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Nursing Perceptions and Workload Impact
of a Standardized Emergence Delirium
Assessment Scale in a Postanesthesia
Care Unit

Jennifer M. Woelfel, DNBE CRNA, Charles A. Vacchiano, PhD, CRNA,

Carolee West, MSN, CRNA, J. Frank Titch, DNE CRNA

Purpose: Emergence delirium (EDL) is a psychomotor bebavioral phe-
nomenon that occurs immediately after emergence from general anes-
thesia. EDL is nearly 1.5 times more common among military than
nonmilitary patients. Indirect delirium scales bave precluded under-
standing of EDL in military patients. This quality improvement project
assesses the feasibility of adopting a population-specific scale, the Emer-
gence Delirium in the Wounded Warrior (ED-WW) Tool.

Design: Pre-post implementation design.

Methods: Postanesthesia care unit (PACU) nurses were surveyed on the
clinical utility of the ED-WW Tool and its impact on their workload. The
incidence of EDL bebaviors in a Veterans Administration PACU was
also recorded using the ED-WW Tool.

Findings: PACU nurses agreed the ED-WW Tool was of clinical value to
military patients and bad a very low workload impact. Twenty-one
percent of patients demonstrated at least one bebavior associated with
EDL.

Conclusions: ED-WW Tool adoption is clinically feasible and recommen-
ded for practice.
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EMERGENCE DELIRIUM (EDL) is a psychomo-
tor behavioral phenomenon ranging from nonpur-
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poseful movement to physical aggression that
occurs immediately after general anesthesia.'”
EDL lasts minutes to hours, is self-limited, and is
frequently witnessed in the postanesthesia care
unit (PACU)."? Although more commonly
witnessed in children (57%), EDL is present in up
to 21% of adults and 27% of combat veterans.””
Although its cause is unknown, the higher
incidence of EDL among military patients is
attributed to higher rates of pre-existing anxiety,
depression, and post-traumatic stress disorder
(PTSD).” Yet, there is limited understanding of
the relationship between military patients and
EDL. This lack of knowledge is in part because of
use of unvalidated delirium scales for this popula-
tion. The Emergence Delirium in the Wounded
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Warrior (ED-WW) Tool is a standardized,
population-specific scale used to identify and
quantify EDL among military patients.” The pur-
pose of this quality improvement project was
threefold: to evaluate the current method of EDL
assessment in the PACU of a Veterans Administra-
tion Medical Center (VAMC), to assess the feasi-
bility of ED-WW Tool adoption, and to develop a
recommendation for evidence-based practice
change based on project findings.

Literature Review

EDL can impact the safety and postoperative re-
covery of the military patient. At its most extreme,
EDL can result in inadvertent removal of the endo-
tracheal tube, intravenous lines, and monitors, and
require additional staff to manage the patient’s hy-
peractive behavior.”® These behaviors can pose
significant consequences, including harm to both
perioperative personnel and the patient,’
increased postoperative length of stay, and
incurred hospital costs.”” Among military
patients with pre-existing PTSD, EDL in the PACU
has trended toward higher rates of mortality, post-
operative respiratory failure, and kidney dysfunc-
tion."’

Military anesthesia providers report witnessing
EDL more often in combat and noncombat veter-
ans than the general adult population, and most
frequently in combat veterans with pre-existing
PTSD.”'"’ Moreover, over a third of surveyed
active-duty anesthesia providers believe EDL is a
moderate to serious problem, and nearly 80%
report witnessing EDL in their practice.(’

The incidence and quality of behaviors associated
with EDL are currently measured using the Rich-
mond Agitation Sedation Scale (RASS),”®'"'* the
Confusion Assessment Method for the Intensive
Care Unit (CAM-ICU),” and the Pediatric Anes-
thesia Emergence Delirium (PAED) Scale.” The
RASS is validated for quality and depth of sedation
over time in the adult ICU.'>'? On this scale,
severity of agitation is scored; agitation, however,
is not the only behavior associated with EDL,
making this scale largely inaccurate in the
military population.4 Similarly, the CAM-ICU is vali-
dated for monitoring the development of delirium
over time in adult ICU patients.'” Neither of these
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scales account for the acuity and relative brevity of
the perioperative period. By comparison, the
PAED Scale is considered a more reliable measure
of EDL in military patients because the pediatric
population demonstrates similar behavioral re-
sponses to anesthesia.”'”> However, the PAED
Scale does not account for the safety risk posed
by the delirious adult, nor does it include
changes in cognition or the ability to reorient the
patient.

