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ABSTRACT

A shift in Military utilization of Live Tissue Training (LTT) to Simulation-based
Training (SBT) for combat casualty care training programs is currently underway.
While each has been reported to be effective, there is little high quality research

comparing traditional LTT with SBT learning outcomes.

The shift in training methods is partly in response to increased regulatory
requirements, higher costs and public sentiments. The benefits of training with a
live anesthetized animal are an immediate physiologic feedback to treatment
interventions and practice in ‘real-world’, high-stakes continual patient
assessment and decision making. Simulation-based training offers opportunities
for deliberate practice and skill mastery without the sense of urgency or ‘real-
world’ life and death outcomes the trainee will face in combat casualty care. The
paucity of experimental evidence demonstrating that the two types of training are
comparable has contributed to slow adoption of SBT technology for resuscitation

procedures, particularly in combat casualty training.

This study entails the direct comparison of LTT and SBT in a randomized, pre-
test post-test experiment. Changes in trainee knowledge, psychomotor skill, and
self-efficacy are assessed using established measures. Stress and emotion are
known to play a role in performance and learning. This study also investigated
the use of sweat measurement as a possible indicator of a stressful response to
the training situation. This was accomplished by measuring changes in skin
impedance during didactic and hands-on training. Following completion of the

training session, training participants completed a survey regarding perceived

iX



value of the training. An independent evaluation of the study was conducted by

the University of Central Florida’s Institute for Simulation and Training.

Statistical analyses showed no significant difference between the training groups
in any of the learning measures. The change in electrodermal activity was non-
significant between the two training groups. Participant evaluations revealed
strong belief among trainees that LTT was of greater value to the training
participants, however, participants suggested that LTT should be continued for
combat casualty care training while SBT could be useful to other groups of
learners. A more limited use of LTT would address the concerns regarding the

use of live tissue.

The comparison of learning outcomes in this controlled study provides new
evidence to support further integration of SBT in combat casualty training. The
study results will inform trauma education planning so that the most effective
training methods available for military personnel preparing for combat casualty

care can be utilized.

Key words: simulation-based training, medical education, pediatric intubation, live tissue

training, combat medicine



1.0 INTRODUCTION

The University of Missouri Combat Casualty Training Consortium (MU-CCTC)
was established to accelerate research and development of Simulation-Based
Training (SBT) for combat casualty care training for military personnel. This
research entailed a direct comparison of Live Tissue Training (LTT) with SBT
training outcomes. Learning outcomes measures based upon educational
objectives developed from established practices were utilized to provide clarity
on the strengths and weakness of SBT training compared to standard LTT.
Current studies supporting the sole use of animals for medical education and
training are rare. In addition, there is limited information documenting either the
animal model or simulation technology as a superior method for critical care
medical skills. Thus, scientific evidence to support the use of either method is

lacking [1].

The current research has significant clinical implications because advancements
in military critical care are adopted into civilian trauma practice, save lives and
lead to extensive reassessment of training methods [2, 3, 4]. Battlefield injuries
are challenging to manage, even for experienced clinicians. Tradition holds that
the best way to train combat health care providers is through repeated practice.
The use of live animals in medical training is an accepted component of that
experience, but currently has been made more difficult to provide due to
increased regulatory requirements, public pressure against live animal use, and

1



increasing costs. The benefits of training with a live anesthetized animal are an
immediate physiologic feedback to treatment interventions and practice in
continual patient assessment and the pressure of high-stakes decision making
for trainees. As reported by Byrne and colleagues, live tissue training can evoke
an emotional response with a profound sense of urgency to achieve fast and
accurate diagnosis and effective treatment [5]. SBT offers opportunities for
deliberate practice, and a mobile training platform which can be conducted
“anywhere, anytime.” This study contributes a direct comparison of the learning
outcomes associated with SBT compared to LTT. The study hypothesized that
simulation-based medical education would be associated with larger increases in
learning outcomes and arousal due to the opportunity for repeat practice with an

interactive human anatomic model.

Significance

The paucity of experimental evidence has been a significant barrier in further
adoption and use of SBT technology for resuscitation procedures, particularly in
combat casualty training. The Combat Casualty Training Consortium (CCTC)
was established to conduct a direct comparison of SBT and LTT. The research
project used an established technology development approach [6]. It is expected
that this work will accelerate development and adoption of SBT. The results from
this study will be used to better understand the differences in learning outcomes
between training with life tissue compared to simulation-based training and are
expected to inform development of simulators in the future. Combat casualty care

during war and conflict has prompted advances in treating casualties [7].



Survivability of battlefield casualties is linked to the advanced training for those
providing care at the point of injury [8]. Further advances in supporting
technology enhance training tools and can continue to improve upon casualty

survival rates [9,10].

Combat casualty care has been conducted with modeling, simulation, live
anesthetized animals, and patient actors. Due to the rigorous demands of
providing combat casualty care, training typically involves a combination of
methods that foster knowledge acquisition, practice of psychomotor skills, and
adaptation to the affective aspects of performance [11]. It is well established that

training with a multimodal approach is effective [12, 13, 14].

The current controlled study provided evidence of the differences and effect on
training outcomes by making a direct comparison of outcomes for trainees who
worked with live anesthetized animals compared to those who had simulation-
based training for pediatric intubation. The results contribute clarity to the
differences between the two types of training, and result in a better

understanding of the strengths and weaknesses of each modality.

While the training process is similar for each of the military services, there is not
a standardized approach. It is anticipated that the standardized educational
objectives and assessments which were designed and tested by members of the
Combat Casualty Consortium, will further improve development of learning
practice and training modalities in combat casualty care. The results of this work

have produced a more comprehensive and standardized method of training and



performance assessment. This will measurably affect the military medic training

concepts and modalities of the future.

Specific Aims

The current study entailed the direct comparison of LTT and SBT in a controlled,
randomized, pre-test post-test experimental design. Changes in trainee
knowledge, psychomotor skill, and self-efficacy between groups were compared.
Because stress and emotion are known to play a role in performance and
learning, the use of sweat measurement as one indicator of the level stress
experienced by trainees was explored. This was accomplished by measuring
changes in skin impedance during didactic and hands-on training. Trainee
satisfaction and self-report of program effectiveness following completion of the
training session was also considered important. Therefore, all trainees completed
a survey regarding the perceived value of the training they received. The
University of Central Florida’s Institute for Simulation and Training conducted an

independent interim evaluation of the study results.

Aim #1: To determine if there were significant differences in learning outcomes
between a group trained with simulation-based training compared to a group

trained with a live animal model.

A. To determine if there was a significant difference between groups in changes

in knowledge assessment scores.



B. To determine if there was a significant difference between groups in changes

in psychomotor scores.

C. To determine if there was a significant difference between groups in changes

in self-efficacy scores.

D. To determine if there was a significant difference between groups in changes

in skin impedance measure

Aim #2: To determine if there was a significant difference in the perceived value
of the training between a group trained with simulation-based training compared

to a group trained with a live animal model.



2.0 LITERATURE REVIEW - PEDIATRIC INTUBATION AND

SIMULATION-BASED TRAINING

Simulation-based training theory is drawn from a combination of models and
considerations, including human factors modeling, instructional design, adult
learning and trainee engagement. These variables are described in the section
below to lay the groundwork for this research project. Next, a literature review of
prior work specifically related to simulation-based training, pediatric intubation,
and performance assessment was conducted. The prior research studies on

topics germane to the current are reported in the section to follow.

Human Factors Considerations in Simulation-based Training
Simulation-based training technology assessment should be shaped and
informed by a systematic approach. The approach should provide structure and
guide inclusion of important elements that contribute to the quality of the training

interaction and learning outcomes.

A “human factors approach” [15] adapted from Alexander, combined with
elements of a socio-technical framework [16, 17] was employed in this
assessment. This model includes the following human factors elements: the
trainer, trainee, training process, training modality or approach, and curriculum. It
should be noted that both the trainer and the trainee perceptions and experience
impact the training interaction. The trainer has considerable impact on the
training process. It is also clear that trainee needs and prior experience have a

significant impact on the system interaction as well. Human factors



considerations have been described by authors such as Alexander (2007) [18].
This framework links patient care processes, nurse and patient trajectories, and
nursing and patient outcomes [19]. Adapted for this study, analogous
components include the following categories: observation, guidance,
assessment, practice, and performance. These elements are further described in
the following sections because they relate to curriculum design. Finally, it must
be acknowledged that the trainer and trainee engagement and performance are
influenced by experience which encompasses beginners to experts. As
described by Benner and colleagues (1992) regarding nursing skill development,
beginner level trainees tend to focus on the immediate needs of the situation and
apply rules and protocols to do so. Trainees who have competence in the skill
scenario will recognize and adapt to the needs of the scenario when rules or
protocols are insufficient. Competent trainees strive for mastery and can be
skeptical of training methods with recognized limitations of the established
protocol. Proficient trainees are better prepared to appreciate the changing
situation more quickly and react accordingly. An expert trainee not only
recognizes familiar scenarios, he or she will also be aware of his or her
respective limitations in responding in the scenario [20]. In this way, the trainee’s
level of experience will contribute to shaping the training interaction. This model
has been adopted in other areas involving assessment of technology and human
interaction such as clinical decision support models [21]. McGaghie and
colleagues (2005) reviewed simulation based medical education (SBME) and

identified salient features of effective SBME, among which include that the goals



and tools need to match each other. In other words, adoption of the right training
approach for a specific type of trainee, whether a novice or an expert, and the
specific procedural skill is essential in delivering an optimized training

experience.

Figure 1 Technology assessment and human factors framework (adapted from

Alexander, 2007)

Trainer/ Facilitator Trajectory

Trainer: Context
and Experience

Observation, Guidance, Training Process
Training Assessment Outcomes
Process

Human Factors

Trainee Context
and Experience

Trainee
Practice and Performance Performance

Trainee Outcomes
Needs

Trainee Trajectory

Training Methods
Training with simulation can range from low fidelity partial task trainers (such as a
plastic model consisting of head and shoulders, or the oropharynx) to higher

fidelity simulators [22] such as interactive virtual programs, [23] whole body



simulators, moulaged actors, and cadavers. The pediatric intubation study used
a computerized full body child manikin. Training with live tissue was conducted

using live anesthetized animals; in this case, the study utilized the ferret.

As described in Bloom’s taxonomy of learning [24] emotions are a key aspect of
learning [25, 26]. Training with emotionally realistic conditions increases the
likelihood of memory for cognitive and psychomotor responses to execute
reflexively under stressful conditions [27]. Conversely, excess stress can impede
learning and performance. Ideally, training will involve an “optimal” level of
tension which challenges trainees without impairing the learning process. This
“sweet spot” [28, 29] on the learning and performance curve has been well
described [30, 31] It is well established that training with a multimodal approach
that combines approaches such as simulation, with other modalities, is effective.
This has been used to train clinicians and non-clinicians for combat casualty
training [32] and future events involving weapons of mass destruction and
terrorism [33]. The combined training approach delivers a “systematic
modification of behavior through instruction, practice, measurement, and

feedback [34].

