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Abstract

Today, clinical simulation as an effective educational technique promotes the learning of students by providing clinical experiences in a safe
environment, avoiding personal fears and weaknesses, and through interactive activities. The goal of this study is to review and introduce
useful and efficient simulators for simulation-based training in an operating room. For this purpose, the keywords simulator, simulation,
training, clinical training, operating room training, and simulation in the operating room were used. Articles available in PubMed, Google
Scholar, Science Direct, and Scopus databases were searched between 2000-2023, and among the many articles, articles that were directly
related to the introduction and use of simulation-based training methods in the operating room were selected and reviewed. Owing to the
importance of the operating room as an important therapeutic area, the expansion of collaborative simulation centers, the increasing
acceptance of multidisciplinary, interprofessional, and multimedia educational approaches, the abundance of clinical students, the lack of
patients and their different compositions, the inactivity of the patient during the examination, and the lack of providing constructive feedback
in clinical environments, the use of simulation methods in operating room training is practical. If simulators and appropriate models were
used to design, implement, and evaluate educational programs, the results would be more effective.
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appropriate because of the large number of clinical students,
the lack of patients and their different compositions, the
patient's inactivity during the examination, and the lack of

INTRODUCTION
Simulation is an educational technology that can facilitate
learning and improve learner performance [1, 2]. Along with

the evolution of medical education since 1900 and the need
to measure the clinical skills of students in the three areas of
knowledge, skills, and behavior, access to clinical skills has
become a key goal in medical education [3]. Despite doubts
about the effectiveness of these products, the lack of
communication between different educational centers and the
high burden of responsibility to prove the quality of
simulation methods has led to a delay in the acceptance of
these methods [4-6]. For this reason, most simulators have
been introduced during the last 50 years, although the wide
acceptance of certain types of simulators, such as
Standardized Patients, Virtual Reality, Human Patient
Simulations, and mannequins, has taken place in the last
decade [7].

Today, clinical simulation as an effective educational
technique promotes the learning of students by providing
clinical experiences in a safe environment, avoiding personal
fears and weaknesses, and through interactive activities [8].
Among the benefits of this method, we can mention
improving patient safety, strengthening interactive learning,
improving critical thinking processes, problem-solving,
being student-oriented, and self-paced learning [9, 10].
Moreover, the use of this method in medical education seems

constructive feedback in the clinical environment [1].
Although the expensiveness of simulation equipment is
always one of the challenges of using them [11, 12], recently
due to the expansion of collaborative simulation centers, the
cost of personnel equipment and programs has decreased and
the acceptance of this approach has led to an increase in
multidisciplinary training [13]. They have also become
interprofessional and multimedia [14, 15]. Reducing the price
of simulation equipment, emphasizing evidence-based
practice, establishing clinical competence, and focusing on
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patient safety are among the most important reasons for using
these methods [9].

On the other hand, the operating room is an important
treatment area, which includes about 60% of unwanted
hospital incidents [16, 17]. Although most patients recover
without complications, this may be due to insufficient
experience of the personnel in this area. Sometimes life-
threatening problems can occur in patients [18]. Therefore,
the use of simulation-based training in surgical environments
also improves technical and non-technical skills, such as
interpersonal  communication, judgment, leadership,
teamwork, the surgeon, and the surgical team, and enables
them to act in real critical situations and reduce the
occurrence of unwanted side effects [19].

Operating room students, as a group of future personnel based
on the surgical team, have an abstract mentality regarding the
conditions of encountering problems in clinical
environments, and the use of simulation-based training
methods is recommended to improve clinical decision-
making in this group [20]. However, owing to the wide
variety of simulators, if a suitable model is used in the
implementation and evaluation of this method, one can have
more confidence in the effectiveness of the results [21].
Therefore, according to the aforementioned materials, our
goal in this study was to review and introduce useful and
efficient simulators in simulation-based training in the
operating room.

