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Abstract

Background: Most serious adverse events in health care are related to non-technical skills failures. Anesthesiology profession, due to its
vital, risky and decisive nature, is more focused on technical, physiological and medicinal aspects compared with other professions, and
anesthesia experts and researchers have not paid serious attention to non-technical aspects of their work.

Objectives: This study examined the effect of simulation-based interprofessional education (SBIPE) in small groups on non-technical
skills of anesthesiologists and nurse anesthetists.

Methods: This single-blind randomized controlled trial was conducted during April and May 2023 on anesthesiologists and nurse
anesthetists in the operating room of Imam Khomeini Hospital, Ahvaz, Iran. Participants included 64 anesthesiologists and nurse
anesthetists who were randomly assigned into an intervention group (n=32) and a control group (n=32). The intervention group was
divided into small groups to receive three hours of SBIPE. The Anesthetists' Non-Technical Skills (ANTS) scale which encompasses four
components of task management, team working, situation awareness, and decision-making was used to collect data. To analyze the data,
independent and paired t-tests were used.

Results: In the intervention group, the mean scores of task management, team working, situation awareness and decision-making were
9.3242.29, 7.96+2.05, 7.84£1.91 and 6.00+1.61 at baseline and increased to 12.36+2.18, 12.28+2.31, 12.28+2.19 and 10.04%1.62,
respectively (P<0.001). In the control group, however, changes were significant only in the task management component (9.20+2.27 to
10.76+1.59) (P=0.004).

Conclusion: Compared with simulation-based uniprofessional education, SBIPE was more effective in improving non-technical skills of
anesthesia providers. Therefore, similar interprofessional education programs can be used to improve non-technical skills of

anesthesiologists and nurse anesthetists.

Keywords: Interprofessional education, Patient Simulation, Social learning, Nurses, Anesthesia.

Introduction

Training efficient professionals requires capabilities that
go beyond technical skills and knowledge. Therefore, to
improve patient health and safety, studies are looking for
strategies to improve the efficiency, awareness, and sense
of responsibility of healthcare workers in fulfilling their
professional duties.l'! Improving the clinical staff's non-
technical skills in parallel with their cognitive and
technical skills can promote patient safety and quality of
care.”?! A study showed that the lack of non-technical skills
was responsible for 80% of errors in high-risk activities of

undergraduate medical students.® Another study also
highlighted the important role of non-technical skills in
improving technical skills and achieving therapeutic and
care purposes.” Non-technical skills are cognitive, social,
and personal skills that complement the technical skills of
clinical staff and influence their safe and efficient
performance. There are different non-technical skills in
different professions. These skills are well established in
the field of anesthesiology and mainly include situation
awareness, decision-making, teamwork, leadership, and
stress and fatigue management.! Many errors in
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healthcare occur in stressful work environments, such as
operating rooms.™! In one study, poor non-technical skills
were found to have a greater impact on the occurrence of
errors in anesthesia than technical skills.® Another study
has also shown that adverse health and patient safety
conditions, such as embolism, anesthetic side effects, drug
reactions, and infections, are more likely to be related to
poor non-technical skills.®’

The education of anesthesiologists and nurse anesthetists
is a complex process, and interprofessional practices
within the anesthesia team plays a critical role in
optimizing patient outcomes and reducing anesthesia
complications.”? Nonetheless, the lack of interprofessional
training can lead to poor coordination between anesthesia
team members and reduce the quality of patient care.”
Simulation is an effective strategy that goes beyond routine
anesthesia training and addresses the anesthesia team’s
performance during critical events.® Simulation-based
interprofessional education (SBIPE) in small groups is a
contemporary method based on educational theories!
and can be used by healthcare professionals to improve
their communication and collaboration.!'” Some studies
have shown that SBIPE in small groups can increase the
efficiency of healthcare professionals’ technical and non-
technical skills.”!%!!) However, there are conflicting results
in this area. A study reported that SBIPE in small groups
could enhance attitude and teamwork of anesthesiology
residents and nurse anesthesia students.”? Another study
also showed that an SBIPE course could improve medical
students and anesthesia technician trainees' attitude
towards interprofessional collaboration and learning.!'?
However, in a recent study, the same method failed to
significantly improve medical and nursing anesthesia
students’ scores in readiness for interprofessional
learning.!"¥ Furthermore, most studies in this area have
been conducted with students, and the impact of this
educational method on healthcare workers has been less
investigated. Therefore, questions arise about the impact
of small group SBIPE on the non-technical skills of
anesthesiologists and nurse anesthetists.