ED-WW Tool

The ED-WW Tool is specifically designed for objec-
tive measurement of behaviors associated with
EDL among military patients (Table 1).° In devel-
oping the ED-WW Tool, 70 unique behaviors
were identified by military anesthesia providers
as associated with EDL. These behaviors were
prioritized for inclusion on the scale using the Del-
phi process, cross-referenced to the RASS and
PAED scales for redundancy, and evaluated for con-
tent validity. The behaviors were then organized
into four diagnostic dimensions of EDL according
to the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) and International Classification of
Diseases, Tenth Edition (AICD-10). This process
generated a specific, population-based tool that dis-
tinguishes EDL in military patients as a separate
phenomenon than that experienced by nonmili-
tary adults.” Each behavioral dimension is graded
by the observer using their own clinical judgment
on a fourpoint Likert scale: affect/emotion,
orientation/cognition, manageability/psychomo-
tor behavior, and aggressiveness/psychomotor
behavior. A fifth dimension measures the safety
risk posed to the patient or staff. For this project,
a score greater than 0, which indicates the display
of some degree of the behavior in any one of the
five categories, was defined as presence of EDL.

Methods

Study Design and Etbical Considerations

A pre-post implementation design quality improve-
ment project was conducted between July and
August 2017. This project was formally evaluated
using a quality improvement project checklist by
the university and the assistant chief of research
in the Department of Anesthesiology at the
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Table 1. Emergence Delirium in the Wounded Warrior (ED-WW) Clinical Rating Tool

Directions: Circle the ONE answer choice, which, in your clinical judgment, describes patient behaviors as

he/she emerged from general anesthesia

AFFECT/EMOTION

0 1

3

Unremarkable/Typical Apprehensive/Anxious Frightened/Fearful Terrified/Panic stricken
ORIENTATION/COGNITION
0 1 2 3
Unremarkable/ Disoriented/ Flashback to traumatic Flashback to traumatic
Typical Disassociated event/Can be reoriented event/Cannot reorient
MANAGEABILITY/PSYCHOMOTOR BEHAVIOR
0 1 2 3
Unremarkable/ Uncooperative Fights restraints/ Uncontrollable/
Typical Difficult to manage Cannot restrain
AGGRESSIVENESS/PSYCHOMOTOR BEHAVIOR
0 1 3
Unremarkable/ Agitated/ Threatening/Verbally Physically aggressive/
Typical Angry aggressive Combative
PATIENT/STAFF SAFETY RISK
0 1 2 3

No safety risk Minimal safety risk

Marked safety risk High safety risk

VAMC and determined to not be human subjects’
research.

Organizational Setting and Sample

This project took place at a VAMC PACU in the
Southeastern United States. The institution is a
270 bed, tertiary care facility that performs 5,600
surgeries per year (C. West, personal communica-
tion, March 27, 2017.) The PACU has nine patient
beds and eight staff nurses who perform all Phase 1
postoperative recoveries. All eight PACU nurses
were surveyed before and after ED-WW Tool im-
plementation regarding their perceptions of EDL
and clinical utility of the tool.

The nurses used the ED-WW Tool to score a conve-
nience sample of 76 patients who required general
anesthesia for surgery. Patients who recovered
outside the PACU at the conclusion of surgery
were excluded.

Implementation

Before ED-WW Tool implementation, the PACU
nursing staff anonymously completed a survey to

determine the current method of EDL assessment
in the PACU and their perceptions of EDL
(Table 2). This survey was constructed from previ-
ously validated surveys used in similar ICU
studies.'®'® Permission to use adaptations of
these validated surveys was obtained before their
use (B. Pun, personal communication, May 8,
2017; J. Devlin, personal communication, May 0,
2017; P. Scott, personal communication, May 16,
2017).

