m. shift, this is my last shift with this thing.
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Pretty tired. Got some pretty significant nausea
going on, so that’s exciting. And also I just want
to say that through this study I’ve tried to air on
the side of more information, a lot of the things
I’ve said are things that typically I wouldn’t think
twice about. Really just don’t want to come off
as crazy or hypochondriac because that’s not me.

5.2.4. Adverse outcomes from fatigue

Fatigue resulted in reports of mental and physi-
cal manifestations for nurses. Mental manifestations
were described as emotional (“I'm a little sad
tonight”), cognitive (“hard to focus”), and psychoso-
cial (“I feel like I don’t see [my kids]”’). The mental
manifestations were sometimes associated with dis-
couragement with work, as one participant mentioned
[Participant 72], “I'm leaving my evening shift
exhausted and tired. Was the busiest day and I don’t
ever want to come back”. Physical manifestations
were descriptions of how the body felt after work,
including sleepiness, exacerbated pain (“My lower
back definitely hurts more than when I started”), and
tired feet and legs (“Jell-O legs™). In particular, a par-
ticipant described physical manifestations of fatigue
as a full body tiredness [Participant 54]: “... overall
I am very tired. My eyes are burning and my whole
body just feels very, very tired...”

5.2.5. Fatigue buffers

Despite workplace stressors, nurses described
some factors which buffer them from fatigue. These
protective factors included strategic use of caf-
feine consumption during shifts to counteract fatigue
(“gain energy”), time off between shifts for recov-
ery, and sufficient sleep (‘“good sleep™). Time off for
recovery was typically acknowledged at the end of
multiple shifts worked (“looking forward to the few
days off,”) or at the beginning of their first shift after
a break from work (“Was off for the weekend so I’'m
well-rested,”).

Adequate, or sufficient sleep was noted as a fatigue
buffer in a participant example [Participant 65]:

Good morning. It’s the beginning of my shift
on November third, AM. I woke up great mood
today, got that extra hour of sleep over the week-
end. I have two patients. I'm not in charge of
safety coach so I was pretty excited about that,
and so far [ haven’t had any near misses or safety
events.

5.2.6. Descriptors for buffered fatigue

When nurses described experiencing fatigue
buffers, they used words such as, “rested” (n=11),
“refreshed” (n=3), and “energized” (n=2). These
descriptors were used mainly at the beginning of the
shift, except when caffeine was used. One participant
reported at the start of their shift [Participant 104]: “I
am working a 12-hour shift today. I feel very ener-
gized at the moment; I feel great, and I look forward
to a great shift.”

5.2.7. Favorable outcomes

When nurses were able to buffer fatigue, they
reported more favorable outcomes, such as readiness
to work and general positivity. Readiness to work
included reports of feeling awake, prepared for the
workday and anything that may occur during the shift.
An example from the data [Participant 49]: “This is
my first shift... I am feeling pretty good right now;
well rested, relaxed, ready for a good day at work.”
Positivity was noted in nurses reporting feeling in a
good mood and hopeful for a good shift. An example
[Participant 82]: “Feeling pretty good about the shift.
I feel relatively rested and positive. A couple of kids
had some trouble during the day, but I think we’ll be
able to fix that. So far so good.”

