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Simulation represents a true paradigm shift in teach-
ing and learning that has revolutionized healthcare
education. However, few continuing education oppor-
tunities for anesthesia providers exist using simula-
tion of any type. This article explores the usefulness
of high-fidelity simulation (HFS) as a valuable tool
for continuing education and reports the results of
a needs assessment conducted among 22 practic-
ing nurse anesthetists. The questions related to their
exposure to HFS and asked them to rank their experi-
ence with 11 anesthesia events. Next, respondents
were asked to rank a similar list of anesthesia events
that would be useful for continuing education using
simulation.

revolution in continuing education is occur-
ring, and simulation is a key component.
The most recent Institute of Medicine (IOM)
initiative on The Future of Nursing' endorses
simulation as an innovative educational
technique to be used to expand the workforce, assess
competency, and promote team training. Simulation as
a teaching and learning method has been advocated as
a viable tool to decrease human error in healthcare and
anesthesia and is described as an ethical imperative.**
Simulation has now achieved enough status that it
will be formally incorporated into the recertification
process for anesthesiologists.® However, few continu-
ing education opportunities for anesthesia providers
exist using simulation of any type. Virtually no research
has explored experienced Certified Registered Nurse
Anesthetists’ (CRNAs") thoughts, attitudes, and knowl-
edge regarding participation in continuing education
activities using high-fidelity simulation (HFS).”® This
article endeavors to explore the usefulness of HFS as a
valuable tool for continuing education, and it reports the
results of a needs assessment conducted among a small
group of nurse anesthetists to glean future directions
for continuing education curricula incorporating HFS.
High-fidelity simulation immerses the participant using
a variety of physiologic and pharmacologic real-time pa-
rameters to suspend disbelief.1%-13
Simulation appears to be the idyllic teaching and
learning method in many educational settings, but there
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Of participants, 71% ranked advanced cardiac life
support scenarios, anesthesia machine mishaps, and
malignant hyperthermia as highly effective choices for
using HFS. Eighty-one percent of participants identi-
fied that they envision simulation as a valuable tool
to assess competency, but respondents had mixed
written responses when asked if simulation should be
used for recertification. This needs assessment rep-
resents a beginning, grassroots attempt to establish
nurse anesthetists’ perceptions related to using HFS as
a tool for continuing education.
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are substantial barriers, limiting its diffusion into con-
tinuing education curricula. First, simulation is complex
and requires extensive faculty involvement.'* High-
fidelity simulation is expensive, and many healthcare
professional associations cannot afford the equipment
and workforce needed to manage an effective simulation
center. Therefore, access to this technology is currently
unavailable to most practitioners.'® Healthcare practitio-
ners often avoid involving themselves in simulated activi-
ties because the simulated environment is unfamiliar and
daunting. Other authors cite lack of exposure to simula-
tion and an aversion to being videotaped as a barrier to
using simulation for continuing education.'>°

Simulator technology related to fidelity may be new,
but the technique of using simulation as a teaching and
learning method has been used in nursing and nurse
anesthesia for more than 30 years.”!” Simulation is
used routinely throughout the education and training of
student registered nurse anesthetists in approximately
96% of nurse anesthesia programs, although only ap-
proximately half of all nurse anesthesia programs use
HFS.!® Credentialing bodies are evaluating the use of
simulation technologies to assess the competency and
safety of its practitioners.'

Review of Literature

The review of the literature included evidence from
nursing and nursing students because most information
pertaining to perceptions of simulation in healthcare
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education curricula currently resides in these areas.
Evidence from other industries, such as aviation and
the nuclear industry, was excluded from this review in
order to focus and analyze existing evidence from a more
homogeneous professional vantage point. This focus
can become broader and more heterogeneous as more
evidence is gathered regarding professional attitudes and
perceptions in nurse anesthesia related to using simula-
tion for continuing education.

Research related to nursing students and student reg-
istered nurse anesthetists using simulation tends to focus
on qualitative aspects of the learning experience.?%?
Consistently, students enjoy and appreciate simulation
and value HFS as a meaningful teaching and learning
experience.