Simulation-based Training
The advantages of simulation are “permission to fail” without loss of life,
opportunity for repetition and accurate human anatomy. Simulation-based

training offers opportunities for deliberate practice and skill mastery and is an



effective mode of training for many medical skills [35, 36]. The disadvantages are
lack of realism or “lack of presence,” lack of physiological response in real time,
and likelihood of rapid technical obsolescence. The manikins give no appreciable
realism or timely feedback on procedural technique or accuracy. Other missing
elements in inanimate simulation-based training are urgency and critical
reasoning skills needed to adequately assess a patient’s injuries and prioritize
life-saving treatment [37]. Simulator technology continues to improve in life-like
guality and response, but adoption continues to lag because some believe it
does not provide an adequately realistic training experience for combat casualty

care [38].

Live Animal Model Based Training

The use of live animals in medical training is increasingly difficult due to
increased regulatory requirements [39] public pressure [40] public scrutiny [41],
and legislative pressure to replace live animal trauma training with realistic
alternatives [42]. Training with live animals can be associated with increased
training cost [43]. Its use does not lend itself to repetitive training [44] and
therefore can also limit training opportunities. If the animal expires, the training or
test event is over until a replacement can be procured. These issues can
negatively affect the quality of training and learning outcomes. It has been
argued that the use of animals misguides students because the animals’
anatomy [45] is different from that of a human. Conversely, training with a live
anesthetized animal provides trainees with the immediate physiologic feedback

to treatment interventions. Training with a live animal provides exposure and

10



practice in continual patient assessment and decision making. Some military
experts argue that the exposure to a living creature for medical trauma treatment
has an essential psychological experience component that cannot be replicated
by simulation [46] although this has not been proven. As reported by Byrne and
colleagues, this type of training can evoke an emotional response with a
profound sense of urgency to achieve fast and accurate diagnosis and effective

treatment [47, 48].

Environment

It has been reported that the more realistic a virtual training environment is, the
more likely it will evoke physiological responses similar to those evoked by the
corresponding real environment [49, 50]. The training must prepare participants
to make fast accurate decisions with decisive action despite very challenging
circumstances. The participant may have little or no prior experience, and
casualty lives are at stake. The environment is stressful, can be chaotic, and
possibly hostile. The responder may also have to work with additional
challenges, due to protective clothing [51, 52] and gear, and is further challenged
to provide fast appropriate treatment despite a diminished sense of touch, smell,
and vision associated with protective clothing [53], mask and respirator
equipment [54, 55]. Combat casualty training strives to provide a challenging
training environment to optimally prepare military personnel for the rigors of

casualty care.
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Adult Learning Theory

The instructional design used in this study draws from adult learning theory. The
simulation-based training approach entails a guide-on-the side role; that is,
‘facilitating but not leading’ the process [56]. Adult learners are characterized by
independence and autonomy in the learning process and take personal
responsibility for learning activities and outcomes [57]. The military learner may
have distinctive strengths and needs that set him or her apart from other adult
learners. Often the military learner brings increased richness of leadership and
communication experience as a result of military assignments. Military learners
encountered in this study epitomize adult learners. They are self-directed and
autonomous. They possess maturity and often have a significant record of
professional responsibility and accountability [58]. The instructional design of this

course accounts for the adult military learner.

Instructional Systems Design

Instructional systems design has been described by numerous educators for a
variety of learning and training applications. Rosen, Salas, and colleagues (2008)
have developed a process which incorporates eight essential steps to be
developed for use in simulation-based training. The steps are generic across all
simulation types and procedures and consist of the following steps. The first step
is to develop skill requirements for a focused set of related skills for a procedure.
Educational Objectives should be specified with sufficient level of detail that

performance can be measured. A scenario which describes the context for the

12



simulation is helpful to get the participant oriented and focused to perform the
procedure. Knowledge and skill criteria for performing the procedure should be
specified. The stimulus event, or trigger, should indicate to the trainee the need
to perform the trained skill. The desired trainee response should be described
and be directly observable. The performance assessment includes a checklist

which matches stimulus event and response to educational objectives [59].

13



Figure 2 - Instructional Systems Design Model for Medical Skills Training

(adapted from Rosen, Salas 2008)

Skill Requirements: Educational Context: Scenario Knowledge, Skills:
Focused and Objectives: To be which requires use Define criteria for
related set of skills ’| trained with of skills to be performance
for procedure sufficient level of trained. assessment
detail that can be
measured
Performance

Assessment Tools:
Combine stimulus

Trainee Response:

Stimulus Event:
Create trigger

event and response directly observable which gives trainee
tocreate behavior opportunity to
performance demonstrate skill
checklist
| |

Scenario Script:

Plan for

coordination of

information

simulationand
interactions

Performance Assessment

The performance assessment includes procedural skill assessment and
knowledge assessment. Trainees’ self-efficacy for specific skills was evaluated
and recorded. The standardized curriculum was developed using an accepted

curriculum design framework [60] for instructional systems design [61,62]

Accepted performance measurement documents and standards have been

synthesized to create a standardized, cross-service consensus-based trainee

14



performance assessment system. The performance assessment system
integrates four assessment components, including: 1) procedural knowledge, 2)
execution of the procedure, 3) trainee confidence in performing the procedure; 4)
course evaluation of the training experience. The automated, multi-dimensional
performance assessment is also innovative because combat casualty training
does not typically involve all these aspects of assessment. Both the curriculum
and the performance assessment method were developed thru a consensus
based decision making process by subject matter expert members of the

University of Missouri Combat Casualty Training Consortium.

The assessment component of medical skills training for pediatric intubation is a
necessary first step for evaluating the differences in training outcomes between
the LTT and SBT. The comprehensive assessment is automated on a computer
tablet device which enables a more focused efficient means of conducting the
assessment while minimizing the need to have papers and materials in the
training area. This approach also minimizes interruptions and transitions during

the training process.

Self-Efficacy

Self-efficacy describes an individual’s judgment of his or her capability to achieve

successful performance on a task. Persons with high levels of confidence for a

15



particular task readily and (more likely) successfully perform the task, whereas

those low in self-efficacy avoid or abandon the task [63,64].

This study included a self-efficacy questionnaire which asked the participant to

rate his or her level of confidence to perform the intubation procedure.

Psychological Stress, Arousal in Learning

Emotion is known to play a role in performance [65] and learning, and has been
described in several models including Bloom’s taxonomy of learning [66, 67].
Nixon’s Stress Performance curve, [68, 69] and by Sincero [70]. This study also
explored the use of skin impedance measures [71] as an indicator [72, 73] of

trainee stress level during training and performance assessment [74, 75]

This study explored the use of Electrodermal Activity (EDA) measure [76, 77, 78]
as an indicator of trainee stress level during training and performance
assessment [79, 80]. EDA has been shown to reflect activity within the autonomic
nervous system (ANS) in response to a stimulus. EDA measures provide a
sensitive and accurate indicator of arousal. Changes in electrical properties of
the skin produced by various emotional stimuli were first reported by Féré in
1888 [81]. Researchers representing a broad spectrum of applications recognize
that EDA changes indicate the level of arousal during an emotional episode [82,
83, 84] Interest in the use of EDA continues to grow and has most recently been
accelerated by its use to understand emotional response in computer based

video games [85,86]. This study builds on the combined understanding of

16



learning and emotion and extended the use of EDA measures to assess the level
of arousal experienced by training participants who were assigned to either live
tissue training or simulation-based training. It is anticipated that the optimal level
of arousal and engagement in the training process can facilitate peak
performance and maximal learning, also known as “flow” [87] described by
Csikszentmihalyi (1975), or “sweet spot” [88], described by Byrne (2010) [89].
The most effective training programs combine the optimal level of stress or
arousal, and training skills, operating in the range of the “sweet —spot” located at

the tip of the stress-performance curve [90].

Analysis of EDA measures presents some challenges and limitations. For
example, analysis of the signal must account for inter-individual variability in

addition to differences in activation between individuals.

The correlation of changes in the EDA measure must be matched with the onset
of training with initial exposure to the training stimulus. Further refinement of
analytic approaches is needed to characterize the differences in arousal

associated with the live tissue training or the simulation training stimulus.

Technology standards and application development of EDA measures are rapidly
evolving as an important method of assessing level of engagement in immersion
experiences in computer based games [91].Combined cognitive science, learning
theory and established physiologic recording technology provide the necessary

theoretical underpinnings for use in this study.
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Figure 3 — Arousal and Performance Curve Relationship (adapted from

Csikszentmihalyi, and Byrne)
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Impact of Simulation-based Training on Patient Safety

Simulation based medical education is gaining wide spread appeal as a means
to increase and expand medical skill training opportunities and enhance patient
safety in a changing medical environment. It can be expected that advances in
military trauma training will be adopted in civilian pre-hospital and medical
practice. For example, similar training programs have been used in low-resource
civilian settings [92] such as Cambodia and Vietnam where land mines have
caused considerable civilian deaths and injury. Husum and colleagues report
reduction in the death rate from 40% to 14.9% in Cambodia and North Iraq
associated with a program which trained village members in lifesaving

procedures [93, 94].

It is widely believed that simulation-based medical education is a key innovation
for patient safety and medical skills education [95] SBT integrated into the
educational and organizational improvement process enhances patient safety
[96]. SBT has gained wide spread appeal with many simulation-based training
programs being established in medical schools and teaching hospitals. In a
recent survey, The American Association of Medical Colleges (AAMC) has
shown that 86 of 90 participating medical schools in AAMC use simulation
content in the courses at the preclinical level. An academic society dedicated to
the study of the use of simulation in education and a peer-reviewed journal,
Simulation in Health Care, has been established. Federal funding agencies,
including the Agency for Healthcare Research and Quality's (AHRQ) have

provided more than five million dollars in supporting research to enhance patient
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safety through simulation-based training. Research publications in simulation
have steadily increased over recent years and by 2011 the body of literature had
grown to more than 10,000 articles which described research and practice of
simulation-based training for a wide variety of medical skills [97]. In the literature
review which follows, 196 reports involving pediatric intubation and simulation-

based training were identified.

While more than 10,000 papers on simulation-based medical education studies
have been published [98], and numerous studies have been conducted, it has
been suggested that there are few studies which demonstrate the effect on
patient care. The objective of this review is to summarize the evidence of the role
simulation-based medical education has played in improving clinical performance

measures of endotracheal intubation.