Objectives

This study examined the effect of small group SBIPE on
non-technical skills of anesthesiologists and nurse
anesthetists.

Methods

Study design and participants

This single-blind randomized controlled trial was
conducted from April to May 2023. The research

population included all anesthesiologists and nurse
anesthetists working in the operating room of Imam
Khomeini Hospital, Ahvaz, Iran. The sample size was
calculated based on a similar study, where the effectiveness
of SBIPE for nursing students could change their mean
interprofessional  collaborative ~ competency  from
4.48+0.49 to 4.78+0.33.1'"Y Then, using the formula for
comparing two means, and considering 11=4.48, u2=4.78,
$1=0.49, $2=0.33, a=0.05, and p=0.2, a sample size of 31
was calculated for each group. However, we selected 32
participants in each group for more confidence. There
were 16 eligible anesthesiologists and all of them were
selected by census method however, nurse anesthetists
were recruited by convenience method from those who
met the inclusion criteria. Participants were eligible to
participate in the study if they had work experience in the
general operating room for 2 or more years as a direct
anesthesia provider, had constant presence in the desired
operating room as a permanent staff, and were willing to
participate in the study. The exclusion criteria were
previous participation in SBIPE programs, participation in
a parallel workshop, and inadequate questionnaire
completion.

First, we randomly assigned the participants into two
control and intervention groups, according to gender and
each group included 8
anesthesiologists and 24 nurse anesthetists. Then, each
group was divided into small groups. Groups of 6-8 people
are often considered as small groups for learning

expertise. In this way,

purposes.'™! The intervention group was divided into four
interprofessional small groups of eight people each
(including two anesthesiologists and six nurse
anesthetists). The control group, on the other hand, was
divided into small, uniprofessional groups of eight people.
One of these subgroups included eight anesthesiologists
and each of the other three subgroups consisted of eight

nurse anesthetists [Figure 1].

Data collection instruments

The Anesthetists' Non-Technical Skills (ANTS) scale was
used to evaluate the non-technical skills of the anesthesia
team members. The ANTS was developed in Scotland
(2010) and specifically evaluates the behavioral indicators
affecting the non-technical skills of anesthesia providers. It
assesses 15 elements of anesthetists’ non-technical skills in
four components of task management, team working,
situation awareness, and decision-making. The items in
ANTS are rated on a Likert scale ranging from 5 to 1,
representing “Good”, “Acceptable”, “Marginal”, “Poor”
and “Not observed” skill. The total score ranges between
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15 and 75. Score < 26, 27-38, 39-50, 51-62, and > 63
indicate very poor, poor, marginal, acceptable, and good
non-technical skills, respectively.

The original ANTS and its various translations showed
good validity!'®!¥l and reliability and the Cronbach's alpha
of its different components ranged from 0.79 to 0.86
indicating its suitable internal consistency.!' The ANTS
was also translated and psychometrically tested in Iran and
showed acceptable content validity ratio (CVR =0.54),
content validity index (CVI = 0.84), and inter-rater intra-
class coefficient reliability (ICC = 0.88).1**]

Eligible participants (n=64)

y

Allocation in intervention and control groups

v
Pre-test
\ 4
4 Y
Intervention (n=32) Control (n=32)
Post-test
v \ 4

Analysis (n=32) Analysis (n=32)

Figure 1. Flowchart of the study

Procedures

Pre- and post-tests were conducted one week before and
one month after the intervention and by two observers in
the actual setting while patients received local or general
anesthesia. Observers were blind to group assignment
during data collection. Prior to the commencement of the
study, an anesthesiologist and a nurse anesthetist were
selected and trained as observers. These observers had
more than five years of work experience in the desired
center and were fully familiar with the staff, operating
room conditions, and staff relationships. The observers
participated in a 2-hour training session to be trained on
the structure of the ANTS and on how to complete it. They
then independently observed three cases of local and
general anesthesia. Then the Cohen's kappa agreement was
calculated. The kappa coefficients for the three
observations ranged from one to 0.85.