Experienced nurse anesthetists express similar posi-
tive perceptions. Ten CRNAs who participated in an HFS
scenario plus a debriefing session related to malignant
hyperthermia reported that this type of deliberate prac-
tice was a valuable, positive experience.” Experienced
nurse anesthetists agree that the rare occurrence of
critical events would be a strong rationale for the use of
simulator technology. In other words, it is difficult to
maintain competency and schedule continuing education
events for critical events rarely occurring in practice.®
High-fidelity simulation would be perfectly matched to
curricula focusing on high-risk, low-exposure events.
More research with CRNAs is needed to delineate specif-
ic curricula using simulation that would be meaningful.

Surveys in nursing education and nursing practice
that assess usage patterns and other experiences involv-
ing HFS appear in the literature. An international survey
of 66 nursing programs and 150 simulation centers re-
vealed that HFS was used most commonly in associate
degree curricula for medical-surgical courses, whereas in
bachelor degree programs HFS was used mostly for basic
skills assessment.”* High-fidelity simulation was used
the least in graduate nursing programs; however, when
it was used, it was most beneficial for advanced physi-
cal assessment and in the nurse anesthesia specialty.?
A survey among 523 practicing registered nurses in a
tertiary hospital identified barriers of HFS-based educa-
tion and training.'® These barriers included stress while
in the simulated environment, unfamiliarity with the
equipment, and anxiety about being videotaped. Nurses
with prior simulation experience identified fewer barriers
to simulation training than those with little or no prior
exposure to HFS. Managing rare events was commonly
suggested as a priority for simulation-based education,
particularly among nurses with fewer than 5 years of
experience.!®

Fallacaro and Crosby® asked 120 practicing nurse
anesthetists to identify and rank adverse events that
occur in their daily anesthesia practice for the purpose
of expanding and using these events in future simulation
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Phase 1: Gather preliminary data
Establish needs assessment goals
Perform a review of literature

Phase 2: Plan
Develop a timeline
Edit needs assessment content

Phase 3: Data collection
Launch needs assessment survey

Phase 4: Data analysis
Review results
Identify weakness/limitations

Phase S: Report results

Figure. Needs Assessment Framework?4
Abbreviation: IRB, institutional review board.

curricula. Seven events, in order of frequency, were iden-
tified as having occurred most frequently: hypertension,
hypotension, bradycardia, acute hemorrhage, hypother-
mia, coronary constriction, and oliguria.

Traditional methods of continuing education among
nurse anesthetists must be reevaluated to incorporate
simulation activities in places where it might be ben-
eficial to maintain competence in technical skills and
complex clinical decision-making. Therefore, exploring
how nurse anesthetists would use simulation as a teach-
ing and learning method and how they perceive HEFS
technology would be valuable. One step toward a more
organized approach to using simulation as a teaching and
learning method among experienced nurse anesthetists
is to conduct a needs assessment of these adult learners.

Methods of Conducting a Needs Assessment
The purpose of this needs assessment was to create a
pilot survey to investigate the knowledge, perceptions,
and attitudes of nurse anesthetists regarding using HFS
for continuing education.?* A needs assessment could be
considered a beginning toward applying evidence-based
practice in the setting of education and includes not only
finding and using the best evidence in providing quality
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10.

11.

12.

Please indicate your gender.

Please select a category that includes your age.

20-30 51-60
31-40 61-70
41-50 > 70

Please select the number of years you have been practicing
as a CRNA.

0-5 years 16-20 years
6-10 years 21-25 years
11-15 years > 25 years

Which of the following best represents your type of
anesthesia practice setting?

Hospital

Ambulatory/outpatient (surgical center/office-based)
Academic (college/university)

Administration

Research

Please indicate your current employment status.
Full-time Part-time

Have you ever been exposed to high-fidelity simulation
(HFS)? (A high-fidelity simulation involves an immersive
scenario experience where a mannequin automatically
responds to user assessments and interventions. The
simulator breathes, has heart sounds and breath sounds,
and allows a variety of medications and other interventions
to be administered.)

Yes No

If you have been exposed to HFS, please indicate the type
of first experience.

Nursing undergraduate curricula

Nurse anesthesia curricula

Anesthesia continuing education conference

Other, please specify (open-ended response allowed)

How many other educational experiences using simulation
have you had since your first experience?

None 1 2 3 >3
Does your institution have a high-fidelity simulator?

