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An evaluation was conducted of perceptions of practic-
ing Certified Registered Nurse Anesthetists (CRNAs) 
toward use of simulation for initial certification, con-
tinuing education, and recertification. The hypothesis 
was that a 1-day simulation experience would improve 
their perceptions toward simulation use. The first 
phase developed content-valid questions to examine 
CRNAs’ perceptions toward simulation. The second 
phase used these questions to survey practicing 
CRNAs in the District of Columbia, Maryland, and Vir-
ginia. During the third phase, 9 CRNAs were selected 
to complete a 1-day simulation experience and com-
plete the perception questionnaire before and after the 
experience. Through content validity index calcula-
tions, 25 of 27 questions were retained for use in this 

study. A total of 378 CRNAs responded to the ques-
tionnaire. There was consensus that human patient 
simulation (HPS) is an important part of anesthesia 
provider training, and 85.7% strongly agreed, agreed, 
or somewhat agreed that HPS should be a required 
component for initial certification. Additionally, 52.9% 
of respondents agreed (somewhat agreed or strongly 
agreed) that continuing education units from HPS 
should be required for recertification. After the simula-
tion, a significant (P < .05) positive change in level of 
agreement was noted for 13 of 25 questions, including 
questions related to initial training and recertification. 

Keywords: Certification, human patient simulation, 
recertification.
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R
educing errors related to the delivery of health-
care is a high priority. In 1999, the  Institute 
of Medicine estimated that between 44,000 
and 98,000 people died in hospitals across the 
United States as a direct result of preventable 

medical errors, making hospitalization the eighth leading 
cause of death that year.1 Since that 1999 report, medical 
professionals have been examining methods to prevent 
such avoidable errors. A potential method of reducing 
medical errors is to implement evaluation and teaching 
strategies that change the process that providers use in 
approaching medical decision making. As a means of 
reducing the potential errors in anesthesia practice, high-
fidelity simulation (Sim One) was introduced in training 
programs more than 20 years ago.2 Simulation is both 
an evaluation and teaching strategy that is designed to 
incorporate decision-making scenarios into training before 
the learner is exposed to these situations in reality.3 The 
2001 Institute of Medicine report, “Crossing the Quality 
Chasm,” identified simulation training as a potential means 

of addressing problems with patient safety and quality.4

Effective simulation should have sufficient elements 
of the real-world situation and circumstances that are 
replicated to create actual clinical situations repre-
sentative of the real-world domain.2 Improvements in 
technology have the potential to allow for the increased 
ability to mimic real clinical situations. As technol-
ogy acquires an increasingly important role in medical 
education, full-scale computer simulation, also known 
as human patient simulation (HPS), has major potential 
for education in anesthesia.3 Simulation has evolved from 
low-fidelity simulations, such as task trainers, to high-
fidelity patient simulations that mimic true physiological 
responses to myriad simulated patient conditions. There 
is some evidence that competency is improved through 
increased simulation exposure.5 For example, students 
involved in simulation training acquired competencies 
quicker than those who did not.5 Additionally, well-
staged and realistic simulation is associated with better 
learning outcomes.6 In a survey of preceptors of student 
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registered nurse anesthetists, Certified Registered Nurse 
Anesthetists (CRNAs) indicated that students exposed to 
simulation education in conjunction with clinical educa-
tion demonstrated greater clinical competency in the first 
month of clinical training.5

In some settings, performance by individuals on 
simulation is used as part of the evaluation of clinical 
competency. In 2004, the Israeli Board of Anesthesiology 
Committee investigated the addition of a simulation-
based examination to the national board examination 
process, and it is now a required component of the board 
examination.7 Similarly, the Anesthesia Oral Examination 
Board of the Royal College of Physicians and Surgeons of 
Canada researched the use of simulation as an adjunct 
to oral board examinations for senior anesthesiology 
residents.8 The authors concluded that performance on 
the examination varied based on testing modality, and 
they noted that those who “know how” may not neces-
sarily be able to “show how” in a simulation laboratory. 
Simulation is being considered a useful adjunct to the 
oral examination.8 

In 2008, the American Board of Anesthesiology re-
quired a simulation course as part of maintenance of 
certification in anesthesia.9 This board examines and 
certifies physicians who complete an accredited program 
of anesthesiology training in the United States and who 
voluntarily apply to the board for certification or recerti-
fication.10 Anesthesiologists must participate in a simula-
tion course approved by the ASA to meet the established 
criteria for recertification. The course is not graded, but 
a debriefing is provided and feedback about performance 
is given to participants.11