Intervention

The intervention group received three hours of
interprofessional education in small groups, as presented
in Table 1. The intervention started with an introduction
where participants got familiar with task management,
teamwork, situation awareness, and decision-making in
order to apply the ANTS criteria most effectively. They
also discussed their experiences in the face of acute
situations. An anesthesiologist and a nurse anesthetist
facilitated the educational sessions. After the introduction,
the participants were taken to one of the inactive operating
rooms to get familiar with the patient simulator and the
available drugs and equipment. During each session, three
scenarios of acute anesthesia situations were discussed by
interprofessional teams and practiced on the patient
simulator. Participants who were not actively involved in
the simulation could watch the simulation via a monitor in
a separate room. All participants actively participated in at
least one scenario. The scenarios were designed and
approved by an interprofessional team including
anesthesiologists, nurse anesthetists, and medical
education professionals who are faculty members at
Jundishapur University of Medical Sciences.

The first scenario was related to the natural delivery of a
28-year-old primiparous woman. Epidural anesthesia was
administered to the patient. Five minutes later, the patient
felt a metallic taste in her mouth and experienced tinnitus,
both of which are the precursors of intoxication with local
anesthetics. After one minute, an electrocardiogram
showed a widening of the QRS complexes and ventricular
fibrillation (cardiac arrest) was presented to the
participants. The criterion of correct performance in this
scenario was to diagnose cardiac arrest, start chest
compression, start mechanical ventilation, place the
patient simulator in the left lateral tilt position, and contact
a midwife or obstetrician for further management of this
acute situation.

The second scenario simulated a grade four anaphylactic
shock following antibiotic infusion, where the patient felt
unwell and fainted, and showed reduced arterial oxygen
saturation, sinus bradycardia, and arterial hypotension
following the infusion. These symptoms ended in asystole
(cardiac arrest) one minute later. The criteria for correct
performance in this scenario focused largely on correct
diagnosis and proper and timely administration of fluids
and epinephrine.

The last
bronchospasm. Shortly after intubation, a patient with

scenario involved the simulation of
known Chronic obstructive pulmonary disease (COPD)

experienced an exacerbation and bronchospasm with high
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airway pressure, low tidal volume, carbon dioxide
retention, and decreased arterial oxygen saturation. The
criteria for correct performance included considering the
differential diagnoses of difficult ventilation, appropriate
administration of bronchodilators, and increasing the
concentration of inhalational anesthetics.

In all three scenarios, the nurse anesthetist was present
next to the patient simulator at the onset of the problem,
while the anesthesiologist was in another room and could
be accessed by phone. After assessing the situation and in
case of feeling the need for help, the nurse anesthetist
would call the anesthesiologist and give them a short-
structured summary. After the anesthesiologist entered the
room, they re-evaluated the situation, and then both the
anesthesiologist and the nurse anesthetist worked together
to provide the corresponding treatment according to the
situation they faced. Each scenario lasted 20 minutes. After
the simulation phase, a debriefing session focusing on
non-technical skills was held by an anesthesiologist and a
nurse anesthetist who was a faculty member of the
university. In the control group, simulation-based
uniprofessional training was carried out in small groups.
In other words, anesthesiologists and nurse anesthetists
were trained separately. For the anesthesiologists, the
training was conducted by an anesthesiologist. The
evaluation and management of the hypothetical patients in
the scenarios were also performed by a team of two
anesthesiologists, one of whom played the role of a nurse
anesthetist. For the nurse anesthetists, the training was
conducted by a nurse anesthetist. The evaluation and
management of the hypothetical patients in the scenarios
was also performed by a team of two nurse anesthetists.
After examining the patient and detecting the danger, one
of them called a hypothetical anesthesiologist and
informed him of the situation. Then, they took the
necessary steps without the presence of the
anesthesiologist.