Yes No
Would you be interested in earning continuing education
credits using high-fidelity simulation?

Yes No
Would you pay additional money for a continuing educational
event that was designed using high-fidelity simulation?

Yes No
Would you be interested in being an active participant for a
continuing educational event utilizing high-fidelity simulation?
(An active participant would be at the head of the bed actively
involved in the scenario, making decisions and interacting

with the simulator and any other participants involved in the
scenario.)

Yes No

Unsure

Unsure

Unsure

Unsure

Table 1. Final Needs Assessment Survey Questions
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13.

14.

15.

16.

17.

18.

How important is simulation to teaching current and future
issues/topics in nurse anesthesia continuing education?

Highly unimportant
Somewhat unimportant
Neutral

Somewhat important
Highly important

Approximately how often do you encounter the following
clinical issues? (Choices are daily, weekly, monthly, once
per year, rarely [every few years], or never.)

Anaphylaxis

Anesthesia machine mishaps
Bleeding
Bronchospasm/laryngospasm
Cardiopulmonary resuscitation
Difficult airway

Hypotension

Hypertension

Hypoxemia

Respiratory failure

Malignant hyperthermia
Myocardial ischemia/infarction

How effective do you believe high-fidelity simulation could
be for continuing education related to the clinical issues
listed below? (Choices are highly effective, effective, neutral,
ineffective, or highly ineffective.)

Anaphylaxis

Anesthesia machine mishaps
Bronchospasm/laryngospasm
Anesthesia crisis resource management
Cardiopulmonary resuscitation
Debriefing

Difficult airway
Hypotension/hypertension
Hypoxemia/respiratory failure
Malignant hyperthermia
Myocardial ischemia/failure

Do you have any comments or suggestions related to
continuing education using high-fidelity simulation?
(open-ended question)

Do you envision simulation as a valuable tool to assess clinical
competency?

Highly not valuable
Not valuable
Neutral

Valuable

Highly valuable

What are your thoughts regarding using high-fidelity simulation
for recertification? (open-ended question)
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education but also what best suits the individual partici-
pating in the educational event.”’

A systematic approach was used to develop this needs
assessment following Gupta’s framework.** In phase 1,
prior published surveys conducted in nursing and nurse
anesthesia were translated to this assessment. Key phases
of this approach are outlined in the Figure. Content
validity was performed as part of phase 1, using a small
focus group of 4 practicing CRNAs, 2 of whom were
content experts, having experienced HFS both in nurse
anesthesia education and continuing education. The
other 2 CRNAs had no HFS experience. Each member of
the focus group completed the survey privately, and then
all 4 came together to discuss and decide if each question
would remain in the survey, would be deleted from the
survey, or would be modified. Gaps related to informa-
tion contained in the survey, as well as future informa-
tion needed to be ascertained, were discussed. The final
version of the needs assessment appears in Table 1.

Phase 2 included a project proposal approved by the
institutional review board of Texas Christian University
Harris College of Nursing and Health Sciences. Phase 3
launched the data collection process using Zoomerang, a
web-based survey site. Participants had a 2-month time
frame to respond. A reminder was sent electronically
to all participants 2 weeks before the needs assessment
survey was closed. Informed consent was implied by
voluntarily agreeing to complete the needs assessment
survey. Individuals could respond only once, and all re-
sponses were anonymous.

A convenience sample of 50 practicing nurse anesthe-
tists from Fargo, North Dakota, and Houston, Texas, were
asked to complete the electronic needs assessment survey.
Participants were chosen in specific geographical areas
that were already known to the investigator, in order to
simplify access to participants for this pilot project.

Results

Twenty-two of 50 individuals completed the needs as-
sessment, yielding a response rate of 44%. Most respon-
dents were not affiliated with Texas Christian University.
Demographic analysis (Table 2) revealed that respon-
dents were mostly female (59%) and between 31 and 50
years of age (64%). Of the respondents, 23% had up to
5 years practicing as a CRNA, 27% had 6 to 10 years of
experience, 27% had 11 to 25 years of experience, and
23% possessed greater than 25 years of experience. Most
of the nurse anesthetists practiced full-time (95%) and in
a hospital setting (73%).