6. Discussion

This secondary analysis study was designed to
investigate whether pediatric nurses would report
fatigue and associated outcomes via DVR when using
an active reporting system. While not prompted to
talk about occupational fatigue, approximately 30%
of nurses in this study did report on their fatigue sta-
tus pre and/or post shift. Nurses reported not only
their fatigue and related symptoms, but also contribut-
ing factors (individual and work-related) and adverse
outcomes, such as physical and mental manifesta-
tions. In addition, nurses stated when they were not
fatigued, describing what buffered fatigue symptoms
and favorable outcomes such as a readiness to work
and having a positive outlook on their day. As aresult,
this study highlights pediatric nurses will report on
occupational fatigue, when given the opportunity. It
also suggests what is reported is fairly accurate, since
findings of this study align well with what is known
about occupational fatigue symptoms, contributors
and outcomes among nurses in adult [42, 43] and
pediatric care settings [9, 44].
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Workplace stress in the form of shift work char-
acteristics (i.e., long shifts, overtime, night shift) and
heavy workload were all factors reported by nurses in
this study as contributing to occupational fatigue. Of
note, the socio-demographic results indicate nurses
are working less than 40-hours per week. This sup-
ports the qualitative findings that work hour stressors
are related to working beyond scheduled work hours
(i.e., staying late to finish work), as opposed to
extensive cumulative weekly work hours. Shift work
characteristics and heavy workloads have also been
identified as major contributors to medication errors
[4] and occupational injuries in healthcare and motor
vehicle accidents from drowsy driving among nurses
[45, 46]. The impact of patient care errors and occu-
pational injuries from fatigue are significant. For
example, medical errors can have devastating effects
on both patients and healthcare workers [47]. Health-
care workers who commit errors can experience
severe psychological impact, effecting their heath and
ability to continue their work as healthcare providers
[47,48]. The negative downstream effects of occupa-
tional fatigue, such as worker injury, adverse health
outcomes, and worker death, are financially costly
to the economy [49]. Specific to the pediatric nurse
population, acute fatigue has been associated with
nurse absences, an added cost to healthcare facilities
[44]. Despite considerable risks, this study demon-
strated nurses recognized their fatigue symptoms at
not just the end, but also the start of their shifts. Begin-
ning work already fatigued could place nurses, their
coworkers, and patients at higher risk for adverse
outcomes.

Conversely, some nurses in this study reported the
antithesis of fatigue, along with a positive psycho-
logical outlook and a readiness to work, even when
the workload was anticipated to be high. Specifi-
cally, nurses reported work readiness when they felt
they had quality sleep and/or adequate recovery time
from work. Reducing nurse fatigue may lower the
spillover effects of work, resulting in greater well-
being, benefitting not only the nurse but help to
stabilize the nursing workforce. In a study with 637
nurses, those with extreme fatigue had lower well-
being scores, indicating symptoms of distress, lack
of meaning in work, and dissatisfaction with work-
life balance [50]. Nurses with lower wellbeing scores
had a higher likelihood of intent to leave the bedside.
Because of these downstream effects, acknowledging
what helps nurses to feel refreshed is quite signifi-
cant and should not be understated. Reducing nurse

fatigue and ensuring a readiness to work aligns with

the goals of the Total Worker Health” approach to
occupational health and safety. The National Insti-
tute for Occupational Safety and Health’s (NIOSH)

Total Worker Health” program urges employers to
expand views of worker health and safety by incor-
porating policies, programs, and procedures to not
only mitigate work-related hazards but also promote
wellbeing [51]. Having nurses who feel refreshed and
physically and mentally prepared to provide patient
care could benefit society and the healthcare indus-
try, mitigating potential adverse outcomes associated
with lack of readiness to work [52].

If the associated societal costs of occupational
fatigue among nurses is so significant, why does
fatigue reporting and risk mitigation in healthcare
continue to be elusive? Even though some nurses
self-detected and reported feeling fatigued in this
study, certain barriers persist. Specifically, some
nurses were unsure whether fatigue was appropriate
to share in the context of injury reporting, high-
lighting the continued stigma and cultural barriers
to reporting fatigue symptoms in healthcare [22-25].
In the 2022 U.S. Agency for Healthcare Research
and Quality Hospital Survey on Patient Safety Cul-
ture, almost half of pediatric healthcare workers
perceived error and injury reporting as punitive [53]
with similar results found among healthcare workers
in adult setting [54] suggesting a wide-spread issue in
the healthcare industry. To overcome these barriers,
healthcare organizations would benefit from trans-
forming error and injury reporting to non-punitive
systems and foster an organizational culture empha-
sizing fatigue risk detection or screening as a standard
shift practice to enact proactive fatigue countermea-
sures (e.g., caffeine, napping). Fatigue risk detection
and screening has been effectively used in a variety of
other high-risk industries [21]. Additionally, experts
in the field have highlighted the need for healthcare
leaders to drive a shift towards inclusion of occupa-
tional fatigue in patient and worker safety culture [43,
55].

Healthcare industries also may benefit from rais-
ing the significance of fatigue detection and reporting
among nurses and other healthcare workers. This can
be accomplished by providing training to managers
and staff on the risks associated with fatigue and how
to best mitigate risks. A review of fatigue risk mit-
igation training among shift workers demonstrated
multiple benefits, including improved patient safety
and worker health and safety across outcome mea-
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sures of sleep, burnout and stress, and acute fatigue
[56].