Ethical considerations

The present study was approved by the Ethics Committee
of Ahvaz Jundishapur University of Medical Sciences
(AJUMS) (IR.AJUMS.REC.1398.308) and was carried out
in accordance with the provisions of the 2013 Declaration
of Helsinki. The aims, procedures, and conditions of the
study were fully explained to the potential participants.
Written informed consent was obtained from all
participating professionals. Also, the confidentiality of the
data and the anonymity of the participants during the
entire study process were guaranteed.

Data analysis

SPSS version 16 (Chicago, IL, USA) was used for the

statistical analysis. The data were analyzed by means of
descriptive statistics, including mean, standard deviation,
frequency, and percentage. The normality of the data was
checked by the
independent t-test was

Kolmogorov-Smirnov test. The
used for Dbetween-group
comparisons, while the paired t-test was used for within-
group comparisons. Analysis of covariance was conducted
to examine the effect of work experience on the post-test

scores. The significance level was set at < 0.05 for all tests.

Results
In total, 64
anesthesiologists (25%) and nurse anesthetists (75%)

anesthesia  providers including
participated in this study. The intervention and control

groups were homogenous in all demographic
characteristics (P> 0.05), with the exception of work

experience (P=0.003) [Table 2].

Table 1. Components of the educational intervention

Content

Educational objective

Improving non-technical skills of anesthesia providers
including task management, team working, situation
awareness, and decision-making.

Educational strategies

Interprofessional education.

Small group teaching.

Instructional methods

Interactive lectures.

Scenario-based simulation.

Debriefing.

Educational content

Educational concepts: Importance, basics, and application of
non-technical skills based on ANTS scale along with relevant
guidelines and articles.

Educational scenarios: Three scenarios of acute situations
designed by the interprofessional team consisting of
anesthesiologists and nurse anesthetists who are faculty
members of the university.

Assessment

Assessment of non-technical skills by two observers based on
the ANTS scale.

Table 3 compares the mean scores of the pre- and post-
tests for the four components of the ANTS between the
intervention and control groups. None of the mean scores
of the four components differed significantly between the
two groups at baseline (P>0.05). However, all mean scores
of the post-test were significantly higher in the
intervention group (P<0.05). Within-group comparisons
also showed that in the intervention group, the mean
scores of all four components increased significantly after
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the intervention (P<0.05). However, none of the
components changed significantly in the control group,
with the exception of the task management component (P
=0.004) [Table 3]. The analysis of covariance also showed
that work experience had no confounding effect on the
posttest results.

Table 2. Demographic characteristics of participants *

Variables Group P-
Intervention Control value
Profession
Anesthesiologist 8 (25) 8(25) 0.99
Nurse anesthetist 24 (75) 24 (75)
Sex
Male 16 (50) 16 (50) 0.99
Female 16 (50) 16 (50)
Age (Year) 27.06 + 2844+ 0.54
8.79 9.09
Work experience (Year) 7.05+2.09 9.08+ 0.003
3.01

*Data presented as Frequency (%) or Mean * Standard deviation

Table 3. Comparison of non-technical skills between the
intervention and control groups

Components/Time Group? P-value
Intervention  Control b

Task management
Before 9.32+£2.29 9.20 £2.27 0.83
After 12.36 £ 2.18 10.76 + 1.59 0.002
P-value © <0.001 0.004

Team working
Before 7.96 +2.05 8.00 £ 2.17 0.93
After 12.28 + 2.31 7.84 £2.48 <0.0001
P-value© <0.001 0.668

Situation

awareness
Before 7.84+1.91 8.24+1.71 0.38
After 12.28 +2.19 8.64 +£2.25 <0.0001
P-value© <0.001 0.399

Decision making
Before 6.00 + 1.61 6.00 +2.04 0.99
After 10.04 + 1.62 6.40 £1.83 <0.0001
P-value ° <0.001 0.246

*Data presented as Mean + Standard deviation, ® t test, © paired t
test

Table 4 also compares the pre-test and post-test mean
scores for all 15 items of the ANTS between the
intervention and control groups. None of the mean scores
of the 15 items differed significantly between the two
groups at baseline (P>0.05). However, all posttest mean
scores were higher in the intervention group and the

differences were statistically significant for seven of the 15
items (P<0.05).

The mean changes were also compared between the two
groups. Between-group differences were statistically
significant for the teamwork, situation awareness and
decision-making components (P< 0.001). However, this
was not the case for the task management component (P =
0.092) [Table 5].