These respondents were nearly equally balanced
between having prior exposure to HFS (48%) and having
no prior exposure to HFS (52%), with 1 respondent
not fully answering this question (Table 3). Ninety-one
percent of nurse anesthetists exposed to HFS experienced
it for the first time in their nurse anesthesia curricula,
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No. (%)?
Gender
Male 9 (41)
Female 13 (59)
Age (y)
20-30 1 (5)
31-40 7 (32)
41-50 6 (27)
51-60 6 (27)
61-70 1 (B
> 70 1 (5)
Years of CRNA practice
0-5 5 (23)
6-10 6 (27)
11-15 2 (9)
16-20 4 (18)
21-25 0 (0
> 25 5 (23)
Practice setting
Hospital 16 (73)
Ambulatory 0 (0)
Academic 5 (23)
Office 0 (0
Administration 1 (5
Research 0 (0)

Table 2. Demographic Characteristics (N = 22)
@ Some totals do not add to 100% because of rounding.

with only 1 nurse anesthetist experiencing HFS as part of
a continuing education experience. Overall, 59% of the
participants had never experienced subsequent exposure
to any other educational experiences using HFS. Most
nurse anesthetists participating in this needs assessment
survey worked in an institution that does not have a HEFS
(57%), but most were interested in earning continuing
education credits using HFS (77%).

The higher cost of simulation technology, as opposed
to traditional teaching and learning methods, has been
cited as a barrier to simulation.'® Yet more than half of
the nurse anesthetists polled would pay extra to experi-
ence HFS for continuing education (59%) and would
be interested in being an active participant (68%).
Participants also reported that simulation was of some
to high importance (77%) to teaching current and future
topics for continuing education in nurse anesthesia.

Eleven anesthesia intraoperative critical events were
part of the needs assessment survey, and respondents
were asked to indicate how frequently they experienced
each event in their practice (daily, weekly, monthly,
once per year, rarely, never). This list was adapted
from the anesthesia pathophysiologic events used in the
study by Fallacaro and Crosby.® The 3 most frequently
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Any exposure to HFS? No. (%)
Yes 10 (48)
Type of first exposure to HFSP
Nursing undergraduate curricula 0 (0)
Nurse anesthesia curricula 10 (91)
Anesthesia-related CE conference 1 (9
Other 0 (0)
No 11 (562)

Table 3. Reported Simulation Experiences (N = 22)
@ One respondent did not check yes or no but replied to the
subquestion on type of first exposure to HFS.

Abbreviations: HFS, high-fidelity simulation; CE, continuing
education.

experienced anesthesia intraoperative critical events re-
ported by participants in this survey to occur on a daily
or weekly basis were hypotension (48%), hypertension
(32%), and bleeding (14%). Cardiopulmonary resuscita-
tion and anaphylaxis were ranked as experienced rarely
to almost never. These rarely experienced high-risk, low-
exposure critical anesthesia events create a compelling
reason to use HFS for continuing education, as they pose
no harm to patients but allow unlimited practice, espe-
cially in a team setting.

Next, the participants were asked to review a list of
anesthesia events and select those that would be useful
for continuing education using simulation. The list of
anesthesia events was compiled from simulated anesthesia
events found in the literature and from the author’s per-
sonal experience with simulation.®***” Cardiopulmonary
resuscitation scenarios, anesthesia machine mishaps, and
malignant hyperthermia were selected by 71% of the
respondents as being highly effective choices for using
HFS as part of continuing education curricula, whereas
difficult airway, debriefing, and anesthesia crisis resource
management were least frequently selected. Eighty-one
percent of CRNA respondents identified that they envi-
sion simulation as a valuable tool to assess clinical compe-
tency, but respondents had mixed written responses when
asked if simulation should be used for recertification.

Discussion

Many nurse anesthetists in this needs assessment survey
saw the value of using HFS for recertification but did not
feel comfortable with simulation in general. This is similar
to findings in other surveys.'®?? One possible explanation
for this finding is the participants’ limited exposure to
simulation. Simulation in nurse anesthesia is a relatively
new phenomenon; only 48% of the participants had prior
HFS experience. In this group, 59% of respondents had
no subsequent exposure to HFS, whereas 33% had greater
than 3 exposures to HFS. These data likely reflect the
limited nature of sampling conducted in this pilot study
and cannot be generalized among all nurse anesthetists.
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A future needs assessment survey conducted nationally
could glean more comprehensive knowledge related to
CRNA exposure to HFS. Increased exposure of nurse
anesthetists to HES is needed in order to more thoroughly
evaluate learning needs using this innovative technology.