After the initial survey period, the nursing staff
began using the ED-WW Tool to score every
qualifying patient once on their arrival to the
PACU over a 2-week period. The project lead
collected the completed ED-WW Tool from the
bedside and recorded the patient’s numerical
scores for each behavioral dimension. Patients
were deidentified and anonymized to the project
authors. No patient protected health information
was collected or recorded. Completed ED-WW
Tools were shredded immediately after data
entry.

After implementation, all PACU staff nurses were
again anonymously surveyed regarding their
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Table 2. Preimplementation Survey

Nursing Perceptions Toward Emergence Delirium (EDL) in the Postanesthesia Care Unit

1. The PACU has a delirium protocol or guideline (please circle)

YES NO NOT SURE

2. Does your PACU protocol specity a frequency by which delirium should be assessed?

YES NO NOT SURE

3. Please indicate your agreement with the following statements that pertain to emergence delirium (EDL) in
the PACU by placing an X in the column that most closely aligns with your agreement.

Strongly
Agree

Moderately
Agree

Neither Agree
nor Disagree

Strongly
Disagree

Moderately
Disagree

EDL is an underdiagnosed problem
among veterans

EDL is a common occurrence in the
VA PACU environment

EDL is challenging to assess in VA
PACU patients

perception of EDL and the clinical utility of the ED-
WW Tool (Table 3). This postimplementation sur-
vey was also constructed from previously validated
surveys with the permission of their authors.'®"®
In addition, the PACU nurses completed the
National Aeronautics Space Administration Task
Load Index (NASA-TLX)"’ survey to measure the

subjective workload impact of the ED-WW Tool
(Figure 1).

NASA-TLX Survey

The NASA-TLX is regarded as the strongest tool
available to measure subjective task workload.”"*'

Table 3. Postimplementation Survey

Nursing Perceptions Toward Emergence Delirium (EDL) in the Postanesthesia Care Unit

1. Please indicate your agreement with the following statements that pertain to emergence delirium (EDL) in the PACU
by placing an X in the column that most closely aligns with your agreement.

Strongly
Agree

Moderately
Agree

Neither Agree
nor Disagree

Strongly
Disagree

Moderately
Disagree

EDL is an underdiagnosed problem

EDL is a common occurrence in the
VA PACU environment

EDL is challenging to assess in VA
PACU patients

The ED-WW Tool is easy to administer

Ifeel confident in my ability to use the
ED-WW Tool

Monitoring for delirium has helped
me perform a more comprehensive
patient assessment

I can better recognize behaviors
associated with EDL because of the
ED-WW Tool

The ED-WW Tool is of clinical value
for the veteran population

Is there anything else you would like to say about delirium assessment in the VA PACU setting?
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NASA Task Load Index

Hart and Staveland's NASA Task [ oad Index (TLX) method assesses
_I_F\- Il:.il_ [ |'-|rr'l: .I'_ DO 20 J_II':_ '.l'_ll:ll._l'-'-‘l:l'_n.__ -:." I'-Il-_l:lll-l. me ':‘II.IIFI-‘jIIl_ |l.-."'|"
[ I.II'1 .JLI__ |Ll [ '-I _.'_-'l_,-_l.l'_n. FESLNL L _-'".' I__,-ll El:'.jlll-l_p_l'_l__ arn I.I'-IL_ __L-jlll:'__
Marme : ]
Mental Demand Hiwer mentally demanding was the task?
|||II|I|I||||||III|||
Vary Low Very High
Physical Demand Howi phiysically demanding was the task?
III|||II|||III|||III|
Very Low Very High
Temporal Demand How huried or rushed was the pace of the task?
I|||III||||||I|I|II||
Viery Low Very High
Ferformance Hiw successiul were you in accomplishing what

you were asked to do?

Perfect Failura

Effort How hard did you have to ';"H* accomplish
your level of performance?

Very Low Vry High

ustration Howi insecure, discouraged. imitated, stressed
and annoyed weareyou?