The management of critical incident scenarios, such 
as trauma management, resuscitation through employ-
ment of advanced cardiac life support (ACLS), malignant 
hyperthermia, and crisis resource management, are part 
of the simulation criteria involved in the board certi-
fication process. Crisis resource management refers to 
the management of critical incident scenarios. Critical 
incidents are classified as high risk, low incidence. 
Training through simulations, as researched by Blum et 
al,12 indicates that increased exposure to simulation may 
lead to more successful management of these scenarios. 
Participants of Blum and colleagues’ research on crisis 
resource management reported improved behaviors in 
their most significant, difficult, or critical events, citing 
an improvement in overall performance.12 In a study con-
ducted by Schwid and coworkers, the retention of ACLS 
guidelines improved for the group exposed to simulation 
training vs the group receiving only textbook teaching.13 

In a randomized trial, Wayne et al14 also found that 
ACLS performance improved significantly with the use of 
simulation training compared with the use of clinical ex-
perience alone. Furthermore, a follow-up of the cohort by 
Wayne et al showed no decrease in ACLS knowledge over 

a 14-month period for those completing the simulation 
training.15 Henrichs et al16 compared the performance 
of anesthesiologists and CRNAs in the management of 
4 separate critical incident scenarios. In this study, the 
anesthesiologists scored slightly higher than the CRNAs 
in these scenarios. Both groups showed a need for the 
refinement of skills regarding critical incident scenarios. 
Based on this literature review, there is little research in 
the literature about CRNAs’ management of critical inci-
dent scenarios because the research has been limited pri-
marily to anesthesiologist and anesthesiology residents. 

The ASA has endorsed the use of simulation and 
reports the advantages of participation in simulation, 
including experiential training from peer-reviewed pro-
grams, an opportunity to improve patient safety through 
teamwork and critical event training, and the opportunity 
to reflect on the management of challenging situations in 
a confidential setting.17 Participation in simulation-based 
training also fulfills the most recent requirements set by 
the American Board of Anesthesiology for recertification. 
Although the ASA endorses simulation, there is little 
research establishing anesthesia provider perceptions of 
simulations. 

Perception, as defined by Lindsay and Norman,18 is 
the process whereby sensory stimulation is translated 
into organized experience. That experience, or percep-
tion, is the joint product of the stimulation and of the 
process itself. Thoughts, opinions, or attitudes are often 
used interchangeably with the term perception. In 1993, 
research was conducted comparing the attitudes of simu-
lation use among Australian and American anesthetists.19 
Use of simulation is not universally accepted as necessary 
for continuing competence; for example, 65% of respon-
dents, predominantly American, were not in favor of 
using simulation for recertification. 

The National Board of Certification and Recertification 
of Certified Registered Nurse Anesthetists (NBCRNA) is 
the certifying body for nurse anesthetist graduates and 
the recertifying body for practicing CRNAs. In 2004, 
the American Association of Nurse Anesthetists (AANA) 
Council of Recertification (a precursor to the NBCRNA) 
sent a questionnaire to 29,000 CRNAs. At that time, 
91% of CRNAs were opposed to using simulation for the 
purpose of recertification.20 Integral to the discussion on 
the use of simulation is the perception of how anesthe-
sia providers can use simulation for education, learning 
new techniques, improving safety, and possibly recer-
tification.21 Additionally, with the recent change in re-
certification requirements in the Continued Professional 
Certification program, simulation use (although not 
mandated) may have increasing importance. 

The perceptions of nurse anesthetists related to the 
use of simulation for initial training, certification, con-
tinuing education, and recertification have not been 
investigated extensively, to our knowledge. Perceptions, 
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however, are shaping the educational landscape. This re-
search will investigate the perceptions of practicing nurse 
anesthetists regarding the use of simulation for initial 
training, certification, continuing education, and recerti-
fication and the effect of an experience with a simulated 
critical incident scenario on these areas.

Methods
This research protocol used a 3-phase descriptive process 
that included question content development and testing; 
recruitment of and deployment of the questions to 
CRNAs practicing in the District of Columbia, Virginia, 
and Maryland; and participation in a simulation experi-
ence using a critical incident scenario.