This sample of nurse anesthetists ranked difficult
airway, anesthesia crisis resource management, and
debriefing the lowest among their choices for highly
effective uses for HFS. Strong evidence exists support-
ing simulation for all of these clinical issues. Anesthesia
crisis resource management and nontechnical skills are
integral to simulation curricula. Debriefing is at the crux
of effective simulation.'®!*?7 Increased exposure to HFS
might change these existing perspectives regarding spe-
cific curricula using simulation. However, this needs to
be studied on a larger scale in order to possess greater
external validity and extrapolate this information to a
larger population.

Using HFS for recertification resulted in mixed written
responses when asked as an open-ended question in this
needs assessment survey. Six responders indicated they
were unsure, compared with another 6 responders who
indicated HFS for recertification was a good idea. Only
2 survey responders wrote that recertification using
simulation is “unfavorable and make-believe practice”
and “absolutely unnecessary.” It would be interesting to
glean more information regarding recertification issues
and HFS from nurse anesthetists.

It is clear that this needs assessment has limitations
related to selection bias from accessing only participants
known to the investigator and its small sample size. More
questions must be explored related to anesthesia topics of
interest using simulation as well as to perceptions related
to using simulation for recertification. Nurse anesthetists
are interested in using simulation for continuing educa-
tion curricula, but more information is necessary at the
national level in order for an organized approach to be
effective.

Conclusion

Best evidence does not exist regarding a specific place
for HFS among experienced nurse anesthetists. This
pilot needs assessment survey was developed from the
literature and was conducted to establish grassroots
perceptions related to HFS and to explore the extent of
interest in using HFS as a tool for continuing education
among practicing nurse anesthetists. This needs assess-
ment identified a strong interest, with 77% of CRNAs
willing to participate in HFS for continuing education. It
is evident that practicing nurse anesthetists value simula-
tion as a teaching and learning method but do not fully
understand its capabilities. High-risk, low frequency
events such as cardiopulmonary resuscitation, anesthe-
sia machine mishaps, and malignant hyperthermia were
cited as highly effective events to be used in simulation
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curricula. An overwhelming 81% of respondents valued
HES to assess competency, but only 59% favored using
HEFS for recertification. A knowledge gap persists related
to exactly how and when to use HFS as an effective
teaching and learning method for continuing education
among practicing nurse anesthetists. Information from
this needs assessment could be used as a foundation for
further research and educational planning at the local,
state, and national levels related to using HFS for con-
tinuing education.

REFERENCES
1. Institute of Medicine. The Future of Nursing: Leading Change, Advancing
Health. Washington, DC: National Academies Press; 2011.

2. Committee on Quality of Health Care in America. Crossing the Quality
Chasm: A New Health System for the 21st Century. Washington, DC:
Institute of Medicine; 2001.

3. Kohn LT, Corrigan JM, Donaldson MS. To Err is Human: Building A
Safer Health System. Washington, DC: National Academies Press; 2000.

4. Ziv A, Wolpe PR, Small SD, Glick S. Simulation-based medical educa-
tion: an ethical imperative. Acad Med. 2003;78(8):783-788.
5. Gallagher CJ, Tan JM. The current status of simulation in the main-

tenance of certification in anesthesia. Int Anesthesiol Clin. 2010;48(3):
83-99.

6. American Board of Anesthesiology. Maintenance of Certification
in anesthesiology (MOCA). http://www.theaba.org/Home/anesthesio
logy_maintenance. Accessed December 3, 2010.

7. Hotchkiss MA, Mendoza SN. Update for nurse anesthetists: part 6:
Full-body simulation technology: gaining experience using a malig-
nant hyperthermia model. AANA J. 2001;69(1):59-65.

8. Fallacaro MD, Crosby FE. Untoward pathophysiological events:
simulation as an experiential learning option to prepare anesthesia
providers. CRNA Clin Forum Nurse Anesth. 2000;11(3):138-143.