MATERIALS AND METHODS

This article is a review conducted in 2023 to introduce useful
and efficient simulators for operating room training. For this
purpose, the keywords simulator, simulation, training,
clinical training, operating room training, and simulation in
the operating room were used. Articles available in PubMed,
Google Scholar, Science Direct, and Scopus databases were
searched between 2000-2023, and among the many articles,
articles that were directly related to the introduction and use
of simulation-based training methods in the operating room
were selected and reviewed.

REsuLTs AND Discussion

The Importance of Simulated Based Training in the
Operating Room

Although not harming the patient is one of the principles of
professional ethics in medicine, despite the advancement of
medical technologies, medical errors remain the most
important threat to patient safety. In the United States,
approximately 210,000-440,000 deaths occur annually due to
preventable medical errors [22]. One out of 50 patients
admitted to the hospital died due to unwanted accidents, and
two-thirds of these accidents occurred in the operating room
[23].

Contrary to popular belief, the causes of many of these
incidents in the operating room are not errors related to

technical  skills, but deficiencies in teamwork,
communication skills, management, and awareness of the
patient's condition, all of which are non-technical skills
related to teamwork. Studies have shown that by using
detailed planning repetition and practice of these skills, it is
possible to promote teamwork and improve patient safety [16,
24] because about half of the unwanted incidents in the
operating room can be prevented by using constructive
feedback. Learning from past mistakes and improving
teamwork are preventable. Therefore, the final goal of
simulation-based training in the operating room should
involve the entire team present in the surgical scene, such as
surgeons, scrub and mobile personnel, doctors and anesthesia
personnel, nurses, and others, to increase their team
performance [25].

Creation and Development of Simulation
Programs in Colleges

According to Seropian et al. many colleges use a three-step
approach to establish and develop their simulation centers:1)
assessing the degree of willingness of faculty professors to
teach based on simulation and how to promote learning from
it, 2) selection and purchase of relevant equipment, and 3)
appointment of the center manager and support of its
equipment and programs [22]. In addition to the necessary
equipment for simulation, training on this basis also requires
the preparation of educational scenarios that are prepared by
the company that manufactures the simulation equipment or
by the professors of each department following the learning
goals of the students [26]. This is because the focus on the
goals and the key skills of precision in preparing scenarios,
providing the possibility of feedback and evaluating the
performance of practicing experiments under the supervision
of professors, and the suitability of simulators with
professional needs, promote learning through simulation
[27]. 1t should be noted that effective learning in this method
depends on how the teacher and student interact, their
expectations, and their roles during the simulation stages. The
role of the professor differed according to the purpose of the
simulation. In the implementation of the educational
program, the professor plays the role of facilitator and during
the evaluation of the role of an observer. Therefore, since the
correct definition of the professor's role and position in the
program can affect the educational results and self-efficacy
of students [28], the selection of professors proficient in
simulation-based training is an important duty of the faculty
[26].

Low Tech/Part Task Simulators

The simulators used in complex educational situations have
different types and categories. Ziv et al. classified simulation
tools used in medical education into the following five
groups:1) Tech/Part Task Simulators, 2) Standardized
Patients, 3) computer screen-based simulators, 4) Computer
Task Trainers, and 5) Realistic Patient Simulators.

Professor David Gaba, a professor at the Stanford School of
Medicine and the inventor of the modern patient body
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simulator, also classifies educational simulators into five
different groups:1- Verbal simulators to play simple roles, 2-
Standard patients for evaluating clinical examinations, taking
history, checking how to communicate, and the
professionalism of students, 3- Part Task Trainers, which are
simple anatomical models of different parts of the body in a
normal or diseased state; although more complex and modern
surgical task trainers are also included in this category, 4-
Computer patients, which have an interactive mode and may
be displayed on a screen-based virtual world, which are used
today instead of standard patients and have reduced costs in
various educational centers; and 5) Electronic patients that
are in the form of mannequins or virtual reality and can reflect
all clinical conditions [29].