Discussion

Our results showed that all the four components of the
ANTS (i.e. task management, team working, situation
awareness, and decision-making) improved significantly
in the intervention group. However, in the control group
who received uniprofessional training, there was a
significant change only in task management component.

The small group interprofessional education and the
scenarios implemented in the present study provided
participants with an interactive opportunity to engage in
participatory learning, have interprofessional discussions,
exchange opinions, find solutions to the scenarios, and
through this

shown that
interprofessional discussion is a powerful tool for teaching

improve their non-technical skills

participatory  practice. It has been

non-technical skills and strengthening professionalism
behaviors.?”! Conducting interprofessional discussions
appears to facilitate the recognition of others’ attitudes and
opinions and to promote communication and respect
between team members.?! Interprofessional education
also reduces defensive and prejudicial behaviors, negative
stereotypes, and moral conflicts by providing frequent
contact between learners from different professions.
Furthermore, discussions held within interprofessional
education can shed light on interprofessional differences
and improve mutual trust and respect.*! Consistent with
our findings, Hosseinpour et al. reported a significant
improvement in the professional behaviors of surgical
team members after participating in interprofessional
training session.?”! Another study also reported improved
cooperation and teamwork following an interprofessional
training session for nursing, physiotherapy, nutrition, and
pharmacy students.? However, in another study, nursing
and medical students were assigned to a uni- or
interprofessional training program and both methods
students’  interprofessional

significantly  improved

competence.?*!

Nurs Midwifery Stud. 2024;13(1):1-8 | 5



Khalafi et al

Table 4. Comparison of all items of non-technical skills between the study groups

Components Items Time Group ? P-value®
Intervention Control
Task management Planning and preparing Before 2.00 £0.95 2.08 £0.95 0.73
After 3.28£1.10 3.20+£1.08 0.77
P-value ¢ <0.001 <0.001
Prioritizing Before 2.16 £0.75 2.08 £0.86 0.69
After 2.32 £ 0.80 2.20+0.82 0.55
P-value ¢ 0.048 0.43
Providing and Before 2.08 £0.99 2.08 +£0.99 0.99
maintaining standards After 3.48 £0.92 2.16 £0.89 <0.0001
P-value <0.001 0.63
Identifying and utilizing Before 3.08£0.76 2.96 £ 0.93 0.57
resources After 3.28£0.89 320+ 1.19 0.76
P-value ¢ 0.050 0.21
Team working Coordinating activities Before 1.96 + 0.84 2.08+0.95 0.59
with team After 3.84+0.85 1.84 £ 0.94 <0.0001
P-value <0.001 0.16
Exchanging information Before 2.20 + 1.00 2.20+1.08 0.99
After 248 £091 2.12+1.13 0.16
P-value 0.043 0.68
Using authority and Before 1.72 £ 0.67 1.76 £ 0.88 0.83
assertiveness After 3.80 £ 0.87 1.84 +£0.85 <0.0001
P-value ¢ <0.001 0.60
Assessing capabilities Before 2.08 +0.95 1.96 +0.84 0.59
After 2.16 £ 0.80 2.04+1.13 0.62
P-value 0.45 0.64
Supporting others Before 1.88 £ 0.83 2.08 +0.86 0.34
After 3.80 £0.82 2.12+0.88 <0.0001
P-value ¢ <0.001 0.79
Situation Gathering information Before 1.72 £ 0.84 2.08+1.19 0.16
awareness After 3.76 £ 0.88 1.92 +0.86 <0.0001
P-value ¢ <0.001 0.37
Recognizing and Before 2.24 +£1.05 2.08 £ 0.86 0.51
understanding After 2.28+0.98 2.12+1.17 0.55
P-value 0.82 0.80
Anticipating Before 2.00£0.71 2.00 £0.71 0.99
After 2.44 +1.00 248 +1.26 0.88
P-value ¢ 0.006 0.03
Decision making  Identifying options Before 2.36 £0.95 224 £1.09 0.64
After 1.96 + 0.84 2.32+0.95 0.11
P-value 0.016 0.65
Balancing risks and Before 1.68 £ 0.75 1.88 +1.01 0.37
selecting options After 4.04 +0.68 2.00 +1.12 <0.0001
P-value <0.001 0.52
Reevaluating Before 1.96 £ 0.98 1.88 £0.97 0.74
After 4.04 £ 0.89 2.08 +0.95 <0.0001
P-value ¢ <0.001 0.25

