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Information in the perianesthesia environment may 
not be communicated across healthcare disciplines, 
potentially causing division on best practice. An exam-
ple is emergence delirium, which requires a timely 
cohesive response. Patients with posttraumatic stress 
disorder (PTSD) may be more susceptible to emer-
gence delirium. Simulation is an effective method to 
rehearse and act on clinical situations without harming 
the patient. The authors developed an interprofes-
sional, interinstitutional simulation exercise to unify 
the perianesthesia team’s interventions based on 
recommended practices for patients who have PTSD 
and are exhibiting emergence delirium. The simula-
tion was tested at an Army community hospital and 
a Veterans Affairs hospital. Staff rotated through 3 
simulation stations located in the preoperative holding 

area and an operating room suite.  A pretest and pre-
requisite reading with application and analysis of the 
content was performed before the simulation. After 
completing the simulation and before returning to 
patient care, participants completed the posttest. The 
pretest vs posttest average score was 49.2% vs 81.6%. 
Based on written and verbal evaluations, the exercise 
accomplished the goals of evaluating templates of a 
simulation exercise for perianesthesia personnel to 
work collaboratively in an interdisciplinary environ-
ment in an emergency situation that met the learning 
needs of anesthesia and nursing personnel. 

Keywords: Emergence delirium, simulation, perianes-
thesia, perioperative education, posttraumatic stress 
disorder.

Donnamarie Lovestrand, RN, MSN, CPAN

COL Denise Beaumont, DNAP, CRNA, ANC, USA 

MAJ Sean Calder, DNP, CRNA, ANC, USA

Melissa Schmidt, RN, MSN, CPAN, CAPA, CNL

Reynaldo Calaro, DNAP, CRNA

Simulation Training Exercise to Improve Outcomes of 
Emergence Delirium in Patients With Posttraumatic  
Stress Disorder

EDUCATION NEWS

Interprofessional collaboration 
in healthcare has been linked 
to not only improved outcomes 
for patients but also improved 
morale, enhanced professional 
competence, and better understand-
ing among healthcare workers.1 
Interprofessional practice is the 
standard for emergency situations 
such as stroke and cardiopulmonary 
arrest.2,3 Furthermore, interinsti-
tutional collaboration has been 
linked to the development of core 
competencies in healthcare practice, 
rather than just having individu-
als gain professional credentials.1 

However, continuing education 
for various disciplines remains, for 
the most part, in silo conditions, 
which prevent sharing of knowledge 
among healthcare teams who serve 
patients together.4 Interprofessional 
competencies do exist, as outlined 
by Quality and Safety in Nursing 
Education for the postgraduate 
nurse. Based on these criteria, 
healthcare team members should 
“function effectively within nursing 
and inter-professional teams, foster-
ing open communication, mutual 
respect, and shared decision-making 
to achieve quality patient care.”5 

The perianesthesia environment 
promotes teamwork with several 
disciplines simultaneously caring for 
patients. These disciplines include 
surgeons, circulating operating 
room (OR) registered nurses, anes-
thesia providers, and postanesthesia 
care nurses. These teams may focus 
attention on multiple patients at 
any given time and must function 
effectively together. Therefore, 
healthcare providers need unity in 
thought and action on interven-
tions for patient care. Each of these 
disciplines has its own professional 
journals in which to seek best prac-
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tice; however, the information may 
not often be communicated across 
the disciplines, potentially causing 
absence or division on best practice. 

One situation requiring prompt, 
unified responses in the perianes-
thesia environment is the patient 
who exhibits emergence delirium. 
Emergence delirium occurs in 
approximately 21% of adults in 
the general population and 27% in 
combat veterans.6 This phenomenon 
can occur in the OR or the postan-
esthesia care unit (PACU) setting. 
Emergence delirium in the pres-
ence of a diagnosis of posttraumatic 
stress disorder (PTSD) complicates 
the situation. These individuals do 
not respond to normal interven-
tions or reorientation.7 The body 
of literature for this occurrence has 
been growing since 2011, but the 
resources are compartmentalized to 
professional journals. Therefore, the 
purpose of this article is to develop 
an interprofessional, interinstitu-
tional simulation exercise to unify 
the interventions of anesthesia, 
surgery, and PACU staff based on 
available recommended practices 
for the patient who has PTSD and is 
exhibiting emergence delirium.

The simulation training pro-
gram was designed by practicing 
perianesthesia providers using the 
following tools: literature, personal 
experience, 2019 National Patient 
Safety Goals, and Quality and Safety 
in Education competencies. The 
goal was to create a realistic hands-
on collaborative experience for a 
challenging and unpredictable emer-
gency situation that requires rapid 
and competent response for optimal 
outcomes in a patient experiencing 
emergence delirium. 