Vary Low Very High

Figure 1. National Aeronautics and Space Administration Task Load Index (NASA-TLX).
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The tool has demonstrated validity and reliability
as a measure of workload in a variety of high-
stress environments in which the operator’s
perceived workload can cause negative outcomes,
particularly medical errors.”” The NASA-TLX is de-
signed to measure six variables that affect the
workload of a human operator while he or she is
performing a task.”’ These variables include
mental, physical, and temporal demands, frustra-
tion, effort, and performance. The subject ranks
these variables on six separate subscales from
0 (very low) to 20 (very high). The numerical
scores given to each variable are averaged to
generate a raw estimate (RTLX) of overall work-
load (RTLX = SUM/6).”*

Data Collection

Statistical Analysis and Outcome Measures

Statistical analyses were conducted using IBM
SPSS v.24. The value of a was set at 0.05 for
comparative analyses. Descriptive statistics were
conducted on the following survey items: the
presence of a delirium assessment scale and fre-
quency of delirium assessment, nurses’ percep-
tion of EDL, nurses’ perceived utility of the
ED-WW, and workload impact as determined by
the NASA-TLX survey. Descriptive statistical anal-
ysis was also conducted on the incidence of
EDL behaviors. Three separate Mann-Whitney
U tests were conducted to determine significant
differences between preimplementation and
postimplementation responses.

Results

Nursing Perceptions

Results of the preimplementation survey demon-
strated that the VAMC had no delirium protocol
in place for PACU use, nor was there a specified fre-
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quency with which nurses should assess for the
presence of delirium in the PACU (N = 8, 100%).

The preimplementation survey indicated 63% of
nurses agreed or strongly agreed EDL is underdiag-
nosed among veterans (n = 5). In addition, most
nurses disagreed that EDL is a common occur-
rence in the VA PACU environment (n = 5, 63%).
Most nurses also disagreed that EDL is challenging
to assess in VA PACU patients (n = 5, 63%).

A Mann-Whitney U test suggested that nurses
perceived EDL as underdiagnosed more so before
tool implementation (median = 2) than after tool
implementation; however, this difference did not
reach statistical significance (median = 4,
U =16.5, P = .089) (Table 4). There was no signif-
icant difference in nurses’ perceived ability to
assess EDL between pre- (median = 4) and post-
(median = 2.5, U = 18, P = .102) tool implemen-
tation groups. There was no significant difference
in the perception of EDL as a common problem be-
tween pre- (median = 4) and post- (median = 3,
U = 31.5, P = .9506) tool implementation groups.

Nurses’ perceived utility of the ED-WW Tool was
measured on five quality indicators. They strongly
agreed the ED-WW Tool was easy to administer
and were confident in their ability to complete
the tool (median = 1, range = 1 to 2). Nurses
also agreed that monitoring patients for signs of
EDL helped them generate a more comprehensive
patient assessment (median = 2, range = 1 to 4),
was of clinical value to the veteran population
(median = 2, range = 1 to 5), and aided them in
recognition of EDL behaviors (median = 2,
range = 1 to 5).

The overall workload impact of the ED-WW Tool as
measured by the NASA-TLX survey was very low
RTLX = 3.1, SD = 0.7, range = 0 to 10). The

Table 4. Comparison of Pre- and Post- Nursing Perception Responses

Perception Median—Pre Median—Post U P

Underdiagnosed problem 2 4 16.5 .089
Common occurrence 4 3 31.5 956
Challenging to assess 4 25 18 .102

Note. Perception responses were measured using a Likert scale of 1 = strongly agree, 2 = moderately agree,
3 = neither agree nor disagree, 4 = moderately disagree, 5 = strongly disagree. Significant at P < .05.
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ED-WW Tool posed a very low mental demand
(median = 3, range = 1 to 10), a very low physical
demand (median = 2, range = 1 to 10), and very
low temporal demand (median = 3, range = 1 to
7). Nurses rated their performance regarding
completion of the ED-WW Tool as nearly perfect
while attending to patient care (median = 3.5,
range = 0 to 6). Nurses required low effort to com-
plete the ED-WW Tool (median = 3.5, range = 0 to
5) and experienced little to no frustration
(median = 1, range = 0 to 5).