Methods: A structured systematic literature review was conducted using three
well-regarded databases: Medline, PsycINFO and CINAHL. These data sources
included published papers for the following time periods: MEDLINE, 1946
through January 2013; PsycINFO [from date] thru 2012; and CINAHL, 1982 thru
January 2012. References in published articles were also reviewed. Articles
included in the review were written in English, published in peer-reviewed
literature, utilized simulation-based training as an educational intervention for
endotracheal intubation, and included specified learning objectives. For each
database search, the Medical subject heading (MeSH) terms “simulation” and
‘endotracheal intubation” were used. The MEDLINE search resulted in 165

citations. The CINAHL search resulted in 26 citations. The PsycINFO search
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resulted in 5 citations. Several comprehensive systematic reviews have been
published for simulation-based training including a meta- analysis conducted by
Cook and colleagues, systemic reviews conducted by Issenberg [99], and
McGaghie 2006 [100], a literature review of simulation and procedural skills
[101], and airway management skills [102]. These reports were reviewed for
additional articles. The references of the review papers were also reviewed to
ensure complete coverage and this resulted in three additional articles. (See

Figure 1)

Literature Search Results

The articles identified for review totaled 197 after two duplicate studies were
removed. Of the 197 identified articles, 168 articles were excluded because the
inclusion criteria were not met. Of the 29 remaining studies, the full text was
appraised and an additional eleven articles were excluded for the following
reasons: the primary objective of one study was to evaluate technology; six
studies did not specifically measure intubation skill or knowledge; three studies
did not involve patient simulation with a manikin; and one study was limited to
curriculum evaluation. The published papers accepted for this study were carried
out around the world, including such sites as: the US, Canada, Germany,
Taiwan, and Israel. The characteristics of the included studies are summarized

in Table 1.
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Figure 4 - Literature Review Study Flow Diagram

Study Flow Diagram

Identified Records Identified Records Through
Medline Search: 165, CINAHL: 26, PsycINFO 5 OtherSources: 3

Screening: Number of Records After 2
Duplicates Removed: 197

197 Records Screened I — I 168 Records Excluded

11 Full Text Articles Excluded:
29 Full Text Articles Assessed Technology Evaluation: 1
for Eligibility Intubation Procedure Not Included: 6
Not Patient Simulation: 3
Curriculum Evaluation: 1

18 Studies Included
in the Qualitative Synthesis

These studies were summarized and compared using key features of the studies.
The data extraction algorithm is modeled by principles described by Issenberg et
al. [103]. The following fields of information were extracted, bibliographic
information, study objectives, study design, study sample size, training level of

participants, outcome measures, the number of days of training, and conclusions.
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Evaluation of the Evidence of Effect of Simulation Based Medical Education
(SBME) on Clinical Performance Measures for Pediatric Intubation

The studies were assigned impact factor based on the Kirkpatrick scale for
educational interventions [104]. This scale assesses outcome on four levels,
reaction to training, impact on learning, changes in behavior and organizational
level outcomes. This model has been adopted for evaluation of simulation-based
training in several notable studies including those by Salas et al. [105], and Cook
[106], and McGaghie [107]. Because the focus of this study is related to the
performance of a procedure, the Kirkpatrick Levels model has been adapted to
include only those elements related to assessment of a procedure. The following
descriptors have been used in the table below to describe the studies designs:
Observational: Observational; 1GPP: One group, pre- and post- design; 2GPP:
Two Groups pre- and post- design; RCT: Randomized Control Trial; RCTX:
Randomized Control Trial, crossover. The main features of the reviewed studies,
including the sample size, location of the study, clinical focus, study design and

type of trainee are summarized in the table below.

Table 1: Characteristics of the Reviewed Studies

Study Country Clinical Area Study # of | Learner Level
Design Lear
ners
Pott et al., 2007 ©°> | US Anesthesiology | 1GPP 28 | Residents
Abrahamson etal.,, | US Anesthesiology | RCT 15 Residents
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2004 ©®

Barsuk et al., 2005 | Israel Surgery; RCT 72 Residents

19 anesthesiology

Batchelder et al., UK Anesthesiology | 1GPP 12 6 Practicing

2009 Physicians; 6
paramedics

Binstadt et al., 2008 | US Emergency 1GPP 21 Residents

28 Medicine

Chen et al., 2009 ** | Taiwan Anesthesiology, | Observatio | 266 | Residents

Medical nal
Education

Crabtree et al., Canada Anesthesiology RCT 30 Respiratory

2008 ** Therapists

Goldmann et al., Germany | Anesthesiology | 1GPP 38 15 Residents;

2006 23 Practicing
Anesthesiologis
ts

Johnson et al., us Anesthesiology | RCT 22 Residents

2008
66 Medical
students; 16

Kovacs et al. 2000 Emergency Dentistry

2 Can Medicine RCT 82 Students
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Olympio et al., 2003 | US Anesthesiology | 2GPP 21 Residents
24
Rowe, et al. 2002 *° | US Anesthesiology | 2GPP 20 | Residents
Russo et al., 2007 Germany | Anesthesia Observatio | 88 62
2 nal Anesthesiologis
ts; 10
Paramedics; 6
Anesthesia
Nurses; 5
Internists; 4
Surgeons, 1
Pediatrician
Sudikoff et al., 2009 | US Critical Care RCTX 16 Residents
%0 Medicine
Davis et al. 2007 ©® | US Emergency 1GPP 120 | Flight Nurses;
Medicine Paramedics;
not further
specified
Hall et al., 2005 ** | Can Emergency RCT 36 | Paramedics
Medicine
Mayo et al., 2011 " | US Critical Care Observatio | 9 Critical Care
Medicine nal Fellows
Nishisaki et al.; us Critical Care 1GPP 78 Residents
2010 *° Medicine
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Study Designs: 1GPP: One group, pre- and post- design; 2GPP: Two Groups
pre- and post- design; RCT: Randomized Control Trial; RCTX: Randomized

Control Trial, crossover.

Results of Kirkpatrick Level Assignments

Two of the studies named above were completed in the pre-hospital setting [108,
109] and two of the studies were conducted in the hospital setting [110, 111]. The
most frequent outcome assessment measure is change in behavior, Kirkpatrick
level 3, utilized in 16 of the 18 studies. Ten of these studies are published in the
anesthesia literature and include articles by Abrahamson [112], Barsuk [113],
Batchelder [114], Crabtree [115], Goldmann [116], Johnson [117], Olympio [118],
Pott [119], Rowe [120], and Russo [121]. Three of these studies were published
in emergency medicine literature, including studies by Binstadt [122], Kovacs
[123], and Sudikoff [124]. One study was published in the Emergency medicine
literature, by Chen [125]. Three studies, including Batchelder [126], Pott [127],
and Johnson [128], used knowledge assessment, Kirkpatrick level 2. Six studies
assessed participant reaction to training Barsuk [129], Batchelder [130],
Goldmann [131], Olympio [132], Russo [133], and Davis [134]. Six studies
utilized surveys which addressed perceived value of the training, Kirkpatrick,
Level 1. In nearly all the studies, participants demonstrated improvement in the
procedural skill. Only the study by Batchelder (2009) used all three assessment

approaches [135].
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The results of this in-depth review indicated the need for development and
increased use of a comprehensive approach for performance assessment.
Nearly all of these studies described some level of improvement in skill
associated with use of a simulator to train pediatric intubation. For this reason, it
was hypothesized that simulation-based training would be associated with larger
improvement in group learning outcomes. Also, because learning is associated
with engagement of the student, it was hypothesized that the electrodermal
activity measure would show larger increases with simulation-based training
compared to live tissue training. Translational outcome measures for the

reviewed studies are summarized in the following table.
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Table 2: Summary of Translational Outcome Measures for Reviewed Studies

Kirkpatrick Level Measured Outcome
Study Reaction Knowledge Behavior Organizational
Abrahamson et al.,
2004 Yes
Barsuk et al., 2005 Yes Yes
Batchelder et al., 2009 | Yes Yes Yes
Binstadt et al., 2008 Yes
Chen et al., 2009 Yes
Crabtree et al., 2008 Yes
Goldmann et al., 2006 | Yes Yes
Johnson et al., 2008 Yes Yes
Kovacs et al. 2000 Yes
Olympio et al., 2003 Yes Yes
Pott et al., 2007 Yes Yes
Rowe, et al. 2002 Yes
Russo et al., 2007 Yes Yes
Sudikoff et al., 2009 Yes
Davis et al. 2007 Yes Yes Yes
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Hall et al., 2005 Yes Yes
Mayo et al., 2011 Yes
Nishisaki et al.; 2010 Yes
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3.0 METHOD

Overview

This study was approved by the University of Missouri Institutional Review Board
and the Department of Defense Office of Human Subjects Protection. Because
live anesthetized animals are involved, this study has also been reviewed and
approved by the University of Missouri Animal Care and Use Committee (MU-

ACUC) and Department of Defense Animal Care and Use Review Office.

Written consent was obtained from each participant. Class registration included
collection of demographic information including age and years of experience and
occupation. The stages of the study in order of completion were as follows: The
first self-efficacy survey was completed. The participants completed a pre-
training psychomotor assessment, pre-training skill assessment and a second
self-efficacy survey. The training session consisted of a standardized, training
session consisting of a narrated PowerPoint didactic presentation and followed
by a hands-on equipment familiarization activity. Each training day included the
SBT and the LTT arm. The participants were randomized into one of the two
training arms and completed either the simulator-based training or live tissue
training session. Following completion of the training, psychomotor and
knowledge assessment instruments were completed as well as a third self-
efficacy survey and course evaluation. A brief semi-structured interview was
conducted with some participants as selected by study staff. The entire training

event required 3-4 hours to complete.
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Leadership and Organization

The Combat Casualty Training Consortium (CCTC) was established to conduct a
direct comparison of SBT and LTT and work to accelerate research and
development of SBT using an established technology development approach
[136]. The CCTC includes representatives from academic, industry, government
stakeholders and recognized experts, who provided oversight to the research. It
includes three academic centers, two Department of Defense (DOD) animate
training sites, and a certified veterinary research facility. The University of
Missouri led the project, coordinated interagency efforts, and conducted the
training study for management of cholinergic crisis and neonatal and pediatric
intubation. An appointed Board guided and monitored the research effort. A
separate academic institution, the University Of Central Florida Institute Of
Simulation and Training (UCF- IST) independently conducted an interim

assessment of the study process and execution.

Facilities

A description of each of the partner agencies and centers follows.

The University of Missouri School of Medicine Sheldon Simulation Center is a
state of the art medical educational facility with extensive experience utilizing full-

body computerized patient simulators, standardized patients, virtual

reality/computer simulations, task trainers and hybrid simulations.
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The MU College of Veterinary Medicine (VMTH) is a state-of-the-art veterinary
medicine facility. The VMTH is an approved facility by the Association for
Assessment and Accreditation of Laboratory Animal Care (AAALACC) for

teaching, research, and medical service.

Simulation-based Training Session

The simulation-based training sessions were conducted by a trained staff
member with groups of five to seven participants. The simulator used was the
PediaSIM partial task trainer. Each participant was given the opportunity to

practice the intubation procedure.

Live Tissue Based Training Sessions

The live tissue-based training sessions were conducted with the supervision of a
veterinarian with groups of five to seven participants. Attendees were instructed
to don personal safety equipment and approach the live anesthetized ferret.

Each participant was given the opportunity to do the intubation procedure.

Data Collection

Data collection was accomplished by members of the training team who were not
involved in teaching either the SBT or the LTT sections. Following completion of
the informed consent, participants created a unique coded identifier. Next each
participant put the Q-sensor wrist-band on his or her non-dominant hand. The
test measurement instruments were contained within a secure Computer based
Assessment System (CAS) or Xoom device. The CAS was used for data

collection of the demographic surveys, the self-efficacy questionnaires, the
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knowledge assessments, the psychomotor skills’ assessments, the Affectiva Q

Sensor data, and the data from the post-training course evaluation survey.

All data were compiled on a single, secure server and securely exported by site

management for aggregate analysis.