For this study, qualitative data successfully cap-
tured reports of nurse occupational fatigue. Previous
research indicated healthcare workers in the pediatric
setting prefer reporting injuries through active sys-
tems via narrative recording devices, demonstrating
a 40-fold increase of injury reporting [28]. While
evidence suggests self-reporting fatigue may not
always be an accurate measure due to associated
impaired cognition [57, 58], the importance of cap-
turing occupational fatigue through reporting and
surveillance cannot be understated. Nurse leaders,
managers, and nurses often recognize the problems
surrounding fatigue, yet broader healthcare leader-
ship may not [15, 16] and surveillance data could
demonstrate the need for interventions. Furthermore,
without occupational fatigue surveillance, the extent
of the hazard risk, including how often and how
many nurses are working while fatigued, may not
be accurately captured. As a result, the true impact
of fatigue risk mitigation interventions may not be
recognized.

While this study confirms pediatric nurses will
report fatigue and previous research supports an
active reporting system increases injury and ill-
ness reporting [28], some approaches to fatigue
risk management in healthcare have averted nurse
reporting due to concerns of overburdening nurses
[59]. Recently published study results [7] described
success with a passive fatigue prediction model
as a tool for managing occupational fatigue draw-
ing in data already collected in some healthcare
settings (e.g., patient acuity, admission/discharge
counts) as opposed to relying on screening or
fatigue detection measures. Similarly, Gander et al.
[60] developed scheduling matrices effective at pre-
dicting nurse fatigue and risks for errors. While
both studies demonstrated promising interventions
in adult care settings, questions of the general-
izability across hospitals and the pediatric setting
remain. Considering the suggested multi-layered
system approach to fatigue risk management [17],
finding a way to integrate active nurse reporting
with other fatigue prediction strategies may provide
realistic options for a wider variety of healthcare
settings. In addition, working towards a safer health-
care work environment should encompass efforts
to assess and mollify the sources of heavy work
demands that not only contribute to occupational
fatigue but have been noted to restrict fatigue report-
ing [59].

6.1. Strengths and limitations

This study presented several limitations. First,
some participant experiences of fatigue may not
have been accounted for because the primary study
did not specifically ask about occupational fatigue.
Therefore, some nurses may not have voluntarily
self-reported their fatigue as an occupational injury.
However, the number of nurses who shared informa-
tion about fatigue led to the understanding that nurses
will describe and report this as an occupational injury
even when unprompted. It must be acknowledged
these findings may be reflective of the organizational
culture for this facility and may not be generalizable
to other healthcare organizations.

Next, due to the nature of the secondary analysis
design, the researchers were unable to ask follow-up
questions with participants to expand on responses
and clarify ambiguities. However, the study team
were able to validate findings with a researcher from
the parent study [28] to add credibility to study results
[40]. Third, the qualitative nature and volume of
the data made it difficult to complete analysis in a
timely manner. Yet, the process of analyzing data
iteratively, discussing codes until agreement was met
among research team members, and validation with
a researcher from the parent study, allowed for the
researchers to accomplish the study aims and derive
meaning from this dataset while maintaining the com-
plexity of this phenomenon.

Despite the limitations, there were certain
strengths to this study. For instance, this study was
able to utilize data that involved a narrative reporting
device (the DVR), which is preferred by nurses and
improves injury surveillance. Another strength is this
study was able to provide a new way of understand-
ing the existing dataset [61], allowing the researchers
to learn about how pediatric nurses experience occu-
pational fatigue.

6.2. Recommendations for further research

Results suggest the continued need for research
and organizational action regarding occupational
fatigue reporting to improve the pediatric healthcare
landscape for nurses, their patients, and the coworkers
in which they interact. Future efforts can be tar-
geted to explore how to best utilize technologies like
DVR to improve fatigue reporting in an efficient and
manageable process for nurses. Improving fatigue
reporting also can be accomplished by forming a
non-punitive reporting culture, while incorporating
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fatigue into reportable injury systems with standard-
ized and periodic screening.