• Phase 1. Items for evaluating perception were de-
veloped by investigators and adapted from previous un-
published work. Permission to adapt the questions was 
obtained from the students and principal investigator. 
After obtaining human research exempt status from the 
institutional review board (IRB), we conducted content 
validity testing of the perception instrument using a panel 
of experts. Ten nurse anesthesia subject content experts 
participated in the testing of the 27 new and revised ques-
tions developed to examine the perceptions of CRNAs 
regarding simulation use for initial training, certification, 
continuing education, and recertification. Participants 
were emailed an information letter and link to the ques-
tionnaire, which was uploaded to an online survey instru-
ment (Survey Monkey). The questionnaire was adminis-
tered using Secure Sockets Layer (SSL) technology. 

The content experts evaluated the questionnaire items 
for content validity on a 4-point scale, as shown in Table 1. 
A content validity index (CVI) was calculated by the pro-
portion of content experts who scored the items as either 3 
or 4. Both an item content validity index (I-CVI) and scale 
content validity index (S-CVI) were calculated. The I-CVI 
was determined by the proportion of content experts who 
scored the items as either 3 or 4. The average S-CVI was 
determined by the averaging of the I-CVI values. Lynn22 
recommends that a minimum I-CVI of 0.78 be used to 
determine item retention. Waltz et al23 recommend an 
average  S-CVI of 0.90 as the minimum value for S-CVI. 

• Phase 2. The District of Columbia, Maryland, and 

Virginia have 1,688 practicing CRNAs listed in the AANA 
database. After obtaining IRB approval, contact informa-
tion was obtained through submission to the AANA. 
Utilizing the information provided, all 1,688 practicing 
CRNAs were mailed packets containing the recruitment 
flyer, demographic tool, perception tool, request to 
participate in a 1-day simulation offering, and prepaid 
envelope to return the completed surveys. Each CRNA 
was asked to complete the content-valid perception 
questionnaire, demographic information form, and the 
participation form for the simulation experience.

• Phase 3. Fifteen of the 69 volunteers were randomly 
selected for participation and contacted to verify avail-
ability. Six of the 15 randomly selected participants chose 
not to participate in the study. Figure 1 shows the phase 
3 participant flow path for the simulation experience. 
Those who agreed to participate in the simulation expe-
rience were given a stipend for travel expenses and time 
involved in the simulation experience. 

Results
• Phase 1. Based on item content validity index calcula-
tions, 25 questions were found to be representative of 
content related to practicing CRNAs’ perceptions of HPS. 
The items retained had an I-CVI greater than 0.8 per 
Lynn’s22 recommendation that a minimum I-CVI of 0.78 
be used to determine item retention. Table 2 shows the 
results.

• Phase 2. Of the 1,688 CRNAs polled, 378 (22.4%) 
polled responded to the questionnaire, with 69 respon-
dents (18.3%) requesting participation in the 1-day simu-
lation being offered. Respondents had a mean (± standard 
deviation [SD]) age of 46.8 ± 10.7 years. The mean time 
since initial anesthesia training was 14.6 ± 11.7 years. 
Two-thirds of the respondents were female (66.7% 
female, 32.5% male); 3 respondents (0.8%) declined to 
indicate their gender. Of the 378 respondents, 47.4% had 
HPS as part of their initial anesthesia education program. 

See Figure 2 for a summary of responses. Most re-
spondents agreed that HPS is (1) an important compo-
nent of anesthesia provider training, (2) a good adjunct 
for preparing providers for practice, and (3) should 
be required for all initial provider training curricula. 
There was consensus that HPS is an important part of 
anesthesia provider training, and 88.8% had a favorable 
response (strongly agreed/agreed/somewhat agreed) that 
HPS should be a required component for initial certifica-
tion. Of the respondents, 54.8% also had a favorable re-
sponse that continuing education units from HPS should 
be required for recertification. Additionally, 76.8% had 
a favorable response that CRNAs should have the same 
simulation requirements for recertification as do anesthe-
siologists. However, 59.1% admitted that they were not 
aware of the current recertification criteria for anesthesi-
ologists. Finally, 72.1% of respondents answered favor-

Table 1.  Content Validity Index Testing Scale

Item No. Meaning

1  Not representative of perceptions related to 
simulation

2  Needs major revisions to be representative of 
perception related to simulation

3  Needs minor revisions to be representative of 
perception related to simulation

4  Representative of an aspect of perception 
related to simulation
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ably to the statement that current recertification criteria 
by the NBCRNA are adequate to ensure safe practice. 

A post hoc analysis was performed to determine if 
there was a difference in the responses of providers with 
differing years of experience. The data were grouped into 
categories of less than 10 years’ experience and greater 
than 10 years’ experience. The groups differed signifi-
cantly for the 4 questions listed in Table 3. 