*Data presented as Mean + Standard deviation, ® t test, € paired t test

6 | Nurs Midwifery Stud. 2024;13(1):1-8



Interprofessional education for anesthesia providers

Table 5. Comparison of changes in subscales of non-
technical skills in the study groups

Components Pre- and post-intervention  P-value
changes * b
Intervention Control
group group
Task 3.53 +3.04 2.47 +1.56 0.092
management
Team 3.76 £4.32 1.84+0.16  <0.001
working
Situation 3.34+4.44 1.68£0.40  <0.001
awareness
Decision 1.68 +0.40 2.39+4.04  <0.001
making

*Data presented as Mean + Standard deviation,  t test

In the present study, the score of task management
component of the ANTS increased significantly in the
control group. This finding might be attributed to the fact
that anesthesia providers in the control group received
uniprofessional training, where an anesthesiologist played
the role of a nurse (and vice versa). Perhaps, such a role-
play practice could improve attitude and perspective of the
participants in the control group towards the role and
duties of other anesthesia team members.

Simulation studies usually evaluate behavioral changes in
a simulated environment. This study is particularly
worthwhile in that it evaluated changes in clinical
performance at the third level of Kirkpatrick's model.?
Despite the paucity of research on the transfer of
knowledge obtained through simulation into clinical
practice based on ANTS, our study showed that after the
participants demonstrated their ability to transfer newly
acquired skills to daily practice even after only one
simulation training session.

This study had some limitations. First, we did not assess
the long-term effects of the intervention. Therefore, it
would have been ideal to conduct the third round of
observations a few months after the simulation to evaluate
skill retention. This study was also susceptible to the
Hawthorne effect, because participants knew that they
were under observation.’” The reason for the
improvement of skills in the task management component
in the control group can be attributed to the Hawthorne
effect. Although we tried to minimize this effect by
selecting observers who were at the same level as the
participants in terms of their rank in the organizational
hierarchy, this effect could not be completely eliminated.
Another limitation is that the behavior will not change
sustainably without the support of all members of the
surgical team. Further studies should therefore investigate

the effectiveness of this model in teaching non-technical
skills to nursing, anesthesia, and surgical teams.

Conclusions

The training of anesthesia providers should include
technical and non-technical skills to ensure patient safety.
Teaching non-technical skills is necessary for the effective
cooperation of anesthesia team members. SBIPE in small
groups can effectively improve the non-technical skills of
anesthesia providers. Therefore, similar educational
programs can be used to improve non-technical skills of
anesthesiologists and nurse anesthetists. Finally, the
infrastructure of a team involving health care professionals
and policy initiatives using an interprofessional-based
training platform to practice non-technical skills could be
further tested and evaluated.

Acknowledgment

The researchers hereby appreciate the sincere cooperation
of the personnel of operating room of Imam Khomeini
Hospital, Ahvaz, Iran.

Competing interests
The authors declare that they have no competing interests.

Abbreviations

SBIPE: Simulation-Based Interprofessional Education,
ANTS: Anesthetists' Non-Technical Skills, CVR: Content
Validity Ratio, CVI: Content Validity Index, ICC: Inter-rater
Intra-class Coefficient.

Authors’ contributions

Conceptualization: AK, NS, MA, SA, VS. Data curation: AK,
SA. Methodology/analysis: SA, VS. Project administration:
AK, MA. Funding acquisition: NS, AK, MA, SA, VS. Writing
original draft: AK, NS. Writing, review and editing: AK, NS,
MA, SA, VS. All authors read and approved the final
manuscript. All authors take responsibility for the integrity of
the data and the accuracy of the data analysis.

Funding
None.

Role of the funding source
None.

Availability of data and materials
The data used in this study are available from the
corresponding author on request.

Ethics approval and consent to participate

The present study was approved by the Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences (AJUMS)
(IR.AJUMS.REC.1398.308) i

and was carried out in

Nurs Midwifery Stud. 2024;13(1):1-8 | 7



Khalafi et al

accordance with the provisions of the 2013 Declaration of
Helsinki. All participants signed an informed consent form.

