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Significance/Background

Non-technical skills are important in the practice of anesthesia. An estimated 80% of
adverse events in anesthesia can be attributed to a failure in non-technical skills (NTS).

Aim

To determine whether a greater number of clinical hours in the student registered nurse
anesthetist (SRNA) correlates with NTS scores observed in a simulation scenario.

Methods

A cross-sectional retrospective observational study of SRNAs at a single-site academic
institution was performed. Two cohorts were assessed and scored for their NTS in the
same individual simulation scenario as part of a nurse anesthesia program.
Approximately 1 year of clinical experience difference existed between the 2 cohorts.
Three researchers assigned a primary outcome NTS score to each participant using the

Anaethetists’ Non-Technical Skills tool.

Results/Findings

Three out of 15 elements proved statistically significant, with more clinical experience
correlating to higher non-technical skills. All 15 elements had greater median scores in
the cohort with more clinical experience. SRNAs can improve non-technical skills with

more clinical experience.

INTRODUCTION

BACKGROUND/SIGNIFICANCE

Non-technical skills (NTS) are a vital part of any workplace.
NTS can be defined as interpersonal skills encompassing
communication, teamwork, and leadership, as well as cog-
nitive skills including situational awareness and decision-
making.! These skills contrast with procedural knowledge,
technical skills, medical expertise, available medications,
equipment, and resources. An estimated 80% of adverse
events that occur in the realm of delivering anesthesia can
be attributed to a lack of proper NTS.! Based on this infor-
mation, proper NTS can prevent medical errors and main-
tain patient safety in the healthcare system.

The University of Aberdeen and the Scottish Clinical
Simulation Centre collaborated to create the Anaesthetists’
Non-Technical Skills (ANTS), a framework and assessment
tool for observing and rating anesthetists’ NTS.! The abili-

ties measured by this tool include task management, team-
work, situational awareness, and decision making. This tool
has proven to be a valid resource for the assessment and de-
velopment of NTS.2

Many medical errors are due to underdeveloped NTS, yet
historically, they have received little attention during in-
stitutional learning.!1"3 Simulation labs provide a safe and
open learning environment for student registered nurse
anesthetists (SRNAs) to develop technical and NTS.# The
lack of a validated tool for assessing NTS and behaviors
of anesthesia practitioners was a motivating factor behind
the creation of the ANTS tool.> Recent literature supports
the ANTS tool’s validity and reliability in various settings,
further emphasizing its importance in training and assess-
ment.> Using the ANTS tool with simulation scenarios may
allow for assessment of growth in NTS throughout the
nurse anesthesia curriculum.® This study builds upon prior
research related to combined debriefing methods for SRNAs
in simulation scenarios and aims to address the gap in un-
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derstanding how clinical experience correlates with the de-
velopment of NTS over time.”

PROBLEM STATEMENT/OBJECTIVE

There is a knowledge gap in current literature regarding
clinical experience in SRNA training and its correlation
with NTS as measured by the ANTS tool. In this study, re-
searchers examined the concept of clinical experience, as
measured in clinical hours, and its relation to developing
NTS. The objective was to determine whether a greater
number of clinical hours in the SRNA correlates with NTS
scores observed in a simulation scenario.

REVIEW OF LITERATURE

A rapid review of the literature was conducted through a
systematic search of 3 databases— PubMed, Embase, and
CINAHL. The databases were accessed through the acad-
emic institution’s library of health sciences. All databases
were explored with the search term “non-technical skills”
while using the Boolean operator “AND” in combination
with: “anesthesia”, “anesthesia simulation”, “ANTS tool”,
“anesthesia clinical experience”, and “student registered
nurse anesthetist”. These searches yielded a total of 2,083
articles.

All search results were uploaded to Rayyan. Rayyan is
an artificial intelligence tool for systematic literature re-
view that allows blind collaboration between multiple au-
thors for efficiency and objectivity.8 To narrow 2,083 stud-
ies down to the final six, 1,189 duplicate studies were
excluded. Next, each author conducted a 3-step process.
The first pass considered the titles of the studies only, with
each author excluding articles inconsistent with the aim
of this rapid review. The second pass considered the ab-
stracts of the remaining studies, and the third pass consid-
ered full-text articles. Nine full-text articles were chosen
by the researchers, with unanimous agreement upon the fi-
nal 6 articles (Figure 1). Inclusion criteria included articles
published within the last fifteen years with relevant themes
consistent with the author’s investigation.