Emergence Delirium
Greiner and Kremer8 suggest the 
definition of emergence delirium 
is unclear in the literature. Indeed, 
there are multiple attempts to define 
emergence delirium in the adult 
patient. According to the American 
Psychiatric Association’s Diagnostic 

and Statistical Manual, Fifth Edition 
(DSM-5), delirium is a neurocognitive 
disorder characterized by a deficit 
in required cognitive function.9 
Delirium can be separated into mul-
tiple subcategories, which include 
delirium from substance abuse, 
medication-induced delirium, and 
delirium due to medical situations or 
other causes. Emergence delirium, 
however, was explained for the 
pediatric population by Wilson and 
Graves10 as a “mental disturbance 
after general anesthesia including 
hallucination, delirium, and confu-
sion.” Postoperative delirium is 
delineated from emergence delirium 
as that which occurs 24 to 72 hours 
after an anesthetic event. Wilson11 
updated this definition in light of the 
incidence of PTSD and emergence 
delirium in the military population. 
Wilson provides specificity about 
emergence delirium in timeframe 
and manifestations as follows:

 The scenario of a combat veteran 
who is emerging from anesthesia 
and is subsequently seen thrash-
ing around in a violent manner 
(to include pulling at monitoring 
equipment, intravenous cath-
eters, endotracheal tubes, drains, 
Foley catheter, etc.), screaming,  
speaking incoherently, hitting, 
biting, or attempting to leave the 
OR … encompassing any time 
frame from the end of surgery to 
discharge from PACU.11(p357)

Wilson’s definition was employed 
during the simulation because of its 
clear description of what the partici-
pants are assessing in an exercise, 
which was piloted at a military insti-
tution with scenario actors who are 
adults. Other suggested definitions 
will not fit into this interdisciplin-
ary education exercise for various 
reasons.

The literature supports the fact 
that a validated delirium scale for 
emergence delirium in the adult 
population does not exist.6 The 
often-used Richmond Agitation 
Sedation Scale does not address the 
particulars of emergence delirium in 
the presence of PTSD and was not 
developed for use in that situation. 
The Richmond Agitation Sedation 
Scale measures the level of seda-
tion of a patient. The Pediatric 
Anesthesia Delirium Scale devel-
oped by Sikich and Lerman12 is the 
only validated tool to date for emer-
gence delirium.11 For the purposes 
of this simulation, the Pediatric 
Anesthesia Emergence Delirium 
Scale lacks characteristics seen in 
adult emergence delirium such as 
purposeful eye contact, not seen in 
the pediatric setting. Because of this 
lack of specificity, Woelfel et al6 
developed and tested an emergence 
delirium tool for the wounded war-
rior patient that demonstrated low 
risk and high clinical benefit in this 
group in a recent process improve-

Circle the ONE answer choice, which, in your clinical judgment, describes patient 
behaviors as he/she emerged from general anesthesia 

AFFECT/EMOTION: 0-Unremarkable/1-Typical Apprehensive/2-Anxious Frightened/3-
Fearful terrified or Panic stricken 

ORIENTATION/COGNITION: 0-Unremarkable/ 1-Typical Disoriented/ 2-Disassociated 
Flashback to traumatic event/3-Can be reoriented Flashback to traumatic event/Cannot 
reorient 

MANAGEABILITY/PSYCHOMOTOR BEHAVIOR: 0-Unremarkable/ 1-Typical 
Uncooperative Fights restraints/2-Difficult to manage Uncontrollable/ 3-Cannot restrain 

AGGRESSIVENESS/PSYCHOMOTOR BEHAVIOR: 0-Unremarkable/ 1-Typical 
Agitated/ Angry Threatening/2-Verbally aggressive Physically aggressive/3-Combative 

PATIENT/STAFF SAFETY RISK: 0-No safety risk/ 1-Minimal safety risk/ 2-Marked 
safety risk/ 3-High safety risk

Figure 1.  Emergence Delirium in the Wounded Warrior (ED-WW) Clinical 
Rating
(Used/reprinted with permission from Jennifer Woelfel-Bissey, CRNA, 2021)
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ment project. This tool was used 
with permission of the authors 
(written personal communication, J. 
Woelfel, CRNA, January 15, 2020) 
as an assessment aid for the partici-
pants in the simulation.