EDL Bebaviors

Sixteen patients (21%) exhibited at least one
behavior associated with EDL. Derangements in
affect/emotion were noted in 11 patients (14%),
with apprehension or anxiety being most
commonly observed (n = 8, 73%). Changes in
orientation/cognition occurred in 11 patients
(14%) with disorientation or disassociation noted
in 73% (n = 8) of these patients, and 3 (27%) had
a suspected flashback to a traumatic event. Distur-
bances in the manageability of a patient’s psycho-
motor behavior occurred in four patients (5%)
with only one patient that was difficult to manage
or fought restraints. Aggression was observed in
three patients (4%), and one of these patients
(33%) was physically combative. Eight patients
(11%) posed a safety risk to themselves or staff;
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six (75%) were graded as a minimal safety risk
and two (33.3%) were a moderate safety risk.

The incidence of behavioral derangements for these
16 patients is depicted in Table 5. Fifty percent were
determined to be a safety risk to themselves or staff
(n = 8), and 88% of the patients who were graded as
a safety risk also had a change in affect/emotion or
orientation/cognition categories (n = 7). Distur-
bances in manageability or aggressiveness were
associated with being a safety risk in three patients,
although the inverse was not true.

Discussion

The purpose of this quality improvement project
was threefold: to evaluate the current method of
EDL assessment in a VAMC PACU, to assess the
feasibility of ED-WW Tool adoption, and to
develop a recommendation for evidence-based
practice change based on project findings. The re-
sults of this quality improvement project demon-
strated that there was neither a delirium
assessment scale in use nor a specified frequency
with which delirium should be assessed. Second,
adoption of the ED-WW Tool is clinically feasible
based on the results of the PACU nursing surveys:
nurses found the ED-WW Tool easy to use, benefi-
cial to completing physical assessments, helpful in
recognizing EDL behaviors, and clinically valuable

Table 5. Incidence of Emergence Delirium Behaviors by Patient and Category (n = 16)

Patient Affect/Emotion Orientation/Cognition Manageability Aggressiveness Safety Risk
1 X X X

2 X X

3 X b'<
4 b 4 X
5 b'¢

6 X

7 X X X b'q X
8 X X
9 X b'q

10 X X X X X
11 X X X X X
12 X

13 X
14 X X

15 X

16 X X

Note. “x” denotes a score greater than zero. “Patient number” designates the 16 patients that demonstrated behaviors.
No identifying numbers were assigned to these patients during project implementation.
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to military patients. Nurses’ perceptions of EDL
did not change with ED-WW Tool implementation.
In addition, the ED-WW Tool had a very low
impact on the nurses’ ability to provide patient
care as determined by the NASA-TLX. Third, 21%
of the observed sample demonstrated at least
one behavior associated with EDL, which is com-
parable to the reported incidence rate among mil-
itary patients measured on the PAED scale.” On the
basis of these results, the ED-WW Tool is of low
risk and high clinical benefit to the veteran popu-
lation, and thus recommended for clinical adop-
tion in the VAMC PACU setting.

Results of this project corroborate the perception
that EDL, although relatively uncommon, is a
unique, and perhaps underdiagnosed problem in
the military population,® thus emphasizing the
clinical need for a population-specific scale.
Studies have demonstrated that delirium detection
improves when caregivers use a valid and reliable
assessment scale.'” Although this VA PACU did
not have a delirium protocol in place, Critical
Care Clinical Practice Guidelines recommend
routine monitoring for the presence of delirium
in adults in the ICU at least once per nursing
shift.'® Thus, routine monitoring of EDL on a valid
and reliable scale can improve detection of EDL
and accurately measure its incidence rate.

Delirium scale adoption is dependent on user
perception and value. Similar studies regarding
the implementation of ICU delirium scales have
demonstrated that ease of administration and
nursing staff’s perceived clinical value are vital to
delirium scale sustainability.'®'® Nurses may be
more likely to use the scale if it is of value to the
nurse. Furthermore, delirium scale
implementation has been shown to enhance
patient care by improving patient assessment.'*'®

Use of the NASA-TLX survey in the perianesthesia
environment may alert administrative personnel
of tasks or equipment that negatively impact pa-
tient care or staff morale.”” The PACU nurses rated
the ED-WW Tool as having a very low impact on
their overall workload, suggesting that patient
care would not be compromised by tool adoption.