6.3. Implications for policy and practice

Study findings help to inform the practice of
occupational fatigue screening and reporting in the
healthcare industry. While there has been indica-
tion of barriers among nurses and other healthcare
providers to performing fatigue screening and report-
ing, findings from this study supports nurses will
report fatigue when given the opportunity. What
could further encourage fatigue reporting practices in
healthcare is organizational efforts to further shift the
healthcare culture towards fatigue risk mitigation by
implementing truly non-punitive reporting as part of
a larger fatigue risk management system. Healthcare
cannot always control the public’s need for healthcare
services. As such, nurses and other healthcare profes-
sionals may need to temporarily work longer hours
during times of public health surges. Having fatigue
reporting systems in place with appropriate risk-
management measures can further protect healthcare
workers and their patients from fatigue-related errors.

7. Conclusions

This secondary analysis of qualitative data using a
descriptive design revealed that a sample of pediatric
nurses recognized and reported occupational fatigue
in an active injury reporting system. Moreover, the
nurses were able to recognize pre-existing stres-
sors coinciding with fatigue symptoms, outcomes
of fatigue, and the buffers that may reduce nega-
tive effects of fatigue. Results underscore the need
for additional research to be completed regarding the
best way to report occupational fatigue among health-
care workers using technologies such as DVR, and
how to mitigate consequences of fatigue. Organiza-
tions should also consider incorporating fatigue as a
reportable injury, improving their workplace culture
to destigmatize injury reporting, and enhancing the
erTor assessment process.

Ethical approval (name of institute and
number)

University of Cincinnati, #2020-0687 and Cincin-
nati Children’s Hospital Institutional Review Board,
#2020-0654.

Informed consent

N/A.

Conflict of interest

The authors declare that they have no conflict of
interest.

Acknowledgments

The authors have no acknowledgements.

Author contribution

Beverly Hittle: conceptualization, data curation,
formal analysis, methodology, investigation, visual-
ization, writing-original draft Elizabeth Keller: data
curation, formal analysis, methodology, investiga-
tion, visualization, writing-original draft Rebecca
Lee: data curation, formal analysis, methodology,
investigation, visualization, writing-original draft
Nancy Daraiseh: conceptualization, formal analy-
sis, methodology, validation, visualization, writing-
original draft.

Funding

This research received no funding. The original
study was supported by the Centers for Disease
Control and Prevention and National Institute for
Occupational Health and Safety (1R210H010035-
01A1D).

References

[1] Employer-Reported Workplace Injuries and Illnesses,
2021 [press release] U.S. Department of Labor. 2022.
https://www.bls.gov/news.release/pdf/osh.pdf

[2] Gohar B, Lariviere M, Lightfoot N, Wenghofer E,
Lariviere C, Nowrouzi-Kia B. Meta-analysis of nursing-
related organizational and psychosocial predictors of
sickness absence. Occupational Medicine. 2020;70(8):593-
601. https://doi.org/10.1093/occmed/kqaal44

[3] Kancherla BS, Upender R, Collen JF, Rishi MA, Sullivan
SS, Ahmed O, et al. Sleep, fatigue and burnout among physi-
cians: An American Academy of Sleep Medicine position
statement. J. Clinical Slepp Medicine. 2020;16(5):803-5.
https://doi.org/10.5664/jcsm.8408


https://www.bls.gov/news.release/pdf/osh.pdf
https://doi.org/10.1093/occmed/kqaa144
https://doi.org/10.5664/jcsm.8408

[4]

(5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

B.M. Hittle et al. / Pediatric nurses’ fatigue reporting

Di Muzio M, Dionisi S, Di Simone E, Cianfrocca C,
Di Muzio F, Fabbian F, et al. Can nurses’ shift work
jeopardize the patient safety? A systematic review. Euro-
pean Review for Medical and Pharmacological Sciences.
2019;23(10):4507-19.

