The Value of Simulation in Nurse Anesthesia Education
1. What is the value of simulation in the education of Student Registered Nurse Anesthetists?
Healthcare, like aviation and nuclear power plant operation, is a high-hazard/high-reliability
profession. Many have argued simulation should become a part of healthcare education like it
has in these other high-hazard/high-reliability professions. Healthcare educators also have a
moral obligation to use all available instructions methods, including simulation, to minimize the
problems arising from the tension between sharpening the skills of students and ensuring patient
safety.
As Gaba and DeAnda pointed out, simulation has the following advantages over other types of
training including classroom and traditional clinical training:
 No risk is posed to a patient.
 Exercises in routine procedures can be repeated intensively, whereas situations and
events involving uncommon but serious problems can be presented at will.
 Participants can learn to use actual complex devices (with a hands-on simulator).
 The same situation can be presented independently to multiple subjects for evaluating
individual or group performance.
 Errors can be allowed to occur that in a clinical setting would require immediate
intervention by a supervisor.
 The simulation can be frozen to allow discussion of the situation and its management,
and it can be restarted or begun anew to show alternative strategies or techniques.
 Recording, replay, and critique of performance are facilitated because patient safety or
confidentiality is not an issue.
Simulation also enhances higher order skills such as application, analysis, synthesis, and
evaluation. It facilitates experiential learning by allowing for concrete experience, observation
and reflection, forming abstract concepts and testing in new situations. It is well suited for
assessment of student performance in a clinical setting. It may increase the rate of student
learning by allowing for students to gain experience prior to entering the operating room.
Oral examination of students allows the students to demonstrate they know how to handle a
given scenario. In contrast, using simulation allows for the student to show how to manage a
situation. Factors in performance such as delay in checking for circulation and proper airway
management techniques can be assessed using simulation.
A growing body of research evidence suggests that in studies comparing no simulation versus
simulation-education interventions, technology-enhanced simulation training in health
professions education is consistently associated with large effects for outcomes of knowledge,
skills, and behaviors. Where simulation-based education is incorporated with sound instructional
design (curricular integration, distributing training over multiple sessions, provision of feedback
and debriefing, mastery learning, and repetitive practice), learning outcomes are highest.
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2. How does simulation relate to actual patient care?
There is limited but growing information suggesting simulation may improve patient care.
Examples include:
 Early data suggests that training in complex surgical procedures in the simulated setting
leads to reduced intraoperative errors.
 Simulation improves learner’s ability to perform cardiovascular examination skills and
adherence to ACLS protocols.
 Pediatric residents trained to do lumbar punctures using a lumbar puncture simulator had
a higher success rate with their first lumbar puncture.
 Advanced simulation training allows students to develop communication skills and
strategies they can apply to a variety of scenarios.
The results of a large study published in 2014 examining the use of simulation for students in
nursing programs suggested substituting up to half of traditional clinical hours in a simulation
setting results in similar educational outcomes. Nurse Managers of graduates who had a
substantial amount of experience in a simulation setting reported graduate competency and
readiness was not different compared to those attaining clinical experiences in a traditional
setting.
Anesthesia-specific examples of how simulation may improve patient care include:
 Using a simulator to learn anesthesia machine checkout procedures was found to be
superior to didactic teaching and these skills were retained for at least two years.
 Anesthesiology residents trained with ultrasound simulation had a higher rate of
performing successful regional anesthesia blocks and proficiency compared with
residents didactically trained.
 Learners trained to place central venous lines using a central line trainer performed
central line placement on patients in a shorter time and those trained to place arterial lines
using a simulator were more likely to be successful placing these lines in patients.
 Patients who had central venous lines placed by personnel trained using a simulator had a
lower incidence of central line blood stream infections.
 Anesthesiology residents who had simulation training on caring for patients on
cardiopulmonary bypass performed better in the actual clinical environment.
 Trainees who received training with a transesophageal echocardiography simulator were
more successful in acquiring suitable images.
 Despite heterogeneity of studies examining simulation training for advanced airway
management, a review showed that overall simulation training was effective in teaching
these techniques.
The use of simulation has been addressed by national groups including the Accreditation Council
for Graduate Medical Education, the Institute of Medicine, and the Society for Simulation in
Healthcare. All have called for the increased use of simulation for competency attainment,
competency assessment, or competency maintenance. Standard E.11 of the Standards for
Accreditation of Nurse Anesthesia Programs – Practice Doctorate requires that “simulated
clinical experiences are incorporated into the curriculum.” Future SRNAs beginning their
education and starting in the profession will increasingly see simulation-based education
incorporated into their education as a bridge between the classroom and clinical education and as
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an augmentation of each. As pointed out by the COA Standards Revision Task Force in their
work developing the Practice Doctorate Standards:
“While the evidence is not nurse anesthesia specific in many studies, there is
ample evidence that the transference of knowledge from a simulated environment
into clinical practice can occur quite effectively. The research evidence to date
provides support for allowing simulated learning for competency attainment in
many situations. There exists no evidence to date that would support allowing
simulation to substitute for actual administration of an anesthetic case. The
literature supports the position that simulation is effective for teaching certain
procedural skills, team training, crisis management, and improved performance in
low frequency, high impact clinical situations.”
For students entering healthcare professions today, simulation-based education will be a
growing and continued part of their education from entry to practice, to part their of ongoing professional education, and potentially some component of their certification or
recertification process or staff credentialing just as it has evolved in other highhazard/high-reliability professions.
3. Selected Simulation References
Accreditation Council for Graduate Medical Education. Frequently asked questions.
http://www.acgme.org/acgmeweb/Portals/0/PDFs/FAQ/040_anesthesiology_FAQs_07012016.p
df. Accessed August 21, 2015.
Cook DA. One drop at a time: research to advance the science of simulation. Simul Healthc.
2010;5(1):1-4.
Cook DA. How much evidence does it take? A cumulative meta-analysis of outcomes of
simulation-based education. Med Educ 2014;48:750-760.
Cook DA, Hatala R, Brydges R, Zendejas B, Szostek JH, Wang AT, et al. Technology-enhanced
simulation for health professions education: a systematic review and meta-analysis. JAMA.
2011;306:978–88.
Cooper JB, Taqueti VR. A brief history of the development of mannequin simulators for clinical
education and training. Qual Safe Health Care. 2004;13(Suppl 1):i11–i18.
Council on Accreditation of Nurse Anesthesia Educational Programs Standards Revision Task
Force, 2010-2014.
Flanagan B, Clavisi O, Nestel D. Efficacy and effectiveness of simulation based training for
leaning and assessment in health care. In Clinical skills and simulation. Melbourne, 2007,
Victorian Government Health Information.