Sampling Design and Selection

The target study population included men and women adult active duty, guard
and reserve military participants who were experienced at their respective levels
in acute care and who were scheduled for later participation in annual military
combat medical training through US Air Force Center for Trauma and Readiness
Sustainment (USAF CSTARS) in St Louis. Only one fifth of the CSTARS
students are expected to ever be in a position or job assignment that would
require them to intubate a child. Therefore, only those individuals with practical
application for pediatric intubation had the need for specialized training, and were
offered the opportunity to receive the training and participate in the study. The
potential participant pool included 80 United States Air Force (USAF) personnel
who were anticipated to later take training at CSTARS. To increase the sample
size, a civilian component with need for pediatric airway training was also
included. Civilian staff members, medical students, and paramedical personnel
working or training at the University of Missouri with a prescribed need for
pediatric airway training were also included in the target sample. The goal

sample size was 20 students per event (mix of military and civilian) and 80
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participants were included in this analysis. Some participants had not received
prior military or civilian training in pediatric and neonatal intubation procedures.
The military medics were attached to a nearby military facility and were required
to take the training; while the civilian participants included those who either

trained or worked locally. Thus, the sample was one of convenience.

Generalizability, Study Power, and Expected Attrition Considerations
All study participants were experienced at their respective levels in acute care
with a minimum of basic life support training experience. The estimated attrition
rate was less than 10%. It was anticipated that results of the study may be
generalized to the population of deployed combat medics, a group roughly
estimated at 2000 individuals. Despite the “convenience” aspect of this sample,
its homogeneity of experience and relevant population characteristics supported
confidence in the sample statistics to reliably mimic population parameters for

generalization.

Methods to Account for Different Levels of Training and Experience

Among Participants

At the time of training, demographic information was collected from the study
participants, including: gender, prior and related medical training, and military
rank. Specific demographics were selected because each contributed to a better
understanding of the research questions. A three-stage sampling plan, quasi-

experimental design was deployed. The stages are summarized as follows: the
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overall population included eligible combat medics in the armed forces. This is a
defined and finite group; however not everyone in the group was available for
selection. In fact, only a few of the overall population were available for the study.
Individuals from the overall population who were geographically proximal to the
study sites and in a unit were recruited to participate in the study. This
convenience sample was the first stage of the sampling plan. This is
advantageous for building the sample because it precluded participants from
being self-selected, as it has been well accepted that self-selection typically
results in a biased sample. In the second stage, stratified cohort groups were
identified using demographic information collected from each individual. This was

accomplished using the following assignment rules:

1. Military or Civilian status

2. Occupation (within each group)

3. History of previous live tissue training
4. History of previous simulation training

5. Gender

Using these demographic criteria, individuals were placed into one of three
cohorts. This process stage was stratified to ensure equal representation of
relevant demographic criteria in each cohort. Once an individual was assigned to
a “cohort” he or she could not move to a different group. Finally, each individual
was randomly assigned to one of the training conditions. The random assignment

to a treatment helped minimize sampling bias in the previously designated cohort
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groups. Once the cohorts were established, the training treatment assignments

were distributed.

Inclusion / Exclusion Criteria

The inclusion criteria for participant recruitment included the following criteria:
minimum prior medical exposure of at least Combat Life Saver or Basic Life
Support designation or higher; and a need for the training. The USAF medic’s
participants were completing a requirement for annual medical sustainment
training through the USAF Center for Sustainment of Trauma and Readiness

Skills (CSTARS) St Louis.

Exclusion criteria for this study include the following criteria: Participants who
were less than 18 years of age and prisoners. The informed consent process
was provided in the English language and non-English speaking individuals were
excluded for this reason. Those individuals who did not desire to have their
performance recorded as a part of the research study were excluded from data

collection, but were allowed to complete the training.

The immunization requirements for live animal interaction are the same as those
for the practice of medicine. All CSTARS St Louis participants were required to
have up-to-date immunizations prior to selection to attend the annual training at

CSTARS.

Participant Recruitment & Screening
The Air Force Expeditionary Medical Skills institute agreed to support this effort

through incorporation of combat medics as part of their standard sustainment
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training program, allowing these medics to qualify for participation in this study.
All CSTARS students from the St Louis CSTAR program patrticipated in this
training event as part of their required annual medical skills sustainment training
program. (See attached Letter of Command Support, Appendix L). CSTARS
students were not required to participate in the study and provided signed

informed consent to be evaluated.

Informed Consent Process, Privacy, and Decision to Participate

The principal investigator or a trained study representative invited participants to
participate in the study following the Course and Research Study Introduction
(see Research study diagram) as the first activity in the training program, prior to
all testing and data gathering. It was made clear by the Pl and/or the trained
study representative that all CSTARS participants partake in the training and that
the confidential data collection (i.e. participation in the research project) has the
support of their Commander (See Appendix). Neither the USAF CSTARS Cadre
nor the USAF School of Aerospace Medicine staff had knowledge of which
training participants also consented to participate in the research study and
which did not provide consent. No MU training program directors or paramedical
support managers had knowledge as to which training participants consented to

participate in the research study and which did not provide consent.

Study Procedure

The research study process entailed the following steps (see Figure below)
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Informed Consent Presentation and Completion of the Consent Forms

The principal investigator or a trained study representative discussed the
Informed Consent Process, completion of the consent form, protection of
information, and reasons for the study. All participant questions were answered.
Participants returned the Statement of Consent form prior to the start of training
and data collection. This approach allowed time for each participant to privately
consider the opportunity and independently decide whether or not to participate
in the study. The PI or a trained study representative was available at all times to

answer participant questions.

Introduction to Course and Distribution of Equipment

The principal investigator or trained study representative introduced the training
staff and the training schedule for all participants. Each participant received a
Xoom tablet (computerized assessment system). Each student also received an
Affectiva Q Sensor wrist device which measures skin impedance, providing an

estimation of the sweat on the skin.

Registration & Demographic Survey
Each participant individually, completed the same registration and demographics

guestionnaire on his or her assigned Xoom collection device.

Pre-training Assessment:

Baseline Skin Conductance and Temperature Measures
The Q Sensor was placed on the participant’s wrist. He or she wore the Q

Sensor throughout the entire study. Baseline skin impedance was recorded and
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the skin-impedance was continuously recorded throughout the training segment

of the study.

Self-efficacy Survey #1
Each participant individually completed an initial self-efficacy questionnaire to
measure his or her level of confidence in the performance of the procedure on

their assigned Xoom collection device.

Pre-Training Knowledge Assessment
Each participant individually completed a baseline multiple-choice knowledge
assessment that measured their pre-training knowledge of the procedure on their

assigned Xoom collection device.

Pre-Training Skill Assessment
Each participant had a pre-training performance evaluation on the procedure
utilizing a high fidelity human patient simulator. This was scored by the observer

on the student’s assigned Xoom collection device.

Self-efficacy Survey #2

Each study participant took a second self-efficacy questionnaire following
completion of their pre-training skills assessment to measure any changes in his
or her level of confidence in the performance of the procedure following the first

skill assessment.
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Training

Standardized Didactic Presentation
All participants received a standardized didactic power point presentation on the

procedure.

Training Groups

High Fidelity Human Patient Simulator

The training group utilizing high fidelity human patient simulators was trained in a
combined laboratory classroom with an expert instructor for hands-on training in
the procedure; and that training protocol followed a standardized training

curriculum.

Animal Tissue Model

The Live Tissue Training group was transported to the College of Veterinary
Medicine and. Following a safety briefing and issuance of personal protective
equipment, the participants underwent standardized hands-on training with an

expert instructor who utilized a standardized training curriculum protocol.

Post Training Assessment

Knowledge Assessment
Each participant individually completed a post-training multiple-choice knowledge
assessment that measured knowledge of the procedure. This assessment was

conducted on his or her assigned Xoom collection device.
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Post Training Skill Assessment
The expert observer evaluated the participants’ post training performance of the
procedure utilizing a high fidelity human patient simulator. The scored

observation was done on the participants’ assigned Xoom collection device.

Self-efficacy Survey #3

Each study participant took a third self-efficacy questionnaire following
completion of their post training skills assessment to measure any changes in his
or her level of confidence in the performance of pediatric intubation following their

training.

Affectiva Q Sensor Data
The de-identified and secure skin impedance data was downloaded and linked to

the individual student performance and training data.

Course Evaluation

Each participant individually completed a brief evaluation of the training. A
limited number of randomly chosen students were interviewed to elicit their
verbal evaluation of their training experience to provide greater depth of
understanding, and to offer a cross-check to the self-reported survey data. The
following flow diagram shows the research study design including training and

performance assessment activities.
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Figure 5 — Study Design
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Statistical Analysis

The statistical analyses investigated possible relationships between the
dependent and independent variables. The independent variable was assigned
training group; with the levels of either LTT or SBT. The dependent variables
included: the Knowledge Assessment Score, Psychomotor Score, Self-efficacy

score, Skin impedance Measure, and Perceived Value of the training experience.

Hypothesis # 1: There is a significant difference between groups in changes in
knowledge scores. The data type is interval, discrete. The end point measure is
change in knowledge assessment score (number of items correct) indicated in
the pre- and post-training knowledge assessment. Hypothesis #2: There is a
significant difference between groups in changes in psychomotor scores. The
endpoint measure is change in psychomotor assessment score indicated in the
pre- and post-training assessment. The data type is interval, discrete.

Hypothesis #3: There is a significant difference between groups in the changes in
self-efficacy scores. The end point measure is the change in self- efficacy
summated score indicated in the pre-post training survey. The data type is
ordinal, discrete. Hypothesis #4: There is a significant difference between groups
in changes in skin impedance scores. The end point measure is change in skin
impedance measure from baseline compared to post assessment measure. The
data type is ordinal, discrete. Hypothesis #5: There is a significant difference
between the LTT and SBT groups in the perceived value of the training. The data

type is ordinal, discrete. In addition to descriptive statistics, ANOVA with two
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conditions was conducted. Data were entered into an Excel spreadsheet and

analyzed using SAS 9.2 (Cary, North Carolina).

Hypothesis

1. Ho: There will be no difference in the change in cognitive assessment scores

between the simulation-based training and the live tissue based training.

Hi: The simulation-based training will have greater improvement in the

cognitive test scores than the live tissue based training.

2. Ho: There will be no difference in the change in psychomotor test scores

between the simulation-based training and the live tissue based training.

Hi: The simulation-based training will have greater improvement in

psychomotor test scores than the live tissue based training.

3. Ho: There will be no difference in changes in trainee confidence as indicated

in the self-efficacy surveys, between the simulation-based training compared

to the live tissue based training.

Hi: There will be a larger increase in trainee confidence as indicated in the

self-efficacy surveys, between the simulation-based training compared to the

live tissue based training.
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4. Hg: There will be no difference between trainee’s skin-impedance, in the

simulation-based training compared to the live tissue based training.

H:: There will be a difference in trainee measured skin impedance, in the

simulation-based training compared to the live tissue based training.

5. Ho: There will be no difference between trainee’s perceived value of the

course, as indicated in the course evaluation survey between the simulation-

based training and the live tissue based training.

Hi: There will be a difference between trainee’s perceived value of the

course, as indicated in the course evaluation survey between the simulation-
based training and the live tissue based training. Need to add a sentence to

introduce the table below.
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Table 3 - Statistical Analysis Summary

Hypothesis

There will be
statistically
significant
differences in
changes in
knowledge,
psychomotor
performance, self-
efficacy, and affect
between participants
trained utilizing
simulation (SBT) or
live tissue animal
models (LTT).

Specific Aim

1. a. To determine
if there is a
significant
difference
between groups in
changes in
knowledge
scores.