Lerman SE, Eskin E, Flower DJ, George EC, Gerson B,
Hartenbaum N, et al. Fatigue risk management in the
workplace. Journal of Occupational and Environmental
Medicine. 2012;54(2):231-58. http://www.jstor.org/stable/
45010048

Akerstedt T, Wright KP, Jr. Sleep loss and fatigue in
shift work and shift work disorder. Sleep Medicine
Clinics. 2009;4(2):257-71. https://doi.org/10.1016/j.jsmc.
2009.03.001

Brzozowski SL, Cho H, Arsenault Knudsen EN,
Steege LM. Predicting nurse fatigue from measures of
work demands. Applied Ergonomics. 2021;92:103337.
https://doi.org/10.1016/j.apergo.2020.103337

Dawson D, McCulloch K. Managing fatigue: It’s
about sleep. Sleep Medicine Reviews. 2005;9(5):365-80.
https://doi.org/10.1016/j.smrv.2005.03.002

Stimpfel AW, Lake ET, Barton S, Gorman KC, Aiken
LH. How differing shift lengths relate to quality out-
comes in pediatrics. Journal of Nursing Administration.
2013;43(2):95-100.

Cochran KR. An examination of work characteristics,
fatigue, and recovery among acute care nurses. Jour-
nal of Nursing Administration. 2021;51(2):89-94. DOI:
10.1097/NNA.0000000000000975

Dahlgren A, Tucker P, Gustavsson P, Rudman A. Quick
returns and night work as predictors of sleep quality,
fatigue, work-family balance and satisfaction with work
hours. Chronobiology International. 2016;33(6):759-67.
https://doi.org/10.3109/07420528.2016.1167725

Chen J, Daraisesh NM, Davis KG, Pan W. Sources
of work-related acute fatigue in United States hospital
nurses. Nursing and Health Sciences. 2014;16(1):19-25.
https://doi.org/10.1111/nhs.12104

Bowden MJ, Mukherjee S, Williams LK, DeGraves S, Jack-
son M, McCarthy MC. Work-related stress and reward:
An Australian study of multidisciplinary pediatric oncol-
ogy healthcare providers. Psychooncology. 2015;24(11):
1432-8.

De Almeida Vicente A, Shadvar S, Lepage S, Rennick
JE. Experienced pediatric nurses’ perceptions of work-
related stressors on general medical and surgical units: A
qualitative study. International Journal of Nursing Studies.
2016;60:216-24.

Steege LM, Pinekenstein BJ, Rainbow JG, Arsenault
Knudsen E. Addressing Occupational Fatigue in Nurses:
Current State of Fatigue Risk Management in Hospitals,
Part 1. JONA: The Journal of Nursing Administra-
tion. 2017;47(9):426-33. https://www.jstor.org/stable/2681
3869

Steege LM, Pinekenstein BJ, Rainbow JG, Arsenault
Knudsen E. Addressing occupational fatigue in nurses:
Current state of fatigue risk management in hospitals,
Part 2. JONA: The Journal of Nursing Administra-
tion. 2017;47(10):484-90. https://www.jstor.org/stable/268
13869

Wong IS, Popkin S, Folkard S. Working Time Soci-
ety consensus statements: A multi-level approach to
managing occupational sleep-related fatigue. Indus-
trial Health. 2019;57(2):228-44. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC644963 1/pdf/indhealth-57-228.pdf

(18]

[19]

[20]

[21]

(22]

[23]

[24]

(25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

1319

Hittle, BM, Daraiseh, NM. Promoting healthcare worker
sleep: The time is now. JONA: The Journal of
Nursing Administration. 2021;51(11): 543-5. https://doi.
org/10.1097/NNA.0000000000001061

Sagherian K, Steege LM, Cobb SJ, Cho H. Insomnia,
fatigue and psychosocial well-being during COVID-19
pandemic: A cross-sectional survey of hospital nurs-
ing staff in the United States. Journal of Clinical
Nursing. 2020;32(15-16):5382-95. https://doi.org/10.1111/
jocn. 15566

The Joint Commission. Improving Patient and
Worker Safety: Opportunities for Synergy, Collabo-
ration and Innovation. Oakbrook Terrace, IL. 2012.
http://www.jointcommission.org/

Sprajcer M, Thomas MJW, Sargent C, Crowther ME,
Boivin DB, Wong IS, et al. How effective are Fatigue
Risk Management Systems (FRMS)? A review. Accident
Analysis & Prevention. 2022;165:106398. https://doi.org/
10.1016/j.aap.2021.106398

Hittle BM, Gillespie GL, Jones HJ, Bhattacharya
A. Time lost: Factors influencing advanced practice
provider’s prioritization of sleep. Work. 2021;68(3):653-65.
https://doi.org/10.3233/WOR-203400