A post hoc analysis was performed to determine if 
there was a difference in providers’ responses based on 
whether they indicated that they had prior participation 
in a human simulation course. The groups differed sig-
nificantly for the 7 questions shown in Table 4.

Results of selected questions related to the use of 
simulation for initial training, certification, recertifica-
tion, and continuing education are presented in Figures 
2 through 5. Internal consistency was acceptable for the 
mailed survey, with a Cronbach α of 0.83.

• Phase 3. The 9 participants in the hands-on simula-
tion experience had a mean age of 53.8 years, with an SD 
of 7.1 years. There were 8 women and 1 man who agreed 
to participate. The average years since completing anes-
thesia training was 23.2 years, with an SD of 8.9 years, 
and 1 of the 9 participants had simulation experience as 
part of his or her initial education process. 

A significant (P < .05) change between the responses 
on the presimulation questionnaire and the postsimula-
tion questionnaire was found in 13 of the 25 perception-
related questions. Table 5 displays significant results. 

Internal consistency was acceptable for the survey, 
with a Cronbach α of 0.73.

Discussion
Evidence for content validity of the questions used in this 
study was provided, with all CVIs greater than 0.78. In 
an opinion-laden construct such as perception related to 

Figure 1.  Flow Path for Phase 3a 
Abbreviation: lab, laboratory.
aMaximum number of participants per day was 3. PowerPoint is a brand from Microsoft. 
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Table 2.  Content Validity Indexes for Perception Questions
Abbreviations: CRNA, Certified Registered Nurse Anesthetist; CVI, content validity index.
aQuestions 5 and 17, which failed to meet the minimum 0.8 CVI, were redacted from the final perception tool.

Simulation perception questions CVI

 1. Human patient simulation is an important component of anesthesia provider training. 1

 2. Human patient simulation is a good adjunct for preparing anesthesia providers for practice. 1

 3. Human patient simulation should be a required component of all initial anesthesia provider training curricula. 0.9

 4. Continuing education units obtained from human patient simulation should be required for CRNA recertification. 0.8

 5. A pass/fail assessment using human patient simulation should be a required component of CRNA recertification.a  0.6

 6.  Critical incident scenarios are those classified as high risk/ low incidence. Examples include malignant hyperthermia,  1 
anaphylaxis, myocardial infarction, and stroke. I feel comfortable in managing these types of scenarios.

 7. Human patient simulation experience is a realistic representation of actual clinical situations. 0.8

 8. Human patient simulation experience is stressful. 1

 9. Human patient simulation is beneficial to my clinical practice. 1

 10. Human patient simulation prepares me to handle critical incidents. 0.9

 11. I would actively seek human patient simulation even if it is not required for my recertification. 0.9

 12. Evidence of participation in a human patient simulation should be a required component for recertification. 0.8

 13. I feel comfortable making mistakes during human patient simulation. 0.9

 14. Human patient simulation allows learning without harm to patients. 1

 15. Human patient simulation allows me to practice critical scenarios that do not commonly occur in my practice. 1

 16.  Human patient simulation is useful for improving efficiency in conducting common anesthesia procedures such  0.8 
as induction and emergence.

 17. CRNAs are not as clinically competent or as safe as anesthesiologists.a 0.2

 18. No anesthesia provider should experience their first catastrophic event on a live patient. 0.9

 19. I fear reprisal for unsuccessful management of human patient simulation scenarios. 0.9

 20. I learn better with hands on experiences, as with human patient simulation, than by reading or lecture. 1

 21. Human patient simulation is not an accurate representation of my practice. 0.9

 22. Anesthesia provider competency is improved with human patient simulation. 0.9

 23. Improved anesthesia provider competency leads to safer anesthesia practice. 0.9

 24. Human patient simulation is a safe way to assess anesthesia provider competency. 0.9

 25. The only way to assess anesthesia provider competency involves real patients. 0.9

 26. The current CRNA recertification criteria are adequate to ensure safe practice. 0.8

 27.  In 2008, the American Board of Anesthesiology required human patient simulation course participation as part of  0.9 
their recertification process. Nurse anesthetists should have the same requirements for recertification as  
anesthesiologists related to required simulation experience.

Figure 2.  Perceptions of Simulation for Initial Certification (percent)
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simulation use, it is likely that content validity is sufficient 
for psychometric testing since there is no defined underly-
ing construct. Although no testing on the underlying con-
struct was done as part of this study, the reporting of the 
results by individual question likely removes the need to 
establish construct validity of the instrument as a whole. 