1. b. To determine
if there is a
significant
difference
between groups in
changes in
psychomotor
scores.

1. c. To determine
if there is a
significant
difference in self-
efficacy
summated score
indicated in the
pre-post training
survey.

Dependent

Variable/Endpoint
Measure and Data
Source/Instrument

Change in
Knowledge
(Multiple Choice)
Assessment
Score (number of
items correct)
indicated in the
pre and post
training
assessment.

Change in
Psychomotor
Assessment
Score indicated in
the pre and post
training
assessment.

Change in in self-
efficacy score
indicated in the
pre and post
training survey.

Data Type /
Analysis

ANOVA with 2

conditions with
four dependent
variables

Data type: Interval,
discrete

ANOVA with 2
conditions

Data type: Ordinal,
discrete

ANOVA with 2
conditions

Data type: Ordinal,
discrete self-
efficacy scores
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1.d To determine  Change in skin ANOVA with 2

if there is a impedance conditions
significant measure from

difference baseline

between groups in compared to post

changes in skin assessment

impedance measure Data type: Ordinal,
scores.

discrete

There will be To determine if Summated score Same as above
statistically there is a Course Evaluation

significant significant Survey

differences between difference

Data type: Ordinal,

the LTT and SBT .
discrete

groups in perceived
value of the training.

between the LTT
and SBT groups
in perceived value
of the training.

Survey and Assessment Instrument Development and Validation

The validity and reliability of the performance assessment measures were
important to the quality and success of this project. They were important for two
reasons: the assessment instruments in this project provided information in the
comparative effectiveness of the training modalities; and these instruments were
expected to serve as a basis for further development as training methodology
linked to evidence of clinical proficiency. Many perspectives of validity have
evolved over time [137,138], and have been addressed here. Test validity,
related to the use of the test, is "the degree to which evidence and theory support
the interpretations of test scores [139,140] and has been confirmed through

subject matter expert review, and review of the literature [141,142].
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The content validity has been established for the instruments in this project. For
the psychomotor checklist, the procedure construct was carefully defined as a
series of steps based on information in the intubation literature and by consulting
subject matter experts. Each procedural step is further defined as to how it is
accomplished and the criteria to judge accomplishment. Criteria were established
through consensus. Careful attention was essential in this process to
demonstrate that the measurement tool mapped appropriately to the construct.
This approach was essential in establishing the “trustworthiness” of the
psychomotor assessment. The psychomotor checklist was developed and
reviewed by consulting with subject matter expert members of the consortium
and by reviewing methods in the literature [143,144]. The test-retest reliability of
the psychomotor pre- and post-tests was evaluated with Cronbach’s alpha

statistic and was high (alpha = .948) [145].

The knowledge assessment validity was established through subject matter
expert review and consensus on questions. The knowledge assessment was
then administered on two separate occasions without intervention to a group of
students. The Coefficient of Stability for Instruments is a measure of the
correlational relationship between two administrations of the same test and is
.621 for the knowledge assessment (Personal communication, Steve Osterlind,
Consulting Statistician). It is anticipated that these numbers will improve with

larger sample size; .7 is the minimum acceptable threshold. With no intervention
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between test administrations, it is a proxy for reliability. With intervention,

however, it is anticipated to be low, reflecting the effect of the intervention.

The Self-efficacy Survey was developed by subject matter expert members in the
MU CCTC. The test-retest reliability is acceptable. Cronbach’s alpha statistic is

979 [146].

Observer Rater Anchoring Process and Inter-rater Reliability

The scoring reliability of the psychomotor checklist was confirmed by conducting
what has been called an “anchoring session” to ensure inter-rater reliability. This
was accomplished by training all observers in the use of the psychomotor
checklist and grading the trial assessments. In this automated process, the
observers logged into the checklist list application. In the classroom setting,
several trials mimicking student actions were described while observers who
were being trained “graded the mock intubation” using the psychomotor checklist.
The mock trials were conducted with planned mistakes in performance of the
intubation procedure. The results of each grader were compared with the lead or
master assessment. In this way, initial concordance was reviewed. The second
part of anchoring the observers was conducted in the simulation lab with a “mock
student” performing the intubation with planned mistakes. Again, the observer
grading results were compared with a “master” grade record. The concordance
report was then reviewed by all participants to understand which steps in the

intubation procedure were associated with grading mistakes and which observers
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needed additional training. Additional trials were conducted in the classroom and
simulation lab until a high degree of concordance was achieved to establish:
agreement between the observer controllers. In 15 designated trials in the
classroom and simulation lab, six observers were graded with intra-rater

reliability measures of 94%, 94%, 96%, 94%, 95%, and 95%.

Controls/Risks

The study has been approved by the University of Missouri Institution’s
Institutional Review Board (IRB) and Use of Animals Board (IACUC) along with
overall approval of the entire study by the equivalent DOD agencies. After the
test trials began, an interim independent review was completed by the University
of Central Florida Institute for Simulation and Training. The independent
evaluation team did not participate in the research, but reviewed each part of the
study design. The instructor training was standardized. The training was
conducted with observers/controllers on the performance-based checklists to
ensure that they consistently and reliably evaluated the required procedures.
The Computerized Assessment System (CAS) Test Administrator training was
conducted at each site prior to conducting the study trials to ensure that all
administrations are consistent. Affectiva Q Sensor training was conducted to
ensure that all administrations were equivalent. Validation of instruments was
completed on all instruments (knowledge assessment questions, self-efficacy

guestionnaires, performance checklists, the evaluation survey, and Affectiva Q
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Sensor) in pilot tests prior to the test trials. A pilot test with the protocols of

training and all of the testing instruments was conducted.

Research Project Evaluation

The internal and external procedures for data safety monitoring were in place. All
aspects of the research study including design, conduct, and evaluation were
overseen by the CCTC Board. An independent interim evaluation of the results

and interpretation was conducted by the University of Central Florida.

Periodic assessment of data quality and timeliness was conducted beginning
with review of the pilot test results with specific attention given to the training
process and data collection, accuracy and completion. The participant
recruitment and participation through training completion has been summarized
and reported on a quarterly basis. The study results and preliminary data
analysis was reviewed following the pilot tests and during each regularly
scheduled quarterly board meeting. Course evaluation results, as well as
formalized training session reports completed by the site instructors were also
reviewed by the CCTC Board during quarterly meetings. This has provided
ongoing assessment of participant risk and training benefits, research study
performance, and identification of unanticipated factors which can impact study

outcomes.
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4.0 RESULTS

Demographics

The training sessions were conducted during from November 2012 through April
2013. One hundred percent of the participants agreed to participate in the
research study. The classroom lecture portion of the training sessions was
conducted in the University of Missouri Simulation Center. The live tissue training

portion was conducted in a School of Medicine training procedures lab.

The analysis involved a total of 79 participants who were randomized into either
the simulation-based training arm or the live tissue training arm. The total number
of participants in the SBT group was 40 and the LTT group had 39 total
participants. The average age of participants in the SBT group was 32.8 (S.D.
8.7) years. The average age of participants in the LTT group was 33.3 (S.D. 9.6).
In the SBT group 21 were women and 19 were men. In the LTT group 16 were
women and 23 were men. Experience among civilian personnel was defined as
more than 4 years of experience. Among military personnel, experience was
defined as more than 3 years. The SBT group had 13 experienced participants
and the LTT group had 16 experienced participants. In the SBT 14 of 40
participants were military and in the LTT group, 16 of 39 participants were
military. The participant demographics are summarized on Table 4, below.
Student’s t-test was performed for each demographic category and revealed non-

significant differences in age, gender, experience and military or civilian status
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between the SBT and the LTT groups. The probability values are summarized in

the following table.

Table 4 - Demographics of Study Participants

Demographics SBT LTT T-test
probability
value
Participants 40 39
Age (years) 32.8(S.D08.7) |33.3(S.D9.6) 0.8555
Gender (women, | Women: 21 Women: 16 0.2734
n=37; men, n=42)
Men: 19 Men: 23

Experience Experience: 13 | Experience: 16 0.1133
Non- Non-experienced: 23
experienced:
27

Military or civilian | Military: 14 Military: 16 0.7762
Civilian: 26 Civilian: 23
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Distribution Analysis of Dependent Variables

The SBT groups’ mean change in Knowledge Assessment score was 4.23 with a
standard deviation of 2.69. The LTT groups mean change in Knowledge
Assessment score was 3.50, with a standard deviation of 2.43. The distribution of
changes in this score was a normal distribution curve for both the SBT and the

LTT groups.

The SBT groups’ mean change in Psychomotor Critical Skills score was 3.60,
with a standard deviation of 3.50. The distribution of the SBT group score was a
normal distribution. The LTT groups mean change in Psychomotor Critical Skills
score was 2.87, with a standard deviation of 3.65. The distribution of the LTT

group score was a non-normal distribution, due to long right tail.

The SBT groups’ mean change in Psychomotor All Skills score was 11.11 out of
50 steps, with a standard deviation of 8.01. The distribution of the SBT group
score was a normal distribution. The LTT groups’ mean change in Psychomotor
Critical Skills score was 9.48, with a standard deviation of 8.16. The distribution

of the LTT group score was a normal distribution curve.

The SBT groups’ mean change in Self-efficacy score was .28 on a 10 point
scale, with a standard deviation of .32. The distribution of the SBT group score
was a non-normal distribution. The LTT groups mean change in Self-efficacy
score was .26, with a standard deviation of .30. The distribution of the LTT group

score was also a non-normal distribution. Both sample distributions demonstrate
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kurtosis with increased number of scores concentrated in the middle region with

short tails.

The SBT groups mean change in EDA was 2.67uS (range of measurement 0.07
—9.42 uS). The standard deviation was 2.27 uS. The distribution of the SBT
group score was a normal distribution. The LTT group mean change in EDA was
2.62 uS (range .000112 — 4.87), with a standard deviation of 2.35 pS. The
distribution of the LTT group score was a non-normal distribution with many

sample values concentrated in the lower half of the distribution and no left tail.

The course evaluation included ten questions about various aspects of the
training process including lecture and practice session components. This
analysis includes the two questions which help characterize the participant’s
perceived value of the training that the study participant just completed, for either
the SBT or LTT condition. Specifically, the response data set included the survey
response, on a four-point Likert scale, from SBT participants asked to respond to
‘I learned the most about neonatal pediatric intubation from the hands on training
experience with the patient simulator. The LTT participants were asked to
indicate the level of agreement on a 4-point Likert scale, with the following
guestion, “I learned the most about neonatal/pediatric intubation from the hands-

on training experience with the live animal.”

The SBT groups mean score on the Course Evaluation survey questions was
2.58, with a standard deviation of 0.81. The distribution of the SBT group score

was a non-normal distribution. The LTT groups mean score on the Course
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Evaluation survey question was 3.05, with a standard deviation of 0.94. The

distribution of the LTT group score was a non-normal distribution.