Consent for publication

By submitting this document, the authors declare their
consent for the final accepted version of the manuscript to be
considered for publication.

References

1. Hanssen I, Smith Jacobsen IL, Skrimm SH. Non-technical skills in
operating room nursing: Ethical aspects. Nurs Ethics 2020; 27 (5):
1364-1372. doi: 10.1177/0969733020914376 PMID: 32347187

2. Rosendal AA, Sloth SB, Rélfing JD, Bie M, Jensen RD. Technical, Non-
Technical, or Both? A Scoping Review of Skills in Simulation-Based
Surgical Training. ] Surg Educ 2023;80(5):731-749. doi:
10.1016/j.jsurg.2023.02.011 PMID: 36906398.

3. Martinho B, Ferreira L, Koch M]J, Madeira F, Santos E, Baptista S, et
al. Observational Study About the Impact of Simulation Training of
Non-Technical Skills on Teamwork: Towards a Paradigm Shift in
Undergraduate Medical Training. Acta Med Port 2024;37(2):83-89.
doi: 10.20344/amp.19021 PMid: 36972551

4. Etherington C, Burns JK, Ghanmi N, Crnic A, Mansour F, Pysyk CL,
et al. Identifying positive and negative use of non-technical skills by
anesthesiologists in the clinical operating room: An exploratory
descriptive study. Heliyon 2023;9(3):e14094. doi:
10.1016/j.heliyon.2023.e14094 PMid: 36938432

5. Ghongade, R, Pundkar, G., Baitule, R., Deshmukh, S., Tarekar, S.,
Sonwane, K. Systematic review on comparative outcomes in cell-based
regeneration techniques vs. traditional techniques in osseointegration
of implants in total knee arthroplasty. Arch Trauma Res 2023; 12(4):
171-178. doi: 10.48307/atr.2023.184614

6. Kang J, Hu J, Yan C, Xing X, Tu S, Zhou F. Development and
applications of the anaesthetists' non-technical skills behavioural
marker system: protocol for a systematic review. BMJ open
2022;12(12):e065519. doi:  10.1136/bmjopen-2022-065519 PMid:
36517093

7. Khalafi A, Sarvi Sarmeydani N, Akhoondzadeh R. Simulation-based
Interprofessional Education (IPE) for Enhanced Attitude and
Teamwork of Anesthesiology Residents and Nurse Anesthesia
Students in Iran. ] Adv Med Educ Prof 2023;11(2):105-12. doi:
10.30476/JAMP.2022.95701.1657 PMid: 37113681

8. Khalafi A, Sarvi Sarmeydani N, Adarvishi S. Workplace health in
anesthesia team: A qualitative study in Iran. Front Public Health
2023;11:1141447. doi: 10.3389/fpubh.2023.1141447 PMID: 36935702;
PMCID: PMC10020197.

9. Poore JA, Cullen DL, Schaar GL. Simulation-based interprofessional
education guided by Kolb's experiential learning theory. Clin Simul
Nurs 2014;10(5):e241-e7. doi: 10.1016/j.ecns.2014.01.004

10. Sezgin MG, Bektas H. Effectiveness of interprofessional simulation-
based education programs to improve teamwork and communication
for students in the healthcare profession: A systematic review and
meta-analysis of randomized controlled trials. Nurse Educ Today
2023;120:105619. doi: 10.1016/j.nedt.2022.105619 PMid: 36343420

11. Mohammadzadeh S, Olyaie N, Ghanei-Gheshlagh R. Effect of
Education Based on Collaborative Care Model on Self-Efficacy of
Patients with Heart Failure. Novel Clin Med 20221;1(3):143-50. doi:
10.22034/ncm.2022.336458.1034

12. Villemure C, Georgescu LM, Tanoubi I, Dubé JN, Chiocchio F, Houle
J. Examining perceptions from in situ simulation-based training on
interprofessional collaboration during crisis event management in
post-anesthesia care. ] Interprof Care 2019; 33 (2): 182-189. doi:

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

10.1080/13561820.2018.1538103 PMID: 30395755.