The incidence of EDL behaviors as measured by
the ED-WW Tool suggests that this tool may be of
clinical benefit to military patients. The ED-WW
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Tool is unique in that it quantifies the safety risk
posed to the patient and staff, which can be signif-
icantly deleterious in military patients.”"?” One
patient was deemed a safety risk but did not
exhibit any other behavior on the tool,
suggesting that the ED-WW Tool is not inclusive
of all patient behaviors that define EDL or that
threaten patient or staff safety.

Limitations

The results of this project are limited by the small
sample of PACU nurses and the potential for
observer effect bias. The project lead’s daily pres-
ence in the PACU during implementation may
have influenced nurses to favor ED-WW Tool im-
plementation or record EDL behaviors that were
not actually demonstrated by the patient.

The preimplementation and postimplementation
surveys completed by the nurses were previously
validated in similar studies conducted in the
ICU.'*" Use of these surveys in the PACU may
decrease the reliability of the nurses’ responses.

The ED-WW Tool is currently undergoing validation
and field testing, which limits the strength of these
results and the interpretation of the behavioral
scores. The developers of this study determined
that any behavior greater than 0 would be definitive
of EDL, because EDL encompasses a spectrum of
behaviors. This approach measures the incidence
of observed EDL behaviors without accounting for
their severity: the patient who scored greater than
0 in all five behavioral categories and the patient
who scored greater than O in only one behavioral
category accounted for two observed incidences
of EDL for this project. The significance of a score
greater than 0 in one or multiple behavioral cate-
gories is yet to be determined.

In addition, the type and length of surgical cases
that are recovered in this VAMC PACU may affect
the observed incidence rate of EDL. This PACU
does not recover general anesthetics of longer
duration, such as open abdominal or vascular
cases. The effect of surgical duration on incidence
of EDL remains undetermined.”"'? This PACU also
does not recover any patient with a pre-existing
diagnosis of obstructive sleep apnea. Although
obstructive sleep apnea has not been directly asso-
ciated with the presence of EDL in adults, it has
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been associated with higher rates of EDL in chil-
dren.”® Therefore, the recovery of these patients
outside the PACU may have affected the incidence
of EDL recorded in this project.

Furthermore, combat history was not discerned in
the patient sample. Combat veterans demonstrate
a higher incidence of EDL than noncombat veter-
ans,” which may also have affected the measured
incidence of EDL.

Finally, the perioperative administration of dexme-
detomidine may have had an uncontrolled impact
on the incidence of EDL in this PACU. Studies sug-
gest dexmedetomidine may be beneficial in
reducing EDL, although it has not been formally
studied in the military population.”” >’
Anecdotally, however, anesthesia providers at this
VAMC frequently administer dexmedetomidine
during the intraoperative period to patients they
suspect to be at risk for EDL. In addition,
administration  of  dexmedetomidine  was
witnessed during this study to patients who
exhibited EDL behaviors in the PACU. The timing
of dexmedetomidine administration suggests that
anesthesia providers use it both preventatively
and remedially. Both of these scenarios may have
affected the rate and severity of witnessed EDL
behaviors in the PACU.
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Implications and Conclusions

This project and the future validation of the ED-
WW Tool provide additional avenues for investiga-
tion. Research results regarding prevention and
treatment of EDL in military patients remain incon-
clusive.”” The ED-WW Tool could be beneficial in
comparing postoperative behavioral scores be-
tween intervention and placebo groups or
comparing behavioral scores over time after phar-
macologic intervention. In addition, military pa-
tients often revisit VA hospitals for repeated
surgeries. If a patient scored greater than 0 in mul-
tiple categories on the ED-WW Tool after one sur-
gery, it would be valuable to see how or if the
anesthesia plan changed with subsequent sur-
geries. Higher scores may also have implications
for PACU staffing: patients with higher scores
may warrant additional staff to be on standby to
ensure their safety during emergence.

Although the evidence generated by this quality
improvement project is low, the benefits of using
the ED-WW Tool as demonstrated by the nursing
responses, the NASA-TLX survey, and the results
of the ED-WW Tool, strongly outweigh the undesir-
able effects. The ED-WW Tool has the potential to
guide providers and improve perioperative care
for military patients.