The study population for the phase 2 survey accounts 
for 3% of the CRNAs in the United States; the sample size, 
however, is large enough to generalize the perceptions 
to the rest of the population, allowing for regional differ-
ences. Our study was conducted in a larger sample, but 
our findings were consistent with a recent study of CRNAs’ 
perceptions conducted by Cannon-Diehl et al24 in Fargo, 
North Dakota, and Houston, Texas, in which 59% were 
in favor of using simulation for recertification in that geo-
graphic area. In addition, 81% of respondents in the study 
by Cannon-Diehl and colleagues24 identified that they 
envisioned simulation as a valuable tool to assess compe-
tency. In our study, an average of 76.7% agreed that simu-
lation was a safe way of assessing provider competency.

The goal of phase 2 of this study was to describe 

practicing CRNAs’ perceptions toward HPS and its po-
tential use for initial training, certification, continuing 
education, and recertification. A high percentage of re-
spondents (88.8%) was in favor of using HPS for initial 
training and, in fact, thought it should be a requirement. 
Previous researchers have shown that using simulation 
can improve provider competency.5 Perceptions found in 
this study reinforce that idea. The consensus was positive 
toward the use of HPS for initial certification and con-
tinuing education. 

There is less support for the use of HPS for recerti-
fication purposes. It is not known why CRNAs are less 
willing to have simulation as part of recertification, while 
agreeing that it is important for initial training and con-
tinuing education, and believing that nurse anesthetists 
should have similar requirements as do anesthesiologists. 
One explanation may be yet unknown barriers to partici-
pating in simulation. In examining subjects’ responses to 
the questions related to the use of simulation, possible 
barriers we noted for not participating in simulation 
could include the experience being stressful, not an ac-

Table 3.  Distribution of Providers’ Responses Based on Years of Experience
aThis question was unnumbered. 

 >10 years’experience <10 years’ experience 
Question No. and item  had more agreement  had more agreement

1.  Human patient simulation is an important component   Mann-Whitney U = 13,339.5;  
of anesthesia provider training.    P = .004

8. Human patient simulation is a stressful experience. Mann-Whitney U = 13,073.5,  
 P = .033

Did you have human patient simulation training in your   Mann-Whitney U = 5,294.5;  
CRNA program?a  P < .001 

9.  Human patient simulation is beneficial to my   Mann-Whitney U = 12,575;  
clinical practice.    P = .031

Table 4.  Differing Distribution of Responses Based on Prior Participation in a Human Simulation Course

 Prior participation in a No prior participation in a 
Question No. and item human simulation course human simulation course

 1.  Human patient simulation is an important component Mann-Whitney U = 11,908.5;  
of anesthesia provider training.   P = .001

 2.  Human patient simulation is a good adjunct for  Mann-Whitney U = 13,434;  
preparing anesthesia providers for practice.   P = .001

 3.  Human patient simulation should be a required  Mann-Whitney U = 13,866.5; 
component of all initial anesthesia provider training    P = .009 
curricula.

 9.  Human patient simulation is beneficial to my  Mann-Whitney U = 12,203; 
clinical practice.   P = .002

 10.  Human patient simulation prepares me to  Mann-Whitney U = 13,161; 
handle critical incidents.   P = .048

 14.  Human patient simulation allows learning without  Mann-Whitney U = 13,976; 
harm to patients.   P = .014

 18.  No anesthesia provider should experience their  Mann-Whitney U = 14,192; 
first catastrophic event on a live patient.   P = .046
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curate representation of skill, and fear of reprisal for poor 
performance (see Figure 4). Additional barriers such as 
time, cost, and distance were also mentioned. Barriers to 
simulation use, particularly for recertification, are an area 
for future research.

Some providers believe that HPS is not an accurate 
representation of their actual practice in a “real” operat-

ing room with “real” patients. As reported earlier, most 
respondents (52.3%) reported never having been involved 
in simulation. Providers with less than 10 years of experi-
ence were more positive in their responses to the use of 
simulation for education and were more likely to have 
had simulation in their initial education. Providers with 
greater than 10 years of experience believed that simula-

Figure 3.  Perceptions Toward Simulation for Continuing Education and Recertification (percent)
Abbreviation: CRNA, Certified Registered Nurse Anesthetist.