There were 6 entries included for analysis: 2 experimen-
tal studies and 4 systematic reviews. Included in the ar-
ticles were works from Canada, Germany, India, Mexico,
Norway, and the United Kingdom. Relevant background in-
formation regarding the importance of NTS and the ques-
tion of how to judge them was published by Radhakrishnan
et al.# Amongst all the evidence and discussions, 3 themes
emerged:

1. Non-technical skills (NTS) are imperative to the de-
livery of safe anesthetic care.

2. NTS are difficult to evaluate but should be taught and
evaluated.

3. The ANTS tool is valid and reliable in assessing NTS
in the anesthesia learner.

The central theme from the literature was the impor-
tance of NTS to patient safety during anesthesia delivery.
Approximately 70-80% of medical errors are attributed to
human error, which highlights its relevance.%69 Flin and

Patey? state that the risk of error is increased when there
are insufficient NTS, and this in turn increases the likeli-
hood of an adverse event. Boet et al2 similarly describe NTS
as essential to practicing anesthesia proficiently.2 More-
over, there was a strong correlation between NTS and safety
in anesthesia practice.l0 There is agreement and support
amongst the literature that NTS are a vital part of safe
anesthetic care.246,9.10

The next theme appearing in the literature was that NTS
assessment is difficult but necessary. Moll-Khosrawi et al®
noticed the absence of any evaluation or assessment tool
for NTS; their study aimed to create and validate a tool to
do just that. Flynn et all0 set out specifically to develop
an NTS assessment tool for use in undergraduate train-
ing in emergency medicine and anesthesiology. Boet et al?
also addressed the importance of evaluating NTS. Their
study included a measuring tool allowing for assessment
and ranking of NTS, thereby allowing anesthetists to reflect
and improve upon their personal NTS and overall anesthe-
sia practice.2

The final theme from the literature demonstrated that
the ANTS tool is valid and reliable assessing NTS. Each of
the 6 articles referred to ANTS as the most used and studied
tool. Flin and Patey stated that the “levels of rater accuracy
were acceptable and inter-reliability approached an accept-
able level”.5 Similarly, Boet et al demonstrated that ANTS
“appears to have acceptable validity and reliability for as-
sessing NTS of anesthetists in both simulated and clini-
cal settings”.2 Finally, Sanchez-Vasquez et al? bolstered the
finding and emphasized the ANTS contributed to patient
safety.

The discussion around the importance of NTS is robust
and ANTS is decidedly the most utilized tool. The existing
research does not address whether NTS develops organi-
cally over time in SRNAs. The researcher’s intent was to ex-
amine if there is a relationship between amounting clinical
experience and improved NTS.

METHODOLOGY

STUDY DESIGN

This cross-sectional, observational study compared NTS
during a high-acuity, low-frequency simulation between
SRNAs with 6 months (Class of 2025) and SRNAs with 18
months (Class of 2023) of clinical anesthesia training. The
Class of 2025 is considered the relative control group due
to their fewer anesthesia clinical hours as compared to the
Class of 2023. The main objective was to investigate the
relationship of clinical experience on simulation perfor-
mance, in the form of ANTS scores. Permission was granted
for use of the ANTS tool by its author.

The institutional IRB determined the study to be exempt
from consent because the study involved observation of
public behavior as stated by the 2018 Common Rule.!1 Prior
to the simulation scenario, both cohorts were sent an infor-
mational email describing the purpose of this study, back-
ground information on NTS, and the plan to retrospectively
observe simulation visual and audio recordings. The com-
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Figure 1. Review of Literature

munication informed participants that evaluation would fo-
cus on NTS and not clinical outcome of the scenario.