Scenario Validation Checklist
Clinical simulation provides par-
ticipants opportunities to learn in 
a controlled setting that is planned 
to mimic a real work situation.13 
Emergence delirium situations 
resemble those of cardiac arrests in 
which specialized training in the sim-

ulation has produced positive patient 
outcomes.14 Waxman15 provides a 
checklist useful in organizing and 
validating a simulation scenario. The 
simulation developed for this project 
was tested at an Army community 
hospital and a Veterans Affairs hospi-
tal after an institutional review board 
made a nonresearch determina-
tion. Templates for the scenario are 
derived from the National League for 
Nursing. Written objectives correlate 
to the 3 phases in the simulation 
in order to document learning and 
adjust for the interprofessional par-

ticipants. Critical thinking for the 
scenario stems from the pretest and 
prerequisite reading with application 
and analysis of that content as seen 
in each of the 3 phases. Debriefing 
occurred after each phase of the sce-
nario in written form to evaluate the 
simulation of the exercise itself. The 
literature used for prerequisite study 
is all appropriate for the simulation 
exercise itself. The patient event used 
as the case study occurred at the 
Army community hospital in which 
the pilot of this simulation occurred. 
Therefore, the participants had an 
investment in the exercise. The 
Wounded Warrior Clinical Rating 
Tool (Figure 1), combined with an 
abbreviated intervention checklist 
card,16 was provided to each partici-
pant. These cards can be attached to 
an individual’s identification badge 
for easy access (Figure 2). Since the 
case is based on a true situation, its 
plausibility is confirmed. Medications 
used in the scenario represent those 
with known safety profiles and appli-
cation to the anesthesia. 

Personnel and Testing
The authors served as facilitators 
for the scenarios and as clinical 
expert reviewers for their specialty. 
An expert clinical psychologist 
with experience in the treatment of 
patients with PTSD and its effects 
on emergence delirium provided 
the psychological interventions and 
served as an expert reviewer for the 
scenarios but was unavailable for 
the pilot exercise.16 Test security 
was maintained by direct supervi-
sion of facilitators with participants 
in a separate conference room from 
the simulation exercise. Prerequisite 
reading was distributed before simu-
lation training, after completion of 
the pretest. The hospital administra-
tion chose the date for simulation to 
promote maximum participation and 
verbalized commitment to excellence, 
and fully supported the training. 

Simulation Exercise
The team of providers designed the 

Emergence Delirium Wallet Sized Handouts—Front and Back
Nursing Considerations/Management of Emergence Delirium

Preoperative assessment

Identify at-risk patients  Medication reconciliation—note psychotropic 
medications especially prazosin 

  Look for the triad of PTSD 
symptomatology—

  Avoidance, hyperarousal, and intrusion 
symptoms such as nightmares

 Develop hospital-specific process

Development of trusting relationship  Assure patient of his/her safety throughout 
process

 Include family and/or battle buddy

 Consistency of staff, especially in PACU

 Vocal/local technique intraoperatively

Nursing Considerations/Management of Emergence Delirium
PACU

Pharmacology  Perioperative Management of Emergence 
Delirium

  Monitor heart rate arrhythmias and blood 
pressure if alpha adrenergic medication 
given

  Rescue medications ie, dexmedetomidine, 
clonidine, ketamine, promethazine, 
droperidol

Psychological/emotional Quiet voices, soft voices, face patient

 Tactile stimuli only on lower extremities

 Anxiety reducing efforts

  Active listening/validate experiences/
symptom relief

  Documentation—consider use of PAED scale

Discharge considerations  Meet normal hospital criteria for PACU 
discharge

 Referrals for follow-up to behavioral health

 Include family or other social support system

Figure 2.  Pocket Reference: Abbreviated Intervention Checklist Card 
Abbreviations: PACU, postanesthesia care unit; PAED, pediatric anesthesia delirium scale; 
PTSD, posttraumatic stress disorder.
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Time allotted
Actor/simulation 

specifics
Expected 

participant actions Hints/prompts
0-2 min Patient waits in 

preoperative hold 
area on stretcher.

RN and CRNA review chart before 
interview. Begins interview starting 
with medication reconciliation and 
fasting status
Usual questioning on any history of 
problems with anesthesia.
Notices the patient’s hyperarousal, 
nervousness.