References

1. Wofford K, Vacchiano C. Sorting through the confusion:
Adverse cognitive change after surgery in adults. AANA J.
2011;79:335-342.

2. McGuire JM. The incidence of and risk factors for emer-
gence delirium in U.S. military combat veterans. J Perianesth
Nurs. 2012;27:236-245.

3. Card E, Pandharipande P, Tomes C, et al. Emergence from
general anaesthesia and evolution of delirium signs in the post-
anaesthesia care unit. Br JAnaesth. 2015;115:411-417. Absalom
AR, ed.

4. McGuire JM, Burkard JE Risk factors for emergence
delirium in U.S. military members. J Perianesth Nurs. 2010;
25:392-401.

5. Chalenor MK, Vacchiano C, Davis LL. Anesthesia emer-
gence phenomenon in military patients: An instrument devel-
opment study. AANA National Conference. 2016.

6. Wilson MJT. Army anesthesia providers’ perceptions of
emergence delirium after general anesthesia in service mem-
bers. AANA J. 2013;81:433-440.

7. Lepouse C, Lautner CA, Liu L, Gomis P, Leon A. Emergence
delirium in adults in the post-anaesthesia care unit. Br J
Anaesth. 2006;96:747-753.

8. Munk L, Andersen G, Mgller AM. Post-anaesthetic emer-
gence delirium in adults: Incidence, predictors and conse-
quences. Acta Anaestbesiol Scand. 2016;60:1059-1066.

9. Yu D, Chai W, Sun X, Yao L. Emergence agitation in adults:
Risk factors in 2000 patients. Can J Anesth. 2010;57:843-848.

10. Umholtz M, Cilnyk J, Wang CK, Porhomayon J,
Pourafkari L, Nader ND. Postanesthesia emergence in patients
with post-traumatic stress disorder. J Clin Anesth. 2016;34:3-10.

11. Kim H-J, Kim D-K, Kim H-Y, Kim J-K, Choi S-W. Risk fac-
tors of emergence agitation in adults undergoing general anes-
thesia for nasal surgery. Clin Exp Otorbinolaryngol. 2015;8:
46-51.

12. Radtke FM, Franck M, Hagemann L, Seeling M,
Wernecke KD, Spies CD. Risk factors for inadequate emergence
after anesthesia: Emergence delirium and hypoactive emer-
gence. Minerva Med. 2010;76:394-403.

13. Barr ], Fraser GL, Puntillo K, et al. Clinical practice guide-
lines for the management of pain, agitation, and delirium in
adult patients in the intensive care unit. Crit Care Med. 2013;
41:263-300.

14. Ely EW, Truman B, Shintani A, et al. Monitoring sedation
status over time in ICU patients. JAMA. 2003;289:2893-2991.


http://refhub.elsevier.com/S1089-9472(18)30409-X/sref1
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref1
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref1
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref2
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref2
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref2
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref3
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref3
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref3
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref3
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref4
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref4
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref4
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref5
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref5
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref5
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref6
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref6
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref6
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref7
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref7
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref7
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref8
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref8
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref8
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref8
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref9
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref9
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref10
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref10
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref10
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref11
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref11
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref11
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref11
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref12
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref12
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref12
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref12
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref13
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref13
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref13
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref13
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref14
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref14

738

15. Stamper MJ, Hawks SJ, Taicher BM, Bonta J, Brandon DH.
Identifying pediatric emergence delirium by using the PAED
scale: A quality improvement project. AORN J. 2014;99:
480-494.

16. Scott P, Mcllveney E Mallice M. Implementation of a vali-
dated delirium assessment tool in critically ill adults. Intensive
Crit Care Nurs. 2013;29:96-102.

17. Devlin JW, Fong JJ, Howard EP, et al. Assess-
ment of delirium in the intensive care unit: Nursing
practices and perceptions. Am J Crit Care. 2008;17:
555-565.