To be eligible for the study, individuals had to be a cur-
rently enrolled SRNA at the time of the simulation, over the
age of 18 years, and belong to either the Class of 2023 or
the Class of 2025. Graduate students from any other class
within the nurse anesthesia program were excluded due to
timing considerations.

The researchers, SRNAs in the Class of 2025 cohort, in-
dividually viewed the recordings and rated non-technical
skills using the ANTS tool. Data collection occurred at the
Patient Safety and Clinical Competency Center (PSCCC),
ensuring a secure location with limited access to maintain
confidentiality. Prior to the simulation, the researchers
were trained to conduct evaluations using the ANTS tool
on simulation training videos that were delivered onsite.
The researchers discussed the characteristics of each score
on the ANTS tool during the training. The aim was to es-
tablish inter-rater reliability, which was in accordance with
the tool’s guidelines on validity of use. To maintain the in-
tegrity of the study, immediate feedback was not provided
on participants’ results. All audio and visual recordings
were destroyed after data collection and analysis, per the
policy of the PSCCC.

SETTING

The simulation scenarios occurred in the PSCCC at the aca-
demic institution. The PSCCC provides a conducive envi-
ronment for individuals or teams from various backgrounds
to practice their skills in a high-fidelity, low risk setting.
The PSCCC is equipped with audio-visual recording tech-
nology, lifelike patient simulators, standardized patients,
and debriefing rooms. 12
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Simulation scenarios are a mandatory component of the
nurse anesthesia program’s curriculum for SRNAs. This
high-acuity, low-frequency simulation scenario was part of
the curriculum that the students participated in regard-
less of their participation in this observational study. The
simulation scenario included 3 standardized patients who
played the roles of surgeon, nurse, and surgical technolo-
gist. The patient simulator was a Laerdal SimMan 3G con-
trolled by faculty behind a semi-transparent mirror. During
the scenario the patient displayed data consistent with the
diagnosis of malignant hyperthermia. The role of the SRNA
was to identify and manage this rare but life-threatening
anesthetic emergency.

PARTICIPANTS

The study included a subject population of 40 graduate stu-
dents from the nurse anesthesia program: 20 students from
the Class of 2023 and 20 students from the Class of 2025.
The Class of 2023 is the last master’s cohort, and the Class
of 2025 is the first doctoral cohort. The subject population’s
gender, years of clinical experience as a registered nurse
and specialties are illustrated in Figures 2-4. Participants
were able to select more than 1 category for the specialties
worked. The researchers conducted recruitment through a
class presentation and follow-up email outlining the pro-
ject and its timeline.

ETHICAL CONSIDERATIONS

Several measures were implemented to maintain the confi-
dentiality of the participants. These measures included us-
ing opt-in forms and ensuring data security through the
academic institution’s secure access hard drives. Partici-

Journal of Nurse Anesthesia Education 3


https://jnae.scholasticahq.com/article/132441-ants-marching-a-cross-sectional-observational-study-measuring-non-technical-skills-in-student-registered-nurse-anesthetists/attachment/273816.png

ANTS Marching: A Cross-Sectional Observational Study Measuring Non-Technical Skills in Student Registe...

Class of 2023

= Males = Females

Class of 2025

= Males = Females

Figure 2. Sex of Participants

Years Experience as a Registered Nurse

0 .

2-5Years 6-10 Years 11-15 Years 16-20 Years
m Class of 2023 Class of 2025
Figure 3. Experience of Participants
Specialties of Participants
Burn/Trauma gy
Cardiothoracic ICU _
Coronary Care Unit —
Emergency -
Medicaticy |
Neuro1cU - | —
pediatric ICU |
Rehab/ Nursing Home -
surgicalicy . | ——
o 2 4 6 8 10 12 14 16

mClass 0of 2025 mClass of 2023

Figure 4. Specialties of Participants

pants’ performances during the simulation were video and
audio recorded, as is standard for all simulation experiences
at this institution. Following the simulation scenario, the

Skills in N
Research Coordinators: Blake Atwood, Aaron Hayes, Melanie Redfield

The high acuity, low frequency simulation you recently participated in was recorded
and securely stored as per the Patient Safety and Clinical Competency Center's
existing protocol. As part of our doctoral research, we would like to observe these
videos and evaluate non-technical skills, looking for a correlation between number of
clinical hours and SRNAs’ non-technical skill performance. After our data collection
is complete, all identifying information will be removed from our data. Participation is
voluntary, and your decision to participate or not participate will not affect your
career, education, or relationships here at AMC. Thank you for considering
participating in our study.