Leithead III ], Garbee DD, Yu Q, Rusnak VV, Kiselov V], Zhu L, et al.
Examining interprofessional learning perceptions among students in
a simulation-based operating room team training experience. J
interprof care 2019;33(1):26-31. doi: 10.1080/13561820.2018.1513464
PMid: 30230415

Yu J, Lee W, Kim M, Choi S, Lee S, Kim S, et al. Effectiveness of
simulation-based interprofessional education for medical and nursing
students in South Korea: a pre-post survey. BMC Med Educ
2020;20(1):476. doi: 10.1186/s12909-020-02395-9 PMid: 33243233
Edmunds S, Brown G. Effective small group learning: AMEE Guide
No. 48. Med Teach. 2010;32(9):715-26. doi:
10.3109/0142159X.2010.505454 PMID: 20795801.

Flin R, Patey R, Glavin R, Maran N. Anaesthetists' non-technical skills.
Br ] Anaesth 2010;105(1):38-44. doi: 10.1093/bja/aeql34 PMID:
20522911.

Delfino AE, Fuentes-Lopez EA, de la Fuente RF, Altermatt FR. Cross-
cultural adaptation and validation of the Spanish version of the
Anesthetists' Non-Technical Skills (ANTS) assessment tool. ] Clin
Anesth 2023;84:111008. doi: 10.1016/j.jclinane.2022.111008 PMID:
36399854.

Flynn FM, Bing-Jonsson PC, Falk RS, Tennessen S, Valeberg BT.
Educating for Excellence: A Cohort Study on Assessing Student Nurse
Anesthetist Non-Technical Skills in Clinical Practice. AANA ]
2022;90(1):7-15. PMID: 35076378.

Gholami M, Zamanian Z, Kalantari R, Hasanshahi M, Hosseinzadeh
Roknabadi E, Gheysari S. Assessment of anesthetist’s non-technical
skills in Iranian hospitals. ] Health Sci Surveill Syst 2018;6(4):207-11.
doi: 10.30476/JHSSS.2020.84392.1034

Hosseinpour A, Keshmiri F, Jambarsang S, Jabinian F, Shiryazdi SM.
The effect of interprofessional education on interprofessional
professionalism behaviors of the surgical team members. BMC Nurs
2022;21(1):239. doi: 10.1186/s12912-022-01015-9 PMID: 36008834
PMCID: PM(C9414088.

Ehilawa PI, Woodier N, Dinning A, O’Neil V, Poyner F, Yates L, et al.
Using simulation-based interprofessional education to change
attitudes towards collaboration among higher specialty trainee
physicians and registered nurses: a mixed methods pilot study. J
Interprof Care 2023;37(4):595-604. doi:
10.1080/13561820.2022.2137481 PMid: 36373997

Costa Marion AD, Pereira LC, Lucia Moura Pinho D. The effect of
interprofessional simulation practice on collaborative learning: A
randomized controlled trial. ] Interpr Care 2023:1-8. doi:
10.1080/13561820.2022.2147153 PMid: 36606366

Krielen P, Meeuwsen M, Tan E, Schieving JH, Ruijs A, Scherpbier ND.
Interprofessional simulation of acute care for nursing and medical
students: interprofessional competencies and transfer to the
workplace. BMC Med Educ 2023;23(1):105. doi: 10.1186/s12909-023-
04053-2 PMID: 36774481 PMCID: PM(C9921059.

Kirkpatrick D, Kirkpatrick J. Evaluating training programs: The four
levels. San Francisco, Berrett-Koehler Publishers; 2006.

Sedgwick P, Greenwood N. Understanding the Hawthorne effect. BMJ
2015;351:h4672. doi: 10.1136/bmj.h4672 PMID: 26341898

How to Cite this Article:

Khalafi A, Sarvi Sarmeydani N, Albooghobeish M, Saidkhani
V, Adarvishi S. The effect of small group simulation-based
interprofessional education on non-technical skills of
anesthesia providers: A randomized controlled trial. Nurs
Midwifery Stud 2024;13(1):1-8. doi:
10.48307/NMS.2023.417396.1271

8 | Nurs Midwifery Stud. 2024;13(1):1-8