18. Pun BT, Gordon SM, Peterson JE et al. Large-scale imple-
mentation of sedation and delirium monitoring in the intensive
care unit: A report from two medical centers. Crit Care Med.
2005;33:1199-1205.

19. Hart SG, Staveland LE. Development of NASA-TLX (Task
Load Index): Results of empirical and theoretical research.
Adv Psychol. 1988;52:139-183.

20. Becker AB, Warm JS, Dember WN, Hancock PA. Ef-
fects of jet engine noise and performance feedback on
perceived workload in a monitoring task. Int J Aviat Psy-
chol. 1995;5:49-62.

21. Hart SG. Nasa-Task Load Index (NASA-TLX); 20 years
later. Proc Hum Factors Ergon Soc Annu Meet. 2006;50:
904-908.

22. Young G, Zavelina L, Hooper V. Assessment of workload
using NASA Task Load Index in perianesthesia nursing. J Peria-
nesth Nurs. 2008;23:102-110.

WOELFEL ET AL

23. Byers JC, Bittner AC, Hill SG. Traditional and raw task
load index (TLX) correlations: Are paired comparisons neces-
sary?. In: Mital A, ed. Advances in Industrial Ergonomics
and Safety. Philadelphia, PA: Taylor and Francis; 1989:481-485.

24. Wilson MJT, Pokorny ME. Experiences of military CRNAs
with service personnel who are emerging from general anes-
thesia. AANA J. 2012;80:260-265.

25. Nguyen S, Pak M, Paoli D, Neff DE Emergence delirium
with post-traumatic stress disorder among military veterans.
Cureus. 2017;8(12):1-5.

26. Reynolds T, Sankaran S, Chimbira WT, Phan T, Nafiu OO.
Severe obesity and sleep-disordered breathing as risk factors for
emergence agitation in pediatric ambulatory surgery. J Peria-
nesth Nurs. 2018;33:304-311.

27. ManY, Guo Z, Cao J, Mi W. Efficacy of perioperative dex-
medetomidine in postoperative neurocognitive function: A
meta-analysis. Clin Exp Pharmacol Physiol. 2015;42:837-842.

28. Pasin L, Landoni G, Nardelli P, et al. Dexmedetomidine re-
duces the risk of delirium, agitation and confusion in critically ill
patients: A meta-analysis of randomized controlled trials. J Car
diothorac Vasc Anesth. 2014;28:1459-1466.

29. Wilson MJT. Pharmacologic, physiologic, and psycholog-
ical characteristics associated with emergence delirium in com-
bat veterans. AANA J. 2014;82:355-362.

30. Kim DJ, Kim SH, So KY, Jung KT. Effects of dexmedetomi-
dine on smooth emergence from anaesthesia in elderly patients
undergoing orthopaedic surgery. BMC Anesthesiol. 2015;15:
139. https://doi.org/10.1186/s12871-015-0127-4.


http://refhub.elsevier.com/S1089-9472(18)30409-X/sref15
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref15
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref15
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref15
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref16
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref16
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref16
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref17
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref17
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref17
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref17
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref18
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref18
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref18
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref18
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref19
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref19
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref19
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref20
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref20
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref20
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref20
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref21
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref21
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref21
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref22
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref22
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref22
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref23
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref23
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref23
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref23
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref24
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref24
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref24
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref25
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref25
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref25
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref26
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref26
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref26
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref26
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref27
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref27
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref27
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref28
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref28
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref28
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref28
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref29
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref29
http://refhub.elsevier.com/S1089-9472(18)30409-X/sref29
https://doi.org/10.1186/s12871-015-0127-4

	Nursing Perceptions and Workload Impact of a Standardized Emergence Delirium Assessment Scale in a Postanesthesia Care Unit
	Literature Review
	ED-WW Tool
	Methods
	Study Design and Ethical Considerations
	Organizational Setting and Sample
	Implementation
	NASA-TLX Survey

	Data Collection
	Statistical Analysis and Outcome Measures

	Results
	Nursing Perceptions
	EDL Behaviors

	Discussion
	Limitations
	Implications and Conclusions

	References