One of the most complete classifications for simulation types
was presented by Nehring et al. who presented simulation as
a spectrum of seven components:1) simple and complex skill
training tools, 2) role-playing, 3) games, 4) computer-aided
training, 5) standardized patients, 6) virtual reality, and 7)
integrated touch and simulation systems that models with
high or low fidelity are divided [29]. The term fidelity is the
degree of closeness of a simulator to existing reality.
Simulators with low fidelity are suitable for showing simple
and integrated movements without the need for joint
movements in teaching psychomotor skills, while simulators
with medium fidelity are wused for auscultation of
cardiopulmonary sounds and checking pulses and cannot
show rack movements. Breasts or changing pupil size against
light, whereas high-fidelity simulators are full-body
computerized mannequins that can mimic the health and
ilness states of a real human being of any gender, age group,
and condition [26].

There is another classification, in which simulation models
are divided into four categories: animals, corpses, inanimate
objects, and virtual reality. According to the Supreme
Council for Accreditation of Educational Graduates in
Ophthalmology, the most used simulators in the education of
students in this field are virtual reality and animals [30].

Types of Educational Simulators Used in the
Operating Room

According to the study by Lotfi et al. the use of educational
simulators to improve the clinical decision-making of
operating room students with an abstract mentality of clinical
conditions is also recommended [20]. For this purpose, two
groups of educational simulators were used in the operating
room.

A: Simulation-based training that improves clinical and
functional skills in the operating room. It should be noted that
most of these simulators are of the physical type and have low
fidelity, but their use can cause the appropriate transfer of
cognitive processes used in simulation to perform real clinical
functions.

B: Simulation-Based Team Training, which is a combination
of training based on simulation and training on the correct
method of team functioning, focuses on establishing close
communication, awareness of the situation, supporting
behaviors, and the supporting structures [30].

Simulators Used in Simulation-Based Training in

the Operating Room

These tools, which are used in simulation-based training in

the operating room to improve the technical skills of the

surgical team, have many categories, including the following

[31]:

1. Web Based Educational tools for teaching surgical
procedures use symbols, images, and short video films
with written descriptions appropriate to the images [32].

2. Computer-Based Video Training, such as guided
computer training to fix fractures, or computer-based
orthopedic surgery systems that are widely used in
teaching basic orthopedic surgery techniques [33].

3. Virtual Learning Environment Systems are more complex
educational systems that include a combination of
teaching and learning tools to enhance learners'
experiences. The components of this system include
curriculum design, student tracking, online support for
professors and students, electronic communications, and
Internet links with external resources. Among these
systems, we can mention model software packages, lotus
learning space, and WebCT [34].

4. Learning Management System (LMS), which is designed
for online and web-based exchanges, is a structured and
interactive educational program with the aim of easy
access to multimedia content according to the personal
development level of each student. According to a study
by Dua et al. medical resident students who used a
structured learning management system controlled by a
surgeon obtained better grades than unstructured
programs [35].

5. The Fundamentals of Laparoscopic Surgery (FLS) tool,
which is designed based on the McGill system for
teaching and evaluating the fundamental skills of
laparoscopic surgery, and includes educational materials,
web-based training, and a simple physical simulator; it
also has specific tasks and recommended curricula [36].

6. Simulation-Based Surgical Training (SIM) is used to
repeat the clinically required skills. Different types of
virtual reality are among the simulators used in this
method, including LAP Mentor, which is used in the
training of urology surgical procedures [37].

According to a study by Seymour et al. the use of virtual
reality-based training in surgery significantly improved the
performance of surgical assistants in gallbladder removal and
caused fewer errors in the study group [38].