If you would like to opt in to this observational study, please sign here:

‘We ask that you please fill out these demographics:

Gender (circle one):

Male Female Other Choose not to answer

Age (circle one):

20-29 30-39 40-49 50-59 60+

Years of Nursing Experience (circle one):

25 6-10 11-15 16-20 21+

Area of Clinical Experience (circle all that apply):
Bumn/ Trauma Intensive Care Unit Surgical Intensive Care Unit
Cardiac Care Unit Pediatric Intensive Care Unit
Cardiac Surgery Intensive Care Unit Other:

Medical Intensive Care Unit

Neuro Intensive Care Unit

Figure 5. Opt-in Form

participants were presented with an opt-in form (Figure
5), which included 4 demographic questions following the
SAGER Guidelines. The opt-in form addressed the voluntary
nature of the study, highlighting the decision to participate
or not as independent from the participant’s future stand-
ing within the program or relationships at the institution,
and was in accordance with the Belmont Report’s principle
of respect for persons.!314 Opt-in forms were saved on a
password-protected computer at the academic institution
and all participant identifying information was destroyed
after data collection occurred. The nature of the research
disallowed eliminating an observer bias between re-
searchers and participants and will be addressed as a limi-
tation.

THE INTERVENTION

This research study employed a retrospective evaluation,
focusing on the simulation performance of each SRNA. The
Class of 2025 served as the relative control group due to
their limited amount of anesthesia clinical hours (422
hours) compared to the Class of 2023 (1,170 hours) (Figure
6). The primary objective was to examine the relationship
of experience, measured in clinical hours, with ANTS scores
in a simulation crisis scenario.

MEASURES, TOOLS, AND INSTRUMENTS

The ANTS tool (Figure 7) uses behavioral markers for each
skill and utilizes a rating system to score behaviors. The
scale ranges from 1-4, with 1 representing “poor” and 4
representing “good”. There are 4 categories with a total of
15 elements.
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Figure 6. Average Number of Clinical Hours by Cohort

Prior to the investigation, evaluators were instructed in
the utilization of the ANTS tool. The training included fa-
miliarization with the ANTS framework, rating system re-
view, participation in simulation scenarios, and consensus
building. Inter-rater reliability was mild to moderate, with
Kappa > 0.67. Of note, the effectiveness of the ANTS tool in

assessing NTS in the medical field has been demonstrated
as valid and reliable.2.5,9:15

A statistician at the academic institution performed raw
data interpretation to ensure scientific validity. The data
sets were complete with no missing data points. Summary
statistics were reported as raw data and ranges. Compar-
isons were made with t-tests or Mann-Whitney tests de-
pending on the type of distribution for continuous vari-
ables. All analyses were conducted using Microsoft Excel.

RESULTS

Of the 15 elements, 3 revealed statistically significant re-
sults with confidence interval (CI) values >95%. The 3 ele-
ments were Task Management: Planning and Preparing (p =
0.023), Task Management: Providing and Maintaining Stan-
dards (p = 0.036), and Decision Making: Balancing Risks
and Selecting Options (p = 0.046). The median score for the
Class of 2023 for Planning and Preparing was 3.67, while the
median score for the Class of 2025 was 3.00. For the Class of
2023, the medians for Providing and Maintaining Standards
and Balancing Risks and Selecting Options (both 3.67) were
also significant compared to the Class of 2025 (both median
scores 3.00). The median scores for the elements that were
considered significantly different are included in Table 1.
The Class of 2023, with more clinical hours, achieved higher
median NTS scores.