9. Lupien AF. Simulation in nurse anesthesia education. In: Henrichs
B, Thompson J, eds. A Resource for Nurse Anesthesia Educators. Park
Ridge, IL: AANA Publishing Inc; 2009:225-242.

10. Issenberg SB, McGaghie WC, Petrusa ER, Gordon DL, Scalese RJ. Fea-
tures and uses of high-fidelity medical simulations that lead to effective
learning: a BEME systematic review. Med Teach. 2005;27(1):10-28.

11. Seropian MA, Brown K, Gavilanes JS, Driggers B. Simulation: not just
a manikin. ] Nurs Educ. 2004;43(4):164-169.

12. Seropian M, Dillman D, Lasater K, Gavilanes J. Mannequin-based
simulation to reinforce pharmacology concepts. Simul Healthc.
2007;2(4):218-223.

13. Nehring WM, Lashley FR, Ellis WE. Critical incident nursing manage-
ment using human patient simulators. Nurs Educ Perspect. 2002;23(3):
128-132.

196 AANA Journal m June 2012 » Vol. 80, No. 3

14. Gaba DM, Raemer D. The tide is turning: organizational structures
to embed simulation in the fabric of healthcare. Simul Healthc. 2007;
2(1):1-3.

15. Cannon-Diehl MR. Simulation in healthcare and nursing; state of the
science. Crit Care Nurs Q. 2009;32(2):128-136.

16. DeCarlo D, Collingridge DS, Grant C, Ventre KM. Factors influencing
nurses’ attitudes toward simulation-based education. Simul Healthc.
2008;3(2):90-96.

17. Cooper JB, Taqueti VR. A brief history of the development of man-
nequin simulators for clinical education and training. Qual Safe Health
Care. 2004;13(suppl 1):111-i18.

18. Turcato N, Roberson C, Covert K. Simulation-based education: what’s
in it for nurse anesthesia educators? AANA J. 2008;76(4):257-262.

19. Nehring WM. U.S. boards of nursing and the use of high-fidelity patient
simulators in nursing education. J Prof Nurs. 2008;24(2):109-117.

20. Feingold CE, Calaluce M, Kallen MA. Computerized patient model
and simulated clinical experiences: evaluation with baccalaureate
nursing students. | Nurs Educ. 2004;43(4):156-163.

21. Henrichs B, Rule A, Grady M, Ellis W. Nurse anesthesia students’
perceptions of the anesthesia patient simulator: a qualitative study.
AANA J. 2002;70(3):219-225.

22. Nehring WM, Lashley FR. Current use and opinions regarding human
patient simulators in nursing education: an international survey. Nurs
Educ Perspect. 2004;25(5):244-248.

23. Schoening AM, Sittner BJ, Todd MJ. Simulated clinical experience:
nursing students’ perceptions and the educators’ role. Nurse Educ.
20006;31(6):253-258.

24. Gupta K. A Practical Guide to Needs Assessment. San Francisco, CA:
John Wiley & Sons; 2007.

25. Sackett D, Rosenberg WM, Gray JA, Haynes RB, Richardson WS.
Evidenced based medicine: what it is and what it isn’t. BMJ. 1996;312
(7023):71-72.

26. Schwid HA, O’Donnell D. Anesthesiologists’ management of simu-
lated critical incidents. Anesthesiology. 1992;76(4):495-501.

27. Villanueva C. Simulation-based education: practical approaches to
curriculum integration. In: Henrichs B, Thompson J, eds. A Resource
for Nurse Anesthesia Educators. Park Ridge, IL: AANA Publishing Inc;
2009:339-370.

AUTHORS

M. Roseann Cannon-Diehl, CRNA, DNP, is associate professor of profes-
sional practice at Texas Christian University Harris College of Nursing and
Health Sciences, School of Nurse Anesthesia, Fort Worth, Texas. Email:
roseann.cannon@tcu.edu.

Susan M. Rugari, RN, PhD, CNS, is assistant professor at Texas Chris-
tian University Harris College of Nursing and Health Sciences.

Terri S. Jones, CRNA, DNP, is assistant professor at Texas Christian
University Harris College of Nursing and Health Sciences, School of Nurse
Anesthesia.

WWW.aana.com/aanajournalonline