Based on the results described above, the analysis of variance was a Kuiper
Two-Sample Test. This test is a non-parametric test that allowed for analysis of
data that did not have a normal distribution. The findings are summarized in

Table 5, below.
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Table 5 - Summary of Training Group Assessment and Survey Mean Scores and

Distributions

Mean Standard | Test for Normality,
Deviation | Kolmogorov-
Smirnov,
Pr > D, p-value

Knowledge Assessment SBT 4.23 2.69 0.49

Group

Knowledge Assessment LTT 3.50 2.43 0.15

Group

Psychomotor Critical Skills SBT | 3.60 3.50 0.12

Group

Psychomotor Critical Skills LTT | 2.87 3.65 0.01

Group

Psychomotor All Skills SBT 11.11 8.01 0.15

Group

Psychomotor All Skills LTT 9.48 8.16 0.15

Group

SE change score SBT Group 0.28 0.32 0.01

SE change score LTT Group 0.26 0.30 0.01

EDA SBT Group 2.67 2.27 0.08
EDALTT 2.62 2.35 0.01

Course Evaluation SBT 2.58 0.81 .01

Course Evaluation LTT 3.05 0.94 .01
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In the use of analysis of variance (ANOVA), the assumption was that all groups
were simply random samples of the same population. This assumption implies
that all treatments have the same effect (perhaps none), or there is no difference
between the treatments. Rejecting the null hypothesis implies that different
treatments result in altered effects. Non-parametric analysis of variance was
conducted for each dependent variable and the results are summarized in the
table below as well as described in the following sections. For all tests, non-

significant differences were obtained.
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Table 6 - Analysis of Variance Group Means, Change in Score

Analysis of Variance Group
Means, Change in Score

Kuiper Two-Sample
Test

(Asymptotic)

p-value

Knowledge Assessment

(Mean change score: SBT =
4.23; LTT =3.50)

Pr > Ka

0.9454

Psychomotor Critical Skills test
score change

(Mean change score: SBT = 3.6;
LTT =2.87)

Pr > Ka

0.9239

Psychomotor All Skills test score
change

(Mean change score: SBT =
11.11; LTT =9.48)

Pr > Ka

0.9846

Self-Efficacy Questions:
intubation of a simulator

(Mean change score: .28; 10
point scale)

Pr> Ka

Self-Efficacy Questions:
intubation of a live animal

(Mean change score: .26; 10
point scale)

Pr > Ka

0.1072

EDA Mean Difference Baseline
compared to training period

(Mean change score: SBT =
2.67; LTT =2.62)

Pr> Ka

0.5788

Course Evaluation

(Mean change score: SBT =
2.58; LTT =3.05)

Pr> Ka

0.3999
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ANOVA Knowledge Assessment

The knowledge assessment test consisted of 20 multiple choice questions. A
nonparametric ANOVA, Kuiper Two-Sample test was conducted. The resulting p-
value was .9454. There was not a significant difference between the changes
from pre to posttest administration between the two groups, live simulation-based

training and live tissue training.

Table 7 - Analysis of Variance Group Means, Change in Score

Analysis of Variance Group Means Kuiper Two-
Sample

Test(Asymptotic) | p-value

Knowledge Assessment Pr>Ka 0.9454
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ANOVA Psychomotor Assessment, All SKills and Critical Skills
Table 8 - Analysis of Variance Group Means, Psychomotor Assessment Change

in Score

Kuiper Two-Sample

Test (Asymptotic) p-value

Psychomotor Critical Skills test score

change Pr>Ka 0.9239

Psychomotor All Skills test score change Pr > Ka 0.9846

The psychomotor test consists of 50 steps which include critical and non-critical
steps for the intubation procedure. The steps include equipment set up and
checking, patient preparation the intubation procedure with correct technique,
confirmation of correct placement, and securing the endotracheal tube. Each
participant is graded on performance of the steps in the checklist by a trained
observer who marked each step as accomplished or not accomplished. A
nonparametric ANOVA, Kuiper Two-Sample test was conducted. The resulting p-
value is .9239. No significant difference was detected in the performance
between the simulation-based training group and the live tissue trained training

group in the intubation procedure.

The psychomotor, critical skills test consisted of the following subset of steps,

assemble equipment, position/prepare the patient, visually identify the epiglottis
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and vocal cords, intubation, cuff inflation and securing the endotracheal tube.
Each participant was graded on performance of the steps in the checklist by a
trained observer who marked each step as accomplished or not accomplished. A
nonparametric ANOVA, Kuiper Two-Sample test was conducted. The resulting p-
value was .9846. No significant difference was detected in the performance

between the simulation-based training group and the live tissue trained training

group.
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ANOVA Self-Efficacy Survey

The participants completed a self-efficacy survey three times. All three versions
of the survey were identical. Survey 1 was completed at the beginning of the
training session before the pre-test skills demonstration. Survey 2 was completed
after the study participant completed the pre-test skills demonstration, but before
training. Survey 3 was completed after the skills post-test. The change in
confidence from Survey 2 to Survey 3 was used. Survey 2 was chosen for the
comparison because it is believed that this confidence estimate best represents

the participants informed self-assessment.

The survey included fourteen questions which asked about different procedures
and different training modalities, such as lecture or simulation-based training.
This analysis includes two questions. The study participant is asked to indicate

his or her degree of confidence, on a scale 0 -100% in performing:

1. Neonatal /pediatric intubation on a patient simulator; or,

2. Neonatal/pediatric intubation on a live animal.

For the question regarding “a simulator”, there is no significant difference in the
survey guestion response between the groups trained with live anesthetized

ferret compared to the group trained with the simulator (p-value = 1.0).

For the survey question, “intubating a live animal”, There was no significant
difference in the survey question response between the groups trained with live
anesthetized ferret compared to the group trained with the simulator (p-value =

.1072).
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ANOVA Electrodermal Activity Measure

The research study participants were asked to wear the Q-Sensor wrist band
which measures skin impedance from the beginning of the training event. Time
markers were noted for each class including the end of the baseline period,
which was designated as the end of the PowerPoint presentation. The beginning
of hands on training with either the SBT or the LTT was also noted. The
participants removed the device after the hands on training segment with either

the simulation or the live tissue training.

The mean change from the baseline period compared to the training period was
calculated for each study participant; ANOVA of the mean difference of the EDA
measure for the simulation-based training group compared to the live tissue
training group showed no significant difference between the group that trained
with live tissue compared to the group that trained with simulation (p-value =

.5788).

Course Evaluation ANOVA and Survey Results

The course evaluation survey asked ten questions related to various aspects of
the training process such as lecture and the hands-on training sections. Two of

the 10 questions are included in this analysis. The participants who trained with
the simulator were asked to rate his or her level of agreement with the following

statement. “I learned the most about neonatal/pediatric intubation from the

64



hands-on training experience with the patient simulator.” The study participants
who trained with the live anesthetized ferret were asked to rate his or her level of
agreement with the following statement. “l learned the most about
neonatal/pediatric intubation from the hands-on training experience with the live
animal.” The participants were asked to rate his or her level of agreement using a
Likert scale (1-4) with the number 4 being strong agreement. A nonparametric
ANOVA was conducted using a Kuiper Two-Sample Test which yielded a non-

significant result (p-value=0.3999).
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Summary of Interview Comments

Sixty-one of the 80 participants participated in semi-structured interview at the
end of the training day. All interviews were conducted by the same person.
Interviews ranged from 3 minutes to 5 minutes with most interviews taking about
five minutes. Most interviews were conducted with one participant at a time. At
least three interviews included more than two people concurrently due to time

constraints. The following questions were asked:

1. What kind of work do you do?

2. What kind of training did you do today?

3. How did the training go?

4. |s there anything else, positive or negative which you think we should

know about it regarding this training?

Overall there were twice as many positive comments about live tissue training
than simulation-based training(45 compared to 20) and there were twice as many
negative comments about simulation-based training compared to live tissue
training (6 compared to 3). Five of the 60 interviewees described appreciation of

both modalities.
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Table 9 - Course Evaluation Summary of SBT or LTT Related Comments

Ferret:

Has a floppy tongue, secretions, real tissue, (had to be) more careful

Emotions with living creature, body movement, and wont’ see that on a

manikin

Gag, actual secretions — forgot suction in testing

Knowing the feel of live tissue is essential, e.g. “pop, of the needle” in

LTT

LTT see vocal cords open/close see chest rise

Cutting into the live issue, spasms, bleeding

Manikin:

Mannequins are very stiff —(monitoring--hearing, listening... no breath

sounds

Ok for skill sustainment

Good for deliberate practice

Good for first experience

Muscle memory practice with a simulator
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5.0 DISCUSSION

Overview of Findings

The ANOVA results did not identify a statistically significant difference between
the two groups, SBT and LTT, in knowledge, skill, or self-efficacy outcomes.
These results indicate that for most learners the training modality may not be a
significant factor in learning outcomes. It is also possible that there is a difference
between the two groups, SBT and LTT that was not detected due to small
sample size. Variables that were not included in this study may be obscuring the
differences between the training groups. For example training level or years of
job experience may be a factor in learning outcomes. This may be explored in

future work.

The use of the electrodermal activity measure seems feasible and provided
usable data. The statistical results of this research project did not detect a
difference between the two training groups. The wrist device was reliable in
recording and transmitting the measures data. The accompanying software
provides a data file which is exportable to a spreadsheet and most statistical

analysis packages.

Much insight has been gained for next steps to better understand the impact on
learning outcomes of these two training modalities. The knowledge assessment
may be further developed by reducing the complexity of the question structure.
Some questions may be eliminated due to ambiguity. The psychomotor checklist

seems to be an especially strong component of the performance assessment.
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Consistency in using this checklist is essential, requiring a substantial anchoring
process to ensure this. The self-efficacy survey could be fine-tuned to probe the
participant about his or her confidence in performing specific elements of the
procedure which are essential to successful performance, or about confidence in
performing the procedure on a human patient. This could also help target

instruction and practice.

As mentioned there may be a difference in impact on learning outcomes and it
may be possible to demonstrate an impact on learning outcomes if the analysis
targets specific groups of learners. For example, novice learners may benefit
more from increased skills practice to improve speed, accuracy, and
coordination, afforded by the SBT. The EDA results suggest that the use of this
measure can be a valid indicator of arousal and further work in this area is
warranted. The affective response or emotional engagement may be an
important factor in learning outcomes. This study accomplished an exploratory

assessment of the practicality of pursuing this possibility.

The course evaluation interview results provided key perspective of study
participants and verified the current prevailing paradigm that training with live
tissue is generally preferred by nearly all participants. It was acknowledged by
many interviewees that use of LTT can possibly be minimized by using a live

animal model when it is expected to have the most impact.
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Knowledge Assessment Interpretation of Results

No significant difference was observed in learning outcomes between LTT and
SBT with the study sample of 80 participants. It appears likely that it is
acceptable to replace the live animal model, the anesthetized ferret, with
simulator based training without negatively impacting learning outcomes for

pediatric intubation.

Psychomotor Skills Assessment Interpretation of Results

No significant difference was observed in the learning outcomes between LTT
and SBT. Anchoring and inter-rater reliability is believed to be strong averaging
around 90% in multiple trials (>10) so it is unlikely that this contributed to the lack
of a significant difference observed between the two training groups. Also based
on the subject matter expert input it is believed that the psychomotor skills
checklist is complete and accurate for the pediatric intubation procedure. It is
likely that there is not a difference between the two training modalities. This result
would indicate that it is acceptable to replace the live animal model, the
anesthetized ferret, with simulator based training without negatively impacting

psychomotor skills learning outcomes for pediatric intubation.