Simulators Used in Training Team Skills
Training based on the simulation of non-technical skills is one
of the tools based on teamwork, which is designed based on
human emotions and how people react to different situations.
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The use of this educational method improved clinical skills
and strengthened basic competencies in group work at the
same time. Among them are the Integrated Procedural
Performance Instrument for teaching communication skills
[39], and realistic computer-controlled mannequins such as
Sim man 3G, which is based on team training and simulates
high-risk clinical scenarios to improve crisis management
skills in the surgical team [40].

According to a study conducted by Abdelshehid et al. to
evaluate the technical and non-technical performance of
urology surgical assistants in performing partial nephrectomy
procedures using Sim man 3G, there were significant changes
in the inter-team communication skills and technical
performance of these students. This was observed both before
and after the intervention. It should be noted that in this study,
to further promote inter-team communication, a question-
and-answer session was held by faculty professors
immediately after the scenario was completed to provide
constructive feedback to students [41].

A Model Designed to Intervene and Evaluate
Team Skills Based on Simulation

Despite the importance of training based on team functions in
the operating room to improve the safety of patients
undergoing surgery [42], until 2010, this training was not
carried out through the effect of specific training
methodologies, and its effectiveness was not confirmed for
this reason. Weaver et al. decided to provide a codified
training model to conduct training interventions and evaluate
simulation-based team skills. According to this model, the
following steps are suggested in the intervention and
evaluation of team skills:1) identification of training goals,
desired qualifications, and target population before starting
the training course; 2) determination of training strategies and
methods appropriate to the content, number of people
participating in each team, and how to provide effective
feedback during the implementation of the program; and 3)
evaluating the amount of learning, changing the behavior of
people, reacting to the program, and achieving the goals at the
end of the program [25].

The basic competencies intended in this training program
include improving communication skills, management of
situations, and role awareness, and as a multidisciplinary
approach, it covers all people involved in operating room
activities [43]. One of the dominant strategies in the design of
this program is the Crew Resource Management (CRM)
model, which is designed with the aim of team stability,
reducing errors through the promotion of the workgroup and
the use of all available resources [44]. In addition, in the
design, the model can be used to combine training methods
based on simulations with other conventional methods such
as training videos or explanations of live patients [45]. The
number of people in each team is approximately 3-5 people
and the duration of the course can be proportional to the
volume. The training content varied from approximately one
hour to several days. The feedback should be face-to-face and

based on the individual's actual performance and should be
provided by department professors immediately after the end
of each session during a few-minute question-and-answer
session [46].

In this article, to introduce and use simulation-based training
in the operating room, a review of studies were considered to
express the importance, necessity, advantages, and obstacles
of the types of simulators used in operating room training and
the way of setting up simulation-based training methods [47].
Education through simulation has many benefits, such as
providing a safe environment for acquiring knowledge and
developing skills through repetition effective learning
practice and active participation of students in learning,
improving critical thinking, problem-solving skills, clinical
judgment, teamwork learning, improving cooperation, and
has interprofessional communication and management of
emergencies [9]. Despite many advantages of this method,
some of the existing obstacles make their use in education
difficult, among which the following can be mentioned:

Simulation equipment is more expensive than other common
educational tools, needs a large physical space, and requires
a long time to plan, prepare scenarios, and teach students in
small groups [11], lack of familiarity with professors with
simulators and correct operation. They are the need to hold
training courses, resistance to changing the common
educational method towards simulation-based methods [48],
and creating anxiety in professors and students when working
with expensive humanoid simulators due to the fear of
harming them [49]. However, due to the importance of using
simulation in the training of clinical procedures and inter-
team communication in the operating room, various methods
can be used in this direction, including web-based tools for
teaching surgical procedures, computer-based video training,
virtual learning systems, learning management systems
controlled by professors, laparoscopic and endoscopic
surgical principles tools, simulation-based surgical methods
training and simulation-based training of non-technical skills
in the operating room [29, 30].