The mean NTS scores for the Class of 2023 were higher
in the 4 main categories (Task Management, Team Working,
Situation Awareness, and Decision-making) compared to
the Class of 2025. Of the 15 elements, 3 revealed statis-
tically significant results. The 3 elements were Task Man-

Category Element *Rating Observation on Performance Category rating and debriefing notes

Planning & preparing
Task Prioritising
Management
9 Providing & maintaining standards
Identifying & utilising resources
Co-ordinating activities with team
Team Exchanging information

Working
Using authority & assertiveness
Assessing capabilities
Supporting others
Gathering information

Situation L -

AWaraass Recognising & understanding

Anticipating
Identifying options

Decision | Balancing risks & selecting options

Making -
Re-evaluating

*4 Good; 3 Acceptable; 2 Marginal; 1 Poor; N Not Observed

Figure 7. ANTS Assessment Tool

*4 Good; 3 Acceptable; 2 Marginal; 1 Poor; N Not Observed

Sl
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Table 1. Median ANTS Scores for the Class of 2023 and Class of 2025

Median for Class of

Median for Class of

p-value Adjusted for

Team Working

2023 2025 Ties
Planning and Preparing 3.667* 3.000* 0.023*
Prioritizing 3.500 3.000 0.211
Providing and Maintaining Standards 3.667* 3.000* 0.036*
Identifying and Utilizing Resources 3.667 3.333 0.111

Decision-making

Coordinating Activities with the 3.000 2.833 0.582
Team
Exchanging Information 3.333 3.333 0.551
Using Authority and Assertiveness 3.167 2.500 0.182
Assessing Capabilities 3.333 2.667 0.128
Supporting Others 3.333 3.000 0.325
Gathering Information 3.333 3.167 0.165
Recognizing and Understanding 3.833 3.500 0.188
Anticipation 3.333 3.000 0.217

Identifying Options 3.500 3.000 0.273
Balancing Risks and Selecting 3.667* 3.000* 0.046*
Options
Reevaluating 3.333 2.667 0.090
Abbreviation: ANTS, Anaesthetists’ Non-Technical Skills
*p <0.05
agement: Planning and Preparing (p <0.05), Task Manage- INTERPRETATION

ment: Providing and Maintaining Standards (p <0.05), and
Decision Making: Balancing Risks and Selecting Options (p
<0.05). The mean for the Class of 2023 for Planning and
Preparing was 3.52, compared to the Class of 2025 which
was 3.10. For the Class of 2023, the mean for Providing and
Maintaining Standards was 3.50, compared to the Class of
2025 which was 3.15. For the Class of 2023 the mean for
Balancing Risks and Selecting Options was 3.38 while the
mean for the Class of 2025 was 2.98. The mean scores for
the elements that were considered statistically significant
are included in Table 2.

DISCUSSION

SUMMARY OF KEY RESULTS

There was a correlation between clinical hours and 3 of
the 15 elements of the ANTS tool. The statistically signif-
icant data demonstrated that as students interface within
the clinical setting, NTS scores improved. Additionally, the
raw data demonstrated higher performance in every ele-
ment of the ANTS tool for the Class of 2023 compared to
the Class of 2025.

Journal of Nurse Anesthesia Education

The ANTS tool can be used to evaluate anesthesia practi-
tioners in clinical and simulation settings, offering a plat-
form to identify and measure critical NTS.! These NTS are
critical for optimal outcomes, particularly in high-stress,
dynamic anesthesia environments.! The ANTS tool’s struc-
tured utilization ensures comprehensive understanding
among assessors, promoting consistency in both assess-
ment conduct and interpretation.! Finally, the ANTS tool
is designed for objective and consistent application across
various facilities, countries, and training environments.!
Despite the critical role of NTS in anesthesia practice,
there exists a significant knowledge gap regarding how the
number of clinical hours among SRNAs influences the de-
velopment of these skills, especially within a simulation
setting. This study explored this relationship by comparing
the ANTS scores of the Class of 2023 and 2025, who had
differing amounts of clinical hours. The data revealed 3
elements with statistically significant differences between
the 2 classes: Task Management: Planning and Preparing,
Task Management: Providing and Maintaining Standards,
and Decision Making: Balancing Risks and Selecting Op-
tions. The Class of 2023, with more clinical hours, con-
sistently achieved higher mean scores in these areas com-
pared to the Class of 2025. Specifically, the median scores
for the Class of 2023 in Planning and Preparing, Providing
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Table 2. Means and Standard Deviations of ANTS Scores for the Class of 2023 and the Class of 2025