Self-Efficacy Interpretation of Results

No significant difference was observed in the learning outcomes between LTT
and SBT. This result would indicate that it is acceptable to replace the live

animal model, the anesthetized ferret, with simulator based training without
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negatively impacting psychomotor skills learning outcomes for pediatric

intubation.

Electrodermal Activity Measure Interpretation of Results
Use of the Q-sensor device is reliable and appears to provide a valid measure.
The device performed as expected with 3 failures (of 80 uses) observed during

the study period.

ANOVA of the mean difference of the electrodermal activity (EDA) measure for
the simulation-based training group compared to the live tissue training group
shows no significant difference between the group that trained with live tissue

compared to the group that trained with simulation.

EDA measure is believed to be a valid indicator of arousal or engagement. It is
possible that there may be a difference which was not detected in this study
because the level of engagement for all participants seemed elevated due to the

challenging nature of the procedure that was being trained.
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Course Evaluation Interpretation of Results

There was not a significant difference between the two training groups in
evaluating the course, the interviews yielded additional information. Generally,
participants saw a need to continue using an animal model in this type of training.
The use of an animal model could be in combination with simulation for

maximum benefit. The course content was consistently very highly rated.

It is clear from the participant interviews that live tissue training remains the
preferred modality for training pediatric intubation. This was repeatedly
expressed even though the course evaluation survey results revealed no
significant difference between LTT and SBT in the perceived value of the
training. This could be due, in part, to the prevailing paradigm and attendant
expectation that the “feel of live tissue” is necessary for training. From this, it
could be argued that the learning process for training pediatric intubation could
be more carefully characterized in terms of the components of learning such as
knowledge, decision making, emotional reactions, and physical skills.
Furthermore, a better understanding and accommodation of the learner, and his
or her preferences and experience would also be necessary to more fully utilize
SBT, minimizing the use of LTT for procedures. Trainees continue to believe that

training with live tissue is perceived to be better than training with simulation.
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Key Findings

While the statistical analysis did not show a difference in learning outcomes
between the group trained with live tissue compared to the group trained with
simulation, several key findings are described which can inform further research
in this area. It is believed that further development of the knowledge assessment
could improve reliability of the instrument used in this study. The psychomotor
skills test is heavily dependent upon accurate description of the actions to be
observed and the anchoring of the observer raters. The psychomotor
assessment has been a very strong aspect of this study. Use of the EDA
measure seems more promising than initially anticipated. While a significant
difference between the two training groups was not detected, there did appear to
a strong EDA change in some participants who trained with the live tissue
training group. It would be helpful to further investigate this response in two
ways. First further statistical modeling should be explored with the current study
results. Second, in a subsequent study, it would be helpful to understand from
those individuals who have a larger change in EDA measure what the underlying

cause may be.
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Limitations

First it should be noted that this study has undertaken the most comprehensive
assessment procedure conducted for any study which evaluates simulation-
based training for pediatric intubation. Not only is this one of the first studies to
use knowledge, skills and self-efficacy, each of these approaches has been
constructed utilizing consensus based decisions in using the current best
practices models for performance assessment instruments. Study limitations are

summarized with respect to the study design, execution, and analysis of results.

The research study design entailed testing all participants using simulators. A
better study design would have tested participants using the live anesthetized
ferret and the simulator. If it had been financially feasible, this study could have
used a cross over study design in which participants trained and tested with both
live anesthetized ferret and the simulator. Also, the participants may have
brought a wider heterogeneity of skills, experience, and background than initially
anticipated. Subsequently, participant demographics may be a potential
confounder. Some participants have many years of training; some have less than
a year of training. This study included collection of prior training experience
involving live tissue and simulation and this could be further explored in

subsequent analysis.

The knowledge assessment could be revised for increased reliability. This could
be accomplished by using a subset of questions which focus on decisions made

to do the procedure and reduced complexity of the question structure and
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grammar. After refining the questions to be included new questions should be

added to increase the total number of questions in the knowledge assessment.

The self-efficacy survey asks about confidence in doing the procedure on a
simulator or live animal, but does not ask participants about confidence to
intubate a human child. This question should be asked in a subsequent study
because high self-efficacy for a task increases the likelihood that an individual

will attempt the task and successfully achieve it.

Conclusion

The measurement of learning outcomes in this research provides new evidence
to support further adoption of simulation technology. This research study has
shown no significant differences between the two training groups’ learning
outcomes in knowledge assessment, psychomotor assessment and self-efficacy
for performance of pediatric intubation. The preliminary analysis of the
electrodermal activity measure, an indicator of an emotional arousal associated

with either model also showed no significant differences between the two groups.

The learning outcomes measures are based on standardized educational
objectives and assessments developed from established practices. As such,
based on the results of this study, simulation-based training for pediatric

intubation should be more widely adopted. This can be accomplished without
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diminishing the quality of the training associated with working with a live

anesthetized ferret.

This evidence supports further integration of simulation-based training and the
reduced use of live animals in medical skills training. It should also be noted that
the results of the interviews indicate a widely held strong belief that training with

live tissue is superior to training with simulators.

Future Directions

Increased sample size and the addition of future training session data in
subsequent analyses may improve the ability to detect a relationship between the
assigned training group and the change in scores if a difference between the
training modalities exists. The power of the study and ability to detect a very
small difference between the training groups could be improved with a larger
sample size. This consideration should be weighed against determination of the

size of a meaningful difference.

Anticipating that the EDA measurement is non-linear, further analysis of
polynomial or nonlinear models is warranted. The relationship between
knowledge assessment and EDA measure requires further analysis to better

explore the possible relationship between knowledge assessment and arousal.

Further investigation of the use of this measure for simulation, and medical
education and training will advance training programs and can optimize the

participant training experience and related learning outcomes. This evidence is
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needed to support further integration of SBT training and the reduced use of live
animals in medical skills training. We anticipate that the results will help ensure
that trauma education and training utilizes the most effective training methods

available for military personnel.
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APPENDIX Study Instruments

Demographic Survey

CCTC CRA3A Neonatal and Pediatric Intubation

Registration Page

ID Number:

(Enter- SSN last 4 numbers)

Q-Sensor Number:

(Auto listing- 1-20)

Audience Response Device Number (if appl):

(Auto listing- 1-20, N/A)

Age:

(Enter- Date of birth)

Gender:

(Auto listing- Female/Male)

Active military, active reserve military, or civilian:

(Auto listing- Active military, active reserve military, civilian)

Begin branching based on military or civilian choice

If active or
If civilian:
reserve military:
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Component

code:

(Auto listing- all

codes)

Rank:

(Auto listing- E1-

9, 01-10)

Military

occupation:

(Auto listing- may
select more than
one: Combat
Medic,
Corpsman,
Special
Operations
Medic, Flight
Medic,
Pararescue
Jumper,
Paramedic,
Advanced
Practice Nurse,
Registered
Nurse, Physician
Assistant,
Physician,

Surgeon, Flight

Occupation:

(Auto listing- Medical Student, Resident, Fellow, Emergency Medical
Technician, Paramedic, Licensed Practical Nurse, Registered Nurse,
Advanced Practice Nurse, Physician Assistant, Fellow, Physician, Surgeon,

Anesthesiologist, Dentist)

If you are a medical student, please indicate year of training:

(Auto listing: 1% year, 2" year, 3@ year, 4" year, N/A-l am not a medical

student)

If you are a resident, please indicate year of training:

(Auto listing: PGY1, PGY2, PGY3, PGY4, PGY5, PGY6, PGY7, N/A-l am not

a resident)
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Surgeon,
Anesthesiologist,
Dentist,
Independent
Duty Medical

Technician)

Unit of

assignment:

(Enter- unit)

Have you trained
on an inanimate

simulator?

(Auto listing-

yes/no)

Have you trained on an inanimate simulator?

(Auto listing- yes/no)

Have you trained

on a live animal?

(Auto listing-

yes/no)

Have you trained on a live animal?

(Auto listing- yes/no)

Active/Reserve Military Demographic Questions

How many years in duty occupation?

(Auto listing- 1-4 years, 5-8 years, 9-14 years, 15 years or greater)

When was last applicable refresher course taken?

80




(Auto listing- < 3 months, 3 to 12 months, > 12 months)

Have you been deployed to a war zone?

(Auto listing- yes/no)

If yes, what was your total deployment time:

(Auto listing- <6 months, 6 — 12 months, 13-24 months, 24-36 months, > 36 months)

If yes, how recently did your deployment end:

(Auto listing- <3 months, 3 — 12 months, 13-24 months, > 24 months)

Have you performed treatment during the ‘Care Under Fire’ phase of Tactical Combat Casualty

Care?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3, 4, 5 times or more)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed treatment during the ‘Tactical Field Care’ phase of Tactical Combat Casualty

Care?

(Auto listing- yes/no)
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If yes, how many times:

(Auto listing- 1, 2, 3, 4, 5 times or more)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed treatment during the ‘Casualty/Tactical Evacuation’ phase of Tactical Combat

Casualty Care?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3, 4, 5 times or more)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed treatment for any of the following?

(Auto listing- may select more than one of the following: severe arterial bleeding,
amputation, blocked airway, chest wounds, gunshot wounds, explosive wounds,

chemical agent)
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Civilian Demographic Questions

How many years in current occupation: (auto listing- < 1 year, 1-4 years, 5-8 years, 9-14

years, 15 years or greater)

Type of employer: (enter- hospital, school, fire dpt., private practice, urgent care facility,

long term care facility)

Have you performed treatment for any of the following?

(Auto listing- may select more than one of the following: severe arterial bleeding,

amputation, blocked airway, chest wounds, gunshot wounds, explosive wounds)

Have you performed Tactical Emergency Medical Support (TEMS)?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed medical care in a Mass Casualty Incident (MCI)?

(Auto listing- yes/no)

If yes, how many times:
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(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

When was last applicable refresher course taken?

(Auto listing- < 3 months, 3 to 12 months, > 12 months)

Have you been deployed to a war zone?

(Auto listing- yes/no)

If yes, what was your total deployment time:

(Auto listing- <6 months, 6 — 12 months, 13-24 months, 24-36 months, > 36 months)

If yes, how recently did your deployment end:

(Auto listing- <3 months, 3 — 12 months, 13-24 months, > 24 months)

Have you performed treatment during the ‘Care Under Fire’ phase of Tactical Combat

Casualty Care?

(Auto listing- yes/no)

If yes, how many times:
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(Auto listing- 1, 2, 3, 4, 5 times or more)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed treatment during the ‘Tactical Field Care’ phase of Tactical Combat

Casualty Care?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3, 4, 5 times or more)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed treatment during the ‘Casualty/Tactical Evacuation’ phase of

Tactical Combat Casualty Care?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3, 4, 5 times or more)
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If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Demographic Questions

CRA 3A Neonatal/Pediatric Intubation Skills Only

(Same For Military & Civilian Students)

Have you performed a pediatric intubation on a human?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a pediatric intubation on a live animal?

(Auto listing- yes/no)
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If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a pediatric intubation on a patient simulator?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a pediatric intubation on a partial task trainer?

(Auto listing- yes/no)
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If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a neonatal intubation on a human?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a neonatal intubation on a live animal?

(Auto listing- yes/no)

If yes, how many times:
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(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a neonatal intubation on a patient simulator?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)

If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)

Have you performed a neonatal intubation on a partial task trainer?