Hyperarousal (along with avoidance and intrusive 
symptoms) is one of the triad of symptoms 
linked to PTSD.17

Provider/RN remains calm and neutral with patient.
Open-ended statements such as “you seem 
on edge” or “you seem anxious” help identify 
patients at risk of emergence delirium and 
develop plan of care.18

Establish baseline anxiety. Assess comorbid 
conditions that may interfere or blur clinical 
picture.8

Risk factors: lack of social support, traumatic 
brain injury, depression, PTSD, anxiety?19 
Substance abuse?20

2-5 min Patient is on 
stretcher, 
fidgeting and 
avoiding eye 
contact during 
anesthesia 
assessment.
I am worried that 
my superiors may 
find out about my 
PTSD.
Suppose I 
wake up hitting 
someone like 
I do my wife 
sometimes?

Identify actions as possibly related to 
PTSD and minimize time in preoperative 
hold. Provide warm blanket, pillow, 
low-stimulation environment, and other 
comfort measures.
We maintain privacy for all our patients. 
The only time we share medical 
information is in a need-to-know 
situation.
Do you have nightmares? Are they 
linked to something?
Discuss with patient and family 
members what works when the 
patient needs to be awakened to 
identify if the patient swings or startles 
when awakened.
Ask: “Has anyone ever told you that 
you wake up fighting?”16

“We have a plan that will help you.”
“We are able to reduce the risk of you 
being agitated when you wake up.”
“We often work with patients with 
this issue and have lots of success in 
helping them.”  

Patient with PTSD may be nervous in unfamiliar 
setting or with unfamiliar people16,20,21

What physical needs may need to be met if 
staff notices patient fidgeting or shaking?
Begin process of establishing trusting 
relationship16,20

How will you handle privacy issues? Assure of 
privacy except in need-to-know situations. Offer 
for family, battle buddy, or support person to 
accompany patient to alleviate anxiety.19

Allow patient to identify support persons.
Anything on the medication reconciliation that 
is an alert in the medical record? Psychotropic 
medications?
Have the patient offer/verbalize the diagnosis 
of PTSD only after notation of prazosin, 
nightmares, or self-report of agitated wake-ups.
Validate patient’s baseline knowledge of self-care.
Validate patient’s feelings of anxiety.
What interventions work for the patient?

5 min CRNA discussion 
with patient on 
anesthetic plan

TIVA using dexmedetomidine (can be 
given as a bolus or infusion).
Adequate pain management.
Adequate oxygenation and ventilation.
Vocal coaching during induction and 
emergence  Glucose management.
Identifies comorbidities.
Assesses laboratory test results for 
fluid and electrolyte imbalances.8,16

Avoid benzodiazepines. Quiet room 
when patient enters.
Do not converge on patient while awake.
Quiet induction and emergence.
Low lighting and calm environment.
No touching to stimulate patient 
except for feet.16

Assure patient of plan of care and its 
effectiveness.
Build trusting relationship. Provide assurance of 
his/her safety.16 Maintain consistency of staff, if 
possible, for facial recognition postoperatively.
Dexmedetomidine or clonidine as α2 agonist.
Avoiding volatile anesthetics.
Pain control?
Perioperative oxygen and proper ventilation.
Is the patient diabetic? Consider low-dose 
ketamine early in case. Avoidance of ketamine is 
no longer necessary due to its use in outpatient 
care of PTSD.16,22,23

Refrain from administering a benzodiazepine, 
which is contraindicated in outpatient treatment 
of PTSD; linked to increased incidence of 
emergence delirium.19,20

Table 1.  Phase 1 Simulation: Preoperative Holding on Day of Surgery
Abbreviations: CRNA, Certified Registered Nurse Anesthetist; PTSD, posttraumatic stress disorder; RN, registered nurse; TIVA, total 
intravenous anesthesia.
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simulation in 3 phases to capture 
critical junctures in a care experi-
ence that can influence the outcome 
and experience. The goal was to 
identify the traumatic event and 
optimize safety of both a patient 
experiencing emergence delirium 
and the staff caring for the patient. 
Phase 1 incorporated the identifi-
cation of predisposing risk factors 
for emergence delirium, verbal and 
nonverbal symptoms of PTSD, and 
identification of medications related 
to nightmares caused by PTSD 
(Table 1). The goal of phase 1 was to 
identify patients at risk of emergence 
delirium, communicate to the multi-
disciplinary team of a patient at risk 
of emergence delirium, and create a 
plan of care to support the patient.

Phase 2 focused on the day of 
surgery in the preoperative holding 
and intraoperative care areas (Table 
2). The goals of phase 2 were to 
identify patients with a history of 
PTSD and emergence delirium; ver-
balize strategies to support coping 
mechanisms, minimize stresses, and 
involve anesthesia staff for support; 
and initiate pharmacologic support. 
A key teaching point of phase 2 
was to highlight the importance of 
discussing emergence delirium risk 
in the OR briefing, for anesthesia to 
address the anesthetic plan and the 
actions of OR staff that would pro-
mote the optimal environment.