Steege LM, Rainbow JG. Fatigue in hospital nurses:
‘Supernurse’ culture is a barrier to addressing problems:
A qualitative interview study. International Journal of
Nursing Studies. 2017;67:20-8. https://doi.org/10.1016/].
ijnurstu.2016.11.014

Farag A, Moon C, Xiao Q. Work and personal
characteristics associated with sleep behavior among
acute care nurses. Journal of Nursing Regulation.
2021;12(1):40-51. https://doi.org/10.1016/S2155-8256(21)
00019-3

Geiger-Brown J, Trinkoff AM, Nielsen K, Lirtmunlikaporn
S, Brady B, Vasquez EI. Nurses’ perception of their
work environment, health, and well-being: A qualita-
tive perspective. AAOHN Journal. 2004;52(1):16-22.
https://journals.sagepub.com/doi/pdf/10.1177/2165079904
05200108

Shaffer FA, Curtin L. Nurse turnover: Understand it, reduce
it. My American Nurse. 2020;15(8):57-9. https://www.
myamericannurse.com/wp-content/uploads/2020/08/an8-
Turnover-728.pdf

AHRQ Patient Safety Network. Reporting patient safety
events. Agency for Healthcare Research and Qual-
ity; September 7, 2019. Available from: https://psnet.
ahrq.gov/primer/reporting-patient-safety-events

Macaluso M, Summerville LA, Tabangin ME, Daraiseh
NM. Enhancing the detection of injuries and near-
misses among patient care staff in a large pediatric
hospital. Scandinavian Journal of Work, Environment &
Health. 2018;44(4):377-84. https://doi.org/10.5271/sjweh.
3739

Grandner MA. Chapter 5 - Social-ecological model of sleep
health. In: Grandner MA, editor. Sleep and Health. Aca-
demic Press; 2019. p. 45-53. https://doi.org/10.1016/B978-
0-12-815373-4.00005-8

Neuman B, Fawcett, J. The Neuman Systems Model. 2011.
Upper Saddle River, NJ: Pearson.

Sandelowski M. Whatever happened to qualitative
description? Research in Nursing & Health. 2000;23(4):
334-40. https://doi.org/10.1002/1098-240X(200008)23:4
<334::AID-NUR9>3.0.CO;2-G

Aaronson LS, Teel CS, Cassmeyer V, Neuberger GB, Pal-
likkathayil L, Pierce J, et al. Defining and measuring fatigue.


http://www.jstor.org/stable/45010048
https://doi.org/10.1016/j.jsmc.2009.03.001
https://doi.org/10.1016/j.apergo.2020.103337
https://doi.org/10.1016/j.smrv.2005.03.002
https://doi.org/10.3109/07420528.2016.1167725
https://doi.org/10.1111/nhs.12104
https://www.jstor.org/stable/26813869
https://www.jstor.org/stable/26813869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6449631/pdf/indhealth-57-228.pdf
https://doi.org/10.1097/NNA.0000000000001061
https://doi.org/10.1111/jocn.15566
http://www.jointcommission.org/
https://doi.org/10.1016/j.aap.2021.106398
https://doi.org/10.3233/WOR-203400
https://doi.org/10.1016/j.ijnurstu.2016.11.014
https://doi.org/10.1016/S2155-8256(21)00019-3
https://journals.sagepub.com/doi/pdf/10.1177/216507990405200108
https://www.myamericannurse.com/wp-content/uploads/2020/08/an8-Turnover-728.pdf
https://psnet.ahrq.gov/primer/reporting-patient-safety-events
https://doi.org/10.5271/sjweh.3739
https://doi.org/10.1016/B978-0-12-815373-4.00005-8
https://doi.org/10.1002/1098-240X(200008)23:4<334::AID-NUR9>3.0.CO;2-G

1320

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

B.M. Hittle et al. / Pediatric nurses’ fatigue reporting

The Journal of Nursing Scholarship. 1999;31(1):45-50.
https://doi.org/10.1111/j.1547-5069.1999.tb00420.x

Lee KA, Hicks G, Nino-Murcia G. Validity and
reliability of a scale to assess fatigue. Psychiatry
Research. 1991;36(3):291-8. https://doi.org/10.1016/0165-
1781(91)90027-M