(Auto listing- yes/no)

If yes, how many times:

(Auto listing- 1, 2, 3-5, >5)
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If yes, how recently:

(Auto listing- <3 months, 3 — 12 months, > 12 months)
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Knowledge Assessment

Which of the following is an
accepted method for
determination of proper
endotracheal tube size in

pediatric/neonatal patients?

The internal tube diameter is
approximately the width of

the child’s pinky finger.

Pre

SAME - 1. KNOWLEDGE

The formula (Age in years /
4) + 3 can be used to guide
internal tube diameter

selection for uncuffed tubes.

Pre

The formula (Age in years /
4) + 4 can be used to guide
internal tube diameter

selection for cuffed tubes.

Pre

Cuffed tubes are generally
selected to be 2 full sizes

smaller than uncuffed tubes.

Pre

None of the above are

correct.

When using a colorimetric carbon

dioxide detector, the color that

Purple.

Pre
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indicates the presence of expired

carbon dioxide is:

USE of EQUIPMENT: Tan. Pre
Yellow. Pre
Blue. Pre
Red. Pre

Which of the following equipment | Endotracheal tube malleable

is not essential for intubation of a | stylet.

pediatric/neonatal patient? Pre
Appropriately sized bag-

PROCEDURE: valve mask. Pre
Laryngoscope handle. Pre
Laryngoscope blade. Pre
All of the above are
essential. Pre

Which of the following statements | (a) A colorimetric detector

is correct regarding expired may take 5-6 breaths to

carbon dioxide detection in the register an observable color

setting of endotracheal intubation? | change. Pre
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(b) Detection of carbon

dioxide guarantees proper

USE OF EQUIPMENT depth of insertion. Pre
(c) It can be used to
continuously monitor
endotracheal tube
placement. Pre
All of the above are correct.
Only (a) and (b) are correct. Pre
Which of the following would be
considered the best secondary
Visualization of bilaterally
method to confirm tracheal
symmetric chest rise and fall.
placement of an endotracheal
tube? Pre
Condensation in the
endotracheal tube on
5. PROCEDURE: IN RED exhalation. Pre
Lack of air sounds in the
stomach. Pre
Pre

Presence of breath sounds
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on both sides of the chest.

Detection of expired carbon

dioxide. Pre
Which of the following are true
regarding pediatric/neonatal The adult larynx is funnel
airway anatomy compared to adult | shaped.
airway anatomy? Pre
The pediatric/neonatal
tongue is relatively large
compared to the adult
KNOWLEDGE: tongue. Pre
The adult epiglottis is short
and stubby compared to the
pediatric/neonatal epiglottis. Pre
The glottic opening is higher
and more anterior in adults. Pre
All of the above are true. Pre
A 5.0 ID cuffed endotracheal tube | Until the 15 cm mark on the
was just inserted into an 8 year tube is at the child’s teeth or
old child and colorimetric carbon lips. Pre
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dioxide detection has confirmed
tracheal placement. To what depth
should the endotracheal tube be

inserted?

PROCEDURE:

Until the 18 cm mark on the
tube is at the child’s teeth or

lips.

Pre

As far as possible to
decrease the risk of

dislodgement.

Pre

Until the 12 cm mark on the
tube is at the child’s teeth or

lips.

Pre

Until breath sounds can be

auscultated on each side of

the chest.

Pre

Which of the following is true
regarding laryngoscopes and their
use in pediatric/neonatal

intubation?

The laryngoscope is held in

the dominant hand.

Pre
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The Macintosh blade is

always preferred for

USE OF EQUIPMENT: IN RED neonatal intubation. Pre
The Miller blade is placed
directly on the epiglottis. Pre
The Macintosh blade is
straight. Pre
None of the above is true. Pre
Which of the following
characteristics of the
The funnel shape of the
pediatric/neonatal airway make it
pediatric/neonatal larynx.
more susceptible to obstruction
than the adult airway? Pre
9.9. KNOWLEDGE: The presence of relatively
thicker vocal cords. Pre
The higher and more
anterior location of the glottic
opening. Pre
The smaller diameter
trachea. Pre
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None of the above is correct.

Pre

Which of the following is true
regarding laryngoscope blade

selection in children?

The Macintosh blade is
placed directly on the
epiglottis resulting in better

visualization of the glottis.

Pre

KNOWLEDGE:

Damage to the teeth is less
likely when using a

Macintosh blade.

Pre

Choice of blade is based on

personal preference.

Pre

The side of the mouth that
the blade is inserted is

determined by blade type.

Pre

Miller blades are not made in
sizes appropriate for this

patient population.

Pre

Which of the following best
characterizes the correct use of
cuffed endotracheal tubes in

pediatric/neonatal patients?

The cuff is inflated until the
pilot balloon is completely

full.

Pre
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The cuff should be fully
inflated to prevent the
endotracheal tube from

becoming inadvertently

USE of EQUIPMENT: dislodged. Pre
The cuff should be inflated
regardless of the presence
of a leak. Pre
Cuffed endotracheal tubes
are not recommended in this
patient population. Pre
None of the above are
correct. Pre
Which of the following is true The inserted endotracheal
regarding the correct sequence of | tube should be secured in
intubation steps in place prior to confirmation of
pediatric/neonatal patients? tracheal placement to
prevent inadvertent
dislodgement. Pre
PROCEDURE: The laryngoscope is grasped
Pre

in the left hand and the
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endotracheal tube is inserted

using the right hand.

A colorimetric carbon dioxide
detector can be attached
either directly to the
endotracheal tube or

downstream of the bag-valve

mask. Pre
All of the above are true. Pre
None of the above are true. Pre
Order the following list of
pediatric/neonatal intubation steps
in the correct sequence:
(1) Secure the tube with tape or
endotracheal tube securing device
(2) Assemble and check all 2,574,831,6
necessary equipment
(3) Attach expired carbon dioxide
detector
(4) Insert the endotracheal tube
Pre

through the glottis
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(5) Open the mouth using the right
hand scissor technique

(6) Inflate the endotracheal tube
cuff at the correct depth of
insertion

(7) Insert the laryngoscope

(8) Attach the bag valve mask and

give the patient breaths

PROCEDURE: ALL Qs the SAME

2,5,7,4,3,8,6,1

to this point Pre
2,5,7,4,3,8,1,6 Pre
2,5,7,3,4,8,6,1 Pre
2,7,5,/4,8,3,6,1 Pre
All of the following are true
A properly inserted stylet
regarding the use of an
does not extend beyond the
endotracheal tube malleable stylet
endotracheal tube tip.
EXCEPT: Pre
SAME 14. USE OF EQUIPMENT | Care must be taken when
removing a stylet from an
endotracheal tube to avoid
Pre

displacement of a properly
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positioned endotracheal

tube.

A bag-valve mask will not
attach to an endotracheal

tube with a stylet in it.

Pre

In pediatric patients the
decision to use a stylet is
based on the preference of
the person performing the

intubation.

Pre

In neonatal patients a stylet
should always be used to
facilitate endotracheal
intubation given their high

and anterior airways.

Pre

Pick the BEST method of

intubation with a Miller blade:

Insert laryngoscope blade on
patient’s right side of mouth,
sweep tongue to the left,
place blade in the vallecula
behind the epiglottis, keep

wrist straight and lift forward

Pre
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to visualize the glottis.

SAME PROCEDURE IN RED

Insert laryngoscope blade on
patient’s right side of mouth,
sweep tongue to the left,
place blade on the epiglottis,
keep wrist straight and lift
forward to visualize the

glottis.

Pre

Insert laryngoscope blade on
either side of the mouth
depending on your dominant
hand, place blade in the
vallecula behind the
epiglottis, keep wrist straight
and lift forward to visualize

the glottis.

Pre

Insert laryngoscope blade on
patient’s left side of mouth,
sweep tongue to the right,
place blade on the epiglottis,

bend wrist backwards to

Pre
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visualize the glottis.

Insert laryngoscope blade on
patient’s left side of mouth,
sweep tongue to the right,
place blade behind the
epiglottis in the vallecula,
keep wrist straight and lift

forward to visualize the

glottis. Pre
Which of the following is true In very young patients,
regarding preparation and placing a towel under the
positioning of the shoulders will facilitate
pediatric/neonatal patient for placing the patients head in
endotracheal intubation? the “sniffing” position. Pre

Pre-oxygenation is

recommended in all patients

prior to attempting
PROCEDURE: intubation. Pre

The sniffing position aligns

the oral, pharyngeal, and

Pre

tracheal axes to facilitate
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vocal cord visualization and

intubation.

The sniffing position is
attained by tilting the

patient’s head and lifting

their chin. Pre

All of the above are true. Pre
Which of the following is true

The cricoid ring is the
regarding differences between the

narrowest part of the adult
pediatric/neonatal and adult

airway.
airways? Pre

The pediatric/neonatal

epiglottis is more angled

over the laryngeal inlet than

the adult epiglottis. Pre

A child older than 4 years old

has an airway similar to an
KNOWLEDGE: adult. Pre

The vocal cords in adult

Pre

patients are relatively more
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angled.

None of the above are true. Pre
Which of the following is true (a) The purpose of cricoid
regarding the use of cricoid pressure is to prevent
pressure in pediatric/neonatal aspiration and should always
patients? be applied. Pre
(b) Cricoid pressure does not
eliminate the risk of
aspiration. Pre
(c) Cricoid pressure may
either aid or hinder
visualization of the pediatric
KNOWLEDGE: IN RED neonatal larynx. Pre
Both (a) and (c) are correct. Pre
Both (b) and (c) are correct. Pre
What is the recommended
duration of pre-oxygenation with
1-2 minutes.
100% oxygen in pediatric/neonatal
patients? Pre
19. PROCEDURE 2-4 minutes. Pre

105




4-8 minutes.

Pre

Only a single breath of 100%

IS required.

Pre

5-6 minutes.

Pre

Which of the following are

acceptable methods to determine

appropriate depth of endotracheal

tube insertion?

Adjusting the distance
markings on the tube such
that 4 times the tube size is

aligned with the lips or teeth.

Pre

20 PRE TEST: PROCEDURE

Inserting the tube until the
vocal cord depth markers

are at the glottic opening.

Pre

Noting the presence of
sufficient expired breath
condensate on the tube
interior insures proper depth

of insertion.

Pre

All of the above methods can

be used.

Pre

None of the above should be

used.

Pre
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Which of the following is an
accepted method for
determination of proper
endotracheal tube size in

pediatric/neonatal patients?

The internal tube diameter is
approximately the width of

the child’s pinky finger.

Post

The formula (Age in years /
4) + 3 can be used to guide
internal tube diameter

selection for uncuffed tubes.

Post

The formula (Age in years /
4) + 4 can be used to guide
internal tube diameter

selection for cuffed tubes.

Post

Cuffed tubes are generally
selected to be 2 full sizes

smaller than uncuffed tubes.

Post

None of the above are

correct.

Post

When using a colorimetric carbon
dioxide detector, the color that

indicates the presence of expired

Purple.

Post
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carbon dioxide is:

Tan. Post
Yellow. Post
Blue. Post
Red. Post

Which of the following equipment
Endotracheal tube malleable

is not essential for intubation of a
stylet.

pediatric/