Figure 4.  Rationale for Not Using Simulation (percent)
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tion was more stressful, possibly because they were less 
likely to have been exposed to simulation during initial 
training (see Table 3). Because this study did not specifi-
cally examine the rationale behind perceived barriers to 
simulation use or the overall effect of the barriers, further 
research is needed to explore these aspects of perceptions 
related to using simulation for recertification.

Compared with providers who did not indicate prior 
participation in a simulation course, providers who indi-
cated that they had participated in a prior HPS course re-
sponded positively to a number of statements. They agreed 
with the importance of simulation use in initial training, 
that it should be a part of initial training, that simulation 
use was a good adjunct in preparing for practice as a nurse 
anesthetist, that the use of simulation was beneficial to 
clinical practice, that simulation helped prepare provid-
ers to handle critical incidents, that simulation allows the 
provider to learn without harming the patient, and that no 
provider should experience their first catastrophic event 
on a live patient (see Table 4). These previous findings 
are consistent with the idea that exposure to simulation 
affects perceptions related to simulation use, particularly 

in preparation for entry into practice. 
The purpose of phase 3 of this study was to test the 

hypothesis that exposure to a critical incident simulation 
experience could improve perceptions toward simulation 
use for initial training, certification, continuing educa-
tion, and recertification. All 9 participants agreed that 
their simulation experience was realistic, educational, 
and a positive influence on their practice, and they would 
recommend simulation to their colleagues. A statistically 
significant (P < .05) positive change in level of agreement 
was noted in 13 of the 25 questions, including ques-
tions related to initial training and recertification. This 
is consistent with the hypothesis that a 1-day simulation 
experience has the capacity to improve the perceptions of 
CRNAs toward simulation use. 

Because of the small number of study participants in 
phase 3, the statistical significance may not accurately 
reflect the perceptions of the population as a whole 
(more females than males participated, the average age 
was approximately 54 years, and participants had a 
mean 23.2 years of work experience). However, because 
of the cost and time requirements of a pilot study of 9 

Table 5.  Wilcoxon Ranked Sum Output for Phase 3 Pre- and Postsimulation Questionnairea

Abbreviations: N, negative direction of change; P, positive direction of change.
aModified from original output format.

 z P  Sum of  
Questionnaire item  score value ranks

 1. Human patient simulation is an important component of anesthesia provider training. −2.460 .014 N: 0.0 
    P: 28.0

 2. Human patient simulation is a good adjunct for preparing anesthesia providers for practice. −2.530 .011 N: 0.0 
    P: 28.0

 3.  Human patient simulation should be a required component of all initial anesthesia provider −2.456 .014 N: 0.0 
training curricula.       P: 28.0

 4.  Continuing education units obtained from human patient simulation should be required for. −2.530 .011 N: 0.0 
CRNA recertification       P: 28.0

 6. Human patient simulation experience is a realistic representation of actual clinical situations. −2.271 .023 N: 0.0 
    P: 21.0

 8. Human patient simulation is beneficial to my clinical practice. −2.111 .035 N: 4.0 
    P: 32.0

 10. I would actively seek human patient simulation even if it is not required for my recertification. −2.530 .011 N: 0.0 
    P: 28.0

 11.  Evidence of participation in a human patient simulation should be a required component −2.449 .014 N: 0.0 
for recertification.       P: 21.0

 14.  Human patient simulation allows me to practice critical scenarios that do not commonly −2.000 .046 N: 0.0 
occur in my practice.       P: 10.0

 18.  I learn better with hands on experiences, as with human patient simulation, than by reading −2.000 .046 N: 0.0 
or lecture.       P: 10.0

 19. Human patient simulation is not an accurate representation of my practice. −2.126 .033 N: 32.50 
    P: 3.5

 20. Anesthesia provider competency is improved with human patient simulation. −2.333 .020 N: 0.0 
    P: 21.0

 23. The only way to assess anesthesia provider competency involves real patients. −2.121 .034 N: 15.0 
    P: 0.0
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participants, a larger study was not feasible. The logistics 
associated with scheduling, transportation, time commit-
ment, and labor to conduct the HPSs was substantial. It 
should be noted that although a larger replication of this 
same study is not practical, this research does indicate 
that changing the perceptions of CRNAs is possible. 
Future areas of research could be directed at examining 
perceptions with other modes of simulation exposure, 
such as computer-based simulations, video observation, 
or peer-based discussion with simulation participants. 
Prerequisite to using other methods of simulation, it is 
recommended that an examination should be conducted 
of the perceived barriers to simulation use and the effect 
these barriers have on perception. 
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