Phase 3 focused on the emergence 
from anesthesia and management of 
the patient experiencing emergence 
delirium in the PACU (Table 3). 
The goal was to select appropriate 
interventions as discussed in phase 

1, including medications, creating a 
calm and safe environment for the 
patient.

The simulation exercise occurred 
on a day with minimal scheduled 
surgical patients as identified by 
hospital administration. Each mem-
ber of the team on duty was able to 
complete the exercise. The pretest 
was taken 24 hours before the simu-
lation, allowing for participants to 
read the required literature on the 
topic. The pretest consisted of 12 
multiple-choice questions gleaned 
from the information presented 
based on the current body of lit-
erature. The average pretest score 
was 49.2%. Staff rotated through 
the 3 simulation stations located in 
the preoperative holding area and 
an OR suite throughout the day. 
Priority consideration was given to 
surgical patients’ needs, and adjust-
ments in start times were made. 
One of the surgical technologists 
who was aware of the patient pre-
sentation in emergence delirium 
served as the live patient and was 
briefed on actions and responses for 
each stage of the simulation before 
starting the event. After completing 
the 3 phases of the simulation and 
before returning to patient care, the 
participants completed the posttest 
under direct supervision. The post-
test average score was 81.6%. 

The overall comments from the 
participants were positive and vali-
dated the efficacy of the training. 
Some comments regarding how the 
information learned would change 
personal practice included the fol-
lowing:

“Improve[d] communication 
for all caregivers through the con-
tinuum of care”

“Learned follow up—a little 
deeper in patients with PTSD and 
then talk about it”

“Better understanding of emer-
gence delirium and how to manage 
proper situations/outcomes with 
patient-centered safety”

“Improved understanding of 
medical management”

“It will help me be more aware in 
preop”

“Learned that history and meds 
are important”

A Likert scale was used to evalu-
ate the program itself. The scale was 
low to high, with a score of 1=low 
and a score of 4=high. The expertise 
of the presenters, the appropriate-
ness of the teaching strategies, and 
the appropriateness of the physical 
facilities all scored a high level of 
4. Future use of the simulation tool 
will address improving the scores 
by allowing for more time to review 
relevant literature. 

Conclusion
The purpose of this simulation 
exercise on emergence delirium 
was to provide and evaluate a tem-
plate for a simulation exercise for 
perianesthesia personnel to work 
collaboratively in an interdisciplin-
ary environment in an emergency 
situation that meets the learning of 
both anesthesia and nursing person-
nel. Based on written and verbal 
evaluations, the exercise accom-
plished its goals at this hospital 
by providing a hands-on exercise 

Time 
allotted

Actor/simulation 
specifics

Expected 
participant actions Hints/prompts

3 min Team huddle:

During briefing CRNA/OR nurse 
states:
Patient has a history of PTSD, “waking 
up crazy,” hitting his wife in his sleep, 
nightmares, and he seems extremely 
nervous in holding.

CRNA discusses with the operative 
team the plan:
• Dexmedetomidine
• Clonidine
•  Substitution of midazolam with 

clonidine/fentanyl/dexmedetomidine 
(dose related). Consider ketamine 
once anesthetic has begun.

What can we do, as a team, to 
provide the least stimulating 
environment on arrival to 
OR, and during induction and 
emergence? Surgeon stays in 
room to provide extra support 
and familiar face on patient 
awakening.

Table 2.  Phase 2 Simulation: Intraoperative
Abbreviations: CRNA, Certified Registered Nurse Anesthetist; OR, operating room; PTSD, posttraumatic stress disorder.
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through simulation in the surgical 
environment, rather than a labora-
tory. The information presented was 
discussed and implemented at each 
stage of the simulation through the 
cooperative efforts of both anes-
thesia providers and PACU nurses. 
Both groups agreed the exercise 
improved communication and iden-
tified their own roles in handling 
emergence delirium. Identification 
of the specific day and times from 
hospital leadership supported the 
education. Although no written 
comments were directed at the 
interdisciplinary aspect of the exer-
cise, the PACU nurses verbalized 
to the authors that they appreci-
ated and understood the anesthesia 
providers’ thought processes, which 
will help them. The hospital leader-
ship was thankful for the training, 

recognizing the impact it will have 
on the care of future patients, most 
of whom are soldiers and veterans. 
The authors were encouraged to 
return to provide more training. 
Overall, the simulation was success-
ful in meeting the goals. 
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