Lewis G, Wessely S. The epidemiology of fatigue: More
questions than answers. Journal of Epidemiology and
Community Health. 1992;46(2):92-7. doi: 10.1136/jech.46.
2.92

Ream E, Richardson A. Fatigue: A concept analysis. Inter-
national Journal of Nursing Studies. 1996;33(5):519-29.
https://doi.org/10.1016/0020-7489(96)00004-1

Phillips RO. A review of definitions of fatigue — And a
step towards a whole definition. Transportation Research
Part F: Traffic Psychology and Behaviour. 2015;29:48-56.
https://doi.org/10.1016/j.trf.2015.01.003

Wise JM, Heaton K, Patrician P. Fatigue in long-haul
truck drivers: A concept analysis. Workplace Health
& Safety. 2019;67(2):68-77. https://journals.sagepub.
com/doi/pdf/10.1177/2165079918800509

Lincoln YS, Guba EG. Naturalistic Inquiry. California:
Sage Publications; 1985.

Szabo V, Strang VR. Secondary analysis of qualitative data.
Advances in Nursing Science. 1997;20(2):66-74.

Thorne S. Ethical and representational issues in qualitative
secondary analysis. In: John G, editor. Qualitative Health
Research. 8. London: SAGE Publications Ltd; 2012. p. v4-
1-555. https://doi.org/10.1177/104973239800800408
O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA.
Standards for reporting qualitative research: A synthesis of
recommendations. Academic Medicine. 2014;89(9):1245-
51

Caruso CC, Baldwin CM, Berger A, Chasens ER,
Edmonson JC, Gobel BH, et al. Policy brief: Nurse
fatigue, sleep, and health, and ensuring patient and
public safety. Nursing Outlook. 2019;67(5):615-9.
https://doi.org/10.1016/j.outlook.2019.08.004

Trinkoff AM, Baldwin CM, Chasens ER, Dunbar-Jacob
J, Geiger-Brown J, Imes CC, et al. CE: Nurses are more
exhausted than ever: What should we do about it? The
American Journal of Nursing. 2021;121(12):18-28. Doi:
10.1097/01.NAJ.0000802688.16426.8d

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. Journal of Advanced Nursing.
2017;73(12):2933-41.

Imes CC, Barthel NJ, Chasens ER, Dunbar-Jacob J, Eng-
berg SJ, Feeley CA, et al. Shift work organization on
nurse injuries: A scoping review. International Journal
of Nursing Studies. 2022:104395. https://doi.org/10.1016/
j-ijnurstu.2022.104395

Bae SH, Fabry D. Assessing the relationships between nurse
work hours/overtime and nurse and patient outcomes: Sys-
tematic literature review. Nursing Outlook. 2014;62(2):138-
56. https://doi.org/10.1016/j.outlook.2013.10.009
Rodziewicz TL, Houseman B, Hipskind JE. Medical error
reduction and prevention. In: StatPearls. Treasure Island
(FL): StatPearls Publishing. Copyright © 2022. Avail-
able from: https://www.ncbi.nlm.nih.gov/books/NBK499
956/

Scott LD, Arslanian-Engoren C, Engoren MC. Association
of sleep and fatigue with decision regret among critical care

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

nurses. American Journal of Critical Care. 2014;23(1):13-
23. https://doi.org/10.4037/ajcc2014191

Hafner M, Stepanek M, Taylor J, Troxel WM, Van
Stolk C. Why sleep matters — the economic costs
of insufficient sleep: A cross-country comparative anal-
ysis. Santa Monica, CA: RAND Corporation, 2016.
https://www.rand.org/pubs/research_reports/RR1791.html
Dyrbye LN, Johnson PO, Johnson LM, Satele DV, Shanafelt
TD. Efficacy of the Well-Being Index to Identify Distress
and Well-Being in U.S. Nurses. Nurs Res. 2018;67(6):447-
55. doi:10.1097/NNR.0000000000000313

National Institute for Occupational Safety and Health
(NIOSH). Fundamentals of Total Worker Health
approaches: Essential elements for advancing worker
safety, health, and well-being. By Lee MP, Hudson H,
Richards R, Chang CC, Chosewood LC, Schill AL, on
behalf of the NIOSH Office for Total Worker Health.
Cincinnati, OH: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention,
National Institute for Occupational Safety and Health.
DHHS (NIOSH) Publication No. 2017-112. December
2016.