It should be noted that the launch of educational methods
based on simulation also requires the cooperation of faculties
and professors in the preparation and maintenance of
equipment, design of training programs and scenarios
suitable for the objectives, its correct implementation using a
suitable model such as the model proposed by Weaver et al.
[25] and providing performance-based feedback at the end of
the scenarios. Many of the challenges of using this method
can be solved to a large extent with proper planning, and
educational institutions can develop and expand simulation-
based education by understanding the educational potential of
this method [50]. Therefore, due to the clinical focus of
medical education, especially in the operating room, the
widespread use of this educational method is currently
strongly felt, and it is suggested that universities provide the
necessary facilities, equipment, and educational platforms for
the use of this method [51].
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CoNcLUSION

Due to the importance of the operating room as one of the
important therapeutic areas, the expansion of collaborative
simulation centers, the increasing acceptance of
multidisciplinary, interprofessional, and multimedia
educational approaches, the abundance of clinical students,
the lack of patients and their different composition, inactivity
of the patient during the examination, and the lack of
providing constructive feedback in clinical environments, the
use of simulation methods in operating room training is
practical. If simulators and appropriate models are used to
design, implement, and evaluate the educational program, the
results will be more effective.

ACKNOWLEDGMENTS: None
CONFLICT OF INTEREST: None
FINANCIAL SUPPORT: None
ETHICS STATEMENT: None

REFERENCES

1. Pazargadi M, Sadeghi R. Simulation in nursing education. 1JER.
2011;3(4):161-7.

2. Alharbi IS, Alharbi AS, Ansari SH. Awareness and perception of
orthodontic treatment using invisalign among general public of
Qassim, Saudi Arabia. Ann Dent Spec. 2022;10(1):65.

3. Ericsson KA. Deliberate practice and the acquisition and maintenance
of expert performance in medicine and related domains. Acad Med.
2004;79(10 Suppl):S70-81.

4. Buck GH. Development of simulators in medical education. Gesnerus.
1991;48 Pt 1:7-28

5. Arigapudi N, Suvvari T, Kutikuppala LS. Current trends and future
prospective of human papillomavirus vaccination-Need, impact, and
challenges. Clin Cancer Investig J. 2021;10(4):186.

6.  Almutairi B, Al-Refai M, AL-Meshary B, Al-Asim A, Al-Sharidah F,
Alshehri A. In Vitro, influence of in-office dental whitening on the
color of teeth treated with resin infiltration. Ann Dent Spec.
2021;9(4):6-11. doi:10.51847/CknlolJHza

7. Rosen KR. The history of medical simulation. J Crit Care.
2008;23(2):157-66.

8.  Aloufi BH. Structure-based multi-targeted molecular docking and
molecular dynamic simulation analysis to identify potential inhibitors
against ovarian cancer. J Biochem Technol. 2022;13(2):29-39.

9. Haghani F, Ehsani M, Jafari Mianaei S. Simulation. Stride Dev Med
Educ. 2014;11(2):272-9.

10. Kumar N, Lata K, Deo SV. Thoracoabdominal flap: A simple
reconstruction technique for chest wall osteoradionecrosis.
Clin. Cancer Investig J. 2021;10(1):51.

11. Seropian MA, Brown K, Gavilanes JS, Driggers B. An approach to
simulation program development. J Nurs Educ. 2004;43(4):170-4.

12. Ajlan SA, Mirdad AA, Alageely RS, Aldosimani MA. Reason for
referral for cone bean computed tomography in an academic setting.
Ann Dent Spec. 2021;9(3):33.

13. Saad E, Kamaleldin M, Zaghloul A, Habib E, Mashhour K.
Hypofractionated accelerated radiotherapy — with  concurrent
chemotherapy versus conventional fractionation for LAHNSCC
Using IMRT/VMAT: A pilot study. Clin Cancer Investig J.
2023;12(2):44-50.

14. Bradley P. The history of simulation in medical education and possible
future directions. Med Educ. 2006;40(3):254-62.