3

Fletcher GC, McGeorge P, Flin RH, Glavin RJ, Maran NJ. The role of non-technical skills in
anaesthesia: a review of current literature. Br J Anaesth. 2002;88(3):418-429.
Gaba DM, DeAnda A. A comprehensive anesthesia simulation environment: re-creating the
operating room for research and training. Anesthesiology. 1988;69(3):387-394.
Gallagher AG, Cates CU. Approval of virtual reality training for carotid stenting: what this
means for procedural-based medicine. JAMA. 2004;292(24):3024-3026.
Gasko J, Johnson A, Sherner J, Craig J, Gegel B, Burgert J, Sama S, Franzen T. Effects of using
simulation versus CD-ROM in the performance of ultrasound-guided regional anesthesia. AANA
J. 2012;80(4 Suppl):S56-59.
Hayden JK, Smiley RA, Alexander M, Kardong-Edgren S, Jeffries PR. The NCSBN National
Simulation Study: A longitudinal, randomized, controlled study replacing clinical fours with
simulation in prelicensure nursing education".Journal of Nursing Regulation. 2014;5(2), C1-S64.
Institute of Medicine. The future of nursing: Leading change, advancing health. 2010.
http://www.thefutureofnursing.org/sites/default/files/Future%20of%20Nursing%20Report_0.pdf
Accessed August 21, 2015.
Issenberg SB, McGaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ. Features and uses of
high-fidelity medical simulations that lead to effective learning: a BEME systematic review. Med
Teach. 2005;27(1):10-28.
Johnson D, Flagg A, Dremsa TL. Effects of using Human Patient Simulator versus a CD-ROM
on cognition and critical thinking. Med Educ Online. 2008 (Jan 30)13:1.
Johnson D, Flagg A, Dremsa TL. Effects of using Human Patient Simulator vs. CD-ROM on
learning the management of patients exposed to chemical agents. US Army Med Dep D J. 2010
(Oct-Dec):9-16.
Lorello GR, Cook DA, Johnson RL, Brydges R. Simulation-based training in anaesthesiology: a
systematic review and meta-analysis. Br J Anaesth. 2014;112(2):231-245.
Lucisano KE, Talbot LA. Simulation training for advanced airway management for anesthesia
and other healthcare providers: a systematic review. AANA J. 2012 Feb;80(1):25-31.
McGaghie WC, Issenberg SB, Petrusa ER, Scalese RJ. A critical review of simulation-based
medical education research: 2003–2009. Med Educ 2010;44:50–63.
Motola I, Devine LA, Chung HS, Sullivan JE, Issenberg SB. Simulation in healthcare education:
A best evidence practical guide. AMEE Guide No. 82. Med Teach. 2013; 35(10): e1511-e1530.
Morgan PJ, Cleave-Hogg D. A Canadian simulation experience: faculty and student opinions of
a performance evaluation study. Br J Anaesth. 2000;85(5):779-81.
4

Okuda Y, Bryson EO, DeMaria S Jr, Jacobson L, Quinones J, Shen B, Levine AI. The utility of
simulation in medical education: what is the evidence? Mt Sinai J Med. 2009;76(4):330-43
Sawyer T, White M, Zaveri P, Chang T, Ades A, French H, Anderson J, Auerbach M, Johnston
L, Kessler D. Learn, See, practice, prove, do, maintain: An evidence-based pedagogical
framework for procedural skill training in medicine. Acad Med. 2015 Aug;90(8):1025-1033.
Society for Simulation in Healthcare. About Simulation. http://www.ssih.org/About-Simulation.
Accessed August 21, 2015.
Turcato N, Roberson C, Covert K. Simulation-based education: what's in it for nurse anesthesia
educators? AANA J. 2008;76(4):257-262.
Ziv A, Wolpe PR, Small SD, Glick S. Simulation-based medical education: an ethical
imperative. Acad Med 2003;78:783–788.

5