Means for
Class of 2023

Task Management

Standard Deviations for
Class of 2023

Standard Deviations for
Class of 2025

Means for
Class of 2025

Resources

Team Working

Planning and Preparing 3.517* 0.635 3.100* 0.593
Prioritizing 3.317 0.696 3.033 0.756
Providing and 3.500* 0.513 3.150* 0.577
Maintaining Standards
Identifying and Utilizing 3.367 0.708 3.117 0.544

Situation Awareness

Coordinating Activities 3.133 0.775 3.033 0.639
with the Team
Exchanging Information 3.317 0.644 3.183 0.662
Using Authority and 3.033 0.917 2.667 0.892
Assertiveness
Assessing Capabilities 3.133 0.712 2.817 0.577
Supporting Others 3.150 0.688 2.950 0.669

Decision-making

Gathering Information 3.433 0.542 3.200 0.534

Recognizing and 3.600 0.588 3.283 0.767
Understanding

Anticipation 3.400 0.636 3.117 0.759

Identifying Options 3.267 0.714 3.000 0.725

Balancing Risks and 3.383* 0.669 2.983* 0.626
Selecting Options

Reevaluating 3.300 0.692 2.950 0.686

Abbreviation: ANTS, Anaesthetists’ Non-Technical Skills
*p <0.05

and Maintaining Standards, Balancing Risks and Selecting
Options were higher compared to the Class of 2025 in all
3 elements. These findings suggest that increased clinical
experience may enhance certain NTS, and a simulation set-
ting provided a non-clinical, low-risk environment for eval-
uating ANTS scores.

LIMITATIONS

The limitations included convenience sampling at a single-
site academic institution. The sample size (n = 40) may
have been insufficient to capture subtle but statistically sig-
nificant variations in ANTS scores between the 2 groups.
Further exploration with a larger sample size is needed to
determine whether the observed differences are truly in-
dicative of clinical experience.

Another limitation involves the potential influence of
unconscious biases and the Hawthorne effect on study out-
comes. Participants received an email prior to the simula-
tion scenario summarizing the nature of NTS and the re-
search study; there was a risk that participant behavior or
responses may have been influenced by the knowledge of
being observed. The opt-in forms were completed after the
simulation, which may have affected the decision to partic-

Journal of Nurse Anesthesia Education

ipate. Additionally, the researchers may have unintention-
ally introduced biases into the assessment process based
on their perceptions or expectations, as the researchers
were also SRNAs in the Class of 2025 cohort. Future studies
could implement blinding techniques to enhance the valid-
ity of the findings.

The generalizability of the findings may be limited by
the homogeneity of the sample population and the specific
context in which the study was conducted. Participants
were drawn from a single-site institution, and the study fo-
cused primarily on the number of clinical hours on ANTS
scores. As such, the findings may not be fully representative
of anesthesia learners in other settings or training pro-
grams. To enhance generalizability, future studies could in-
volve a more diverse participant pool drawn from multiple
institutions and geographic regions, allowing for broader
insights into NTS development and training effects.

CONCLUSION

The statistically significant differences demonstrated in
Task Management: Planning and Preparing, Task Manage-
ment: Providing and Maintaining Standards, and Decision
Making: Balancing Risks and Selecting Options suggest that
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clinical experience bolsters proficiency in NTS. However,
this study is limited by its single-site design and the retro-
spective nature of the data collection, which may affect the
generalizability of the findings.

This study, alongside future research, can significantly
contribute to the educational landscape for nurse anesthe-
siology programs and enhance safe patient care. Future re-
search should explore the longitudinal development of NTS
in diverse clinical settings and investigate the impact of

targeted NTS training interventions. Additionally, integrat-
ing NTS assessment tools like ANTS into regular training
and evaluation processes could further improve the profi-
ciency and safety of anesthesia practitioners.
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