15. Muth Lakshmi K, Lakshmi K, Kannan A, Aniyan Y. Evaluation of
novel MicroRNA profile-21 and 191 in oral leukoplakia and oral
squamous cell carcinoma in comparison with healthy tissues—A cross-
sectional study. Clin Cancer Investig J. 2021;10(6):275-82.

16. Marr M, Hemmert K, Nguyen AH, Combs R, Annamalai A, Miller G,
et al. Team play in surgical education: A simulation-based study. J
Surg Educ. 2012;69(1):63-9.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Anbar GH, AlShahrani SM, Al Thubyani MM, Almarghlani A. Oral
hygiene status of bell's palsy and diabetic patient: A 23-months
implants follow-up case report. Ann Dent Spec. 2021;9(2):72-8.
Anderson M, Leflore J. Playing it safe: Simulated team training in the
OR. AORN J. 2008;87(4):772-9.

Aggarwal R, Undre S, Moorthy K, Vincent C, Darzi A. The simulated
operating theatre: Comprehensive training for surgical teams. Qual
Saf Health Care. 2004;13 Suppl 1(Suppl 1):i27-32.

Lotfi M, Khani H, Fathi AE, Mokhtari M. Effect of compound
education simulation and critical thinking strategies on clinical
decision making in surgical technologist students. Nurs Midwifery J.
2011;20:5-11.

Janighorban M, Allahdadian M, Haghani F. Simulation, a strategy for
improving clinical education. J Nurs Educ. 2013;2(1):55-65.
Seropian MA, Brown K, Gavilanes JS, Driggers B. Simulation: Not
just a manikin. J Nurs Educ. 2004;43(4):164-9.

de Vries EN, Prins HA, Crolla RM, den Outer AJ, van Andel G, van
Helden SH, et al. Effect of a comprehensive surgical safety system on
patient outcomes. N Engl J Med. 2010;363(20):1928-37.

Amiri M, Khademian Z, Nikandish R. The effect of nurse
empowerment educational program on patient safety culture: A
randomized controlled trial. BMC Med Educ. 2018;18(1):158.
Weaver SJ, Salas E, Lyons R, Lazzara EH, Rosen MA, Diazgranados
D, et al. Simulation-based team training at the sharp end: A qualitative
study of simulation-based team training design, implementation, and
evaluation in healthcare. J Emerg Trauma Shock. 2010;3(4):369-77.
Jeffries PR. A framework for designing, implementing, and
evaluating: Simulations used as teaching strategies in nursing. Nurs
Educ Perspect. 2005;26(2):96-103.

Ugur E, Kara S, Yildirim S, Akbal E. Medical errors and patient safety
in the operating room. J Pak Med Assoc. 2016;66(5):593-7.

Rambod M, Sharif F, Khademian Z. The impact of the preceptorship
program on self-efficacy and learning outcomes in nursing students.
Iran J Nurs Midwifery Res. 2018;23(6):444-9.

Nehring WM, Ellis WE, Lashley FR. Human patient simulators in
nursing education: An overview. Simul Gaming. 2001;32(2):194-204.
Accreditation Council for Graduate Medical Education. ACGME
Program Requirements for Graduate Medical Education in
Ophthalmology. 2014. Available from:
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/24
0_ophthalmology_2017-07-01.pdf?ver=2017-05-25-084944-770
Dietl CA, Russell JC. Effects of technological advances in surgical
education on quantitative outcomes from residency programs. J Surg
Educ. 2016;73(5):819-30.

Turina M. Multimedia manual of cardiothoracic surgery: The internet-
based educational tool. Eur J Cardiothorac Surg. 2008;33(1):1-3.
Rambani R, Viant W, Ward J, Mohsen A. Computer-assisted
orthopedic training system for fracture fixation. J Surg Educ.
2013;70(3):304-8.