Rainbow JG, Drake DA, Steege LM. Nurse health,
work environment, presenteeism and patient safety. West-
ern Journal of Nursing Research. 2019;42(5):332-9.
https://doi.org/10.1177/0193945919863409

Lake ET, Roberts KE, Agosto PD, Ely E, Bettencourt AP,
Schierholz ES, et al. The association of the nurse work envi-
ronment and patient safety in pediatric acute care. Journal
of Patient Safety. 2021;17(8):e1546-52.

Hare R, Tapia A, Tyler ER, Fan L, Ji S, Yount ND,
Sorra J, Famolaro T. Surveys on Patient Safety Cul-
tureTM (SOPS®) Hospital Survey 2.0:2022 User Database
Report. (Prepared by Westat, Rockville, MD, under
Contract No. HHSP2332015000261/HHSP23337004T).
Rockville, MD: Agency for Healthcare Research and
Quality; October 2022. AHRQ Publication No. 22(23)
-0066.

Caruso CC, Arbour MW, Berger AM, Hittle BM, Tucker
S, Patrician PA, et al. Research priorities to reduce risks
from work hours and fatigue in the healthcare and social
assistance sector. American Journal of Industrial Medi-
cine. 2022;65(11):867-77. https://doi.org/10.1002/ajim.
23363

Barger LK, Runyon MS, Renn ML, Moore CG, Weiss
PM, Condle JP, 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. Prehospital Emergency Care. 2018;22(sup1):58-
68. https://doi.org/10.1080/10903127.2017.1362087
Cochran KR, Letvak SA, McCoy TP, Bacon C, Karper
WB. Can nurses self-assess fatigue? Implications for
nurse leaders. The Journal of Nursing Administra-
tion. 2021;51(10):507-12. Doi: 10.1097/NNA.00000000
00001055

Dorrian J, Lamond N, Dawson D. The ability to self-monitor
performance when fatigued. Journal of Sleep Research.
2000;9(2):137-44. https://doi.org/10.1046/j.1365-
2869.2000.00195.x

Steege LM, Arsenault Knudsen EN, Brzozowski S, Cho H.
Addressing occupational fatigue in nurses: A user-centered
design approach for fatigue risk management. JONA: The
Journal of Nursing Administration. 2022;52(3):167-76.
Doi: 10.1097/NNA.0000000000001125


https://doi.org/10.1111/j.1547-5069.1999.tb00420.x
https://doi.org/10.1016/0165-1781(91)90027-M
https://doi.org/10.1016/0020-7489(96)00004-1
https://doi.org/10.1016/j.trf.2015.01.003
https://journals.sagepub.com/doi/pdf/10.1177/2165079918800509
https://doi.org/10.1177/104973239800800408
https://doi.org/10.1016/j.outlook.2019.08.004
https://doi.org/10.1016/j.ijnurstu.2022.104395
https://doi.org/10.1016/j.outlook.2013.10.009
https://www.ncbi.nlm.nih.gov/books/NBK499956/
https://doi.org/10.4037/ajcc2014191
https://www.rand.org/pubs/research_reports/RR1791.html
https://doi.org/10.1177/0193945919863409
https://doi.org/10.1002/ajim.23363
https://doi.org/10.1080/10903127.2017.1362087
https://doi.org/10.1046/j.1365-2869.2000.00195.x

[60]

B.M. Hittle et al. / Pediatric nurses’ fatigue reporting 1321

Gander P, O’Keeffe K, Santos-Fernandez E, Hunting-
ton 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. Inter-
national Journal of Nursing Studies. 2019;98:67-74.
https://doi.org/10.1016/j.ijnurstu.2019.06.011

[61]

Ochieng PA. An analysis of the strengths and limitation of
qualitative and quantitative research paradigms. Problems
of Education in the 21st Century. 2009;13:13-8. http://www.
scientiasocialis.It/pec/node/files/pdf/Atieno_Vol.13.pdf


https://doi.org/10.1016/j.ijnurstu.2019.06.011
http://www.scientiasocialis.lt/pec/node/files/pdf/Atieno_Vol.13.pdf