Smith FC, Greenwood SR. Modern ways to enhance surgical teaching
skills. Surgery (Oxford). 2012;30(9):471-6.

Dua A, Sudan R, Desai SS. Improvement in American board of
surgery in-training examination performance with a multidisciplinary
surgeon-directed integrated learning platform. J Surg Educ.
2014;71(5):689-93.

Ziv A, Wolpe PR, Small SD, Glick S. Simulation-based medical
education: an ethical imperative. Acad Med. 2003;78(8):783-8.

Earle D. Surgical training and simulation laboratory at Baystate
Medical Center. Surg Innov. 2006;13(1):53-60.

Seymour NE, Rgtnes JS. Challenges to the development of complex
virtual reality surgical simulations. Surg Endosc Other Interv Tech.
2006;20:1774-7.

Moulton CA, Tabak D, Kneebone R, Nestel D, MacRae H, LeBlanc
VR. Teaching communication skills using the integrated procedural
performance instrument (IPPI): A randomized controlled trial. Am J
Surg. 2009;197(1):113-8.

Nicksa GA, Anderson C, Fidler R, Stewart L. Innovative approach
using interprofessional simulation to educate surgical residents in
technical and nontechnical skills in high-risk clinical scenarios. JAMA
Surg. 2015;150(3):201-7.

Abdelshehid CS, Quach S, Nelson C, Graversen J, Lusch A, Zarraga
J, et al. High-fidelity simulation- based team training in urology:

.Archives of Pharmacy Practice | Volume 14 | Issue 4 | October — December 2023

173




42.

43.

44,

45.

Noor et al.: A Review of the Role of Simulation-Based Training in the Operating Room

evaluation of technical and nontechnical skills of urology residents
during laparoscopic partial nephrectomy. J Surg Educ.
2013;70(5):588-95.

Khademian Z, Pishgar Z, Torabizadeh C. Effect of training on the
attitude and knowledge of teamwork among anesthesia and operating
room nursing students: A quasi-experimental study. Shiraz E-Med J.
2018;19(4):e61079.

Youngblood P, Harter PM, Srivastava S, Moffett S, Heinrichs WL,
Dev P. Design, development, and evaluation of an online virtual
emergency department for training trauma teams. Simul Healthc.
2008;3(3):146-53.

Salas E, Burke CS, Bowers CA, Wilson KA. Team training in the
skies: does crew resource management (CRM) training work? Hum
Factors. 2001;43(4):641-74.

Blum RH, Raemer DB, Carroll JS, Dufresne RL, Cooper JB. A
method for measuring the effectiveness of simulation-based team
training for improving communication skills. Anesth Analg.
2005;100(5):1375-80.

46.

47.

48.

49.

50.

51.

Shapiro M, Morey J, Small S, Langford V, Kaylor C, Jagminas L, et
al. Simulation based teamwork training for emergency department
staff: does it improve clinical team performance when added to an
existing didactic teamwork curriculum? Qual Saf Health Care.
2004;13(6):417-21.

Jamal BT. Maxillofacial surgeons perception of frequency need for
fellowship programs for advanced oral cancer in Saudi Arabia. Clin
Cancer Investig J. 2023;12(2):4-7.

Wilford A, Doyle TJ. Integrating simulation training into the nursing
curriculum. Br J Nurs. 2006;15(17):926-30.

Rauen CA. Simulation as a teaching strategy for nursing education
and orientation in cardiac surgery. Crit Care Nurse. 2004;24(3):46-51.
Oran IB, Yilmaz S, Ertirk M, Giin H. Technology, artificial
intelligence, and robotics in future wars. J Organ Behav Res.
2023;8(1):244-58.

Nath SG, Raveendran R, Perumbure S. Artificial intelligence and its
application in the early detection of oral cancers. Clin Cancer Investig
J. 2022;11(1):5-9.

Archives of Pharmacy Practice | Volume 14 | Issue 4 | October — December 2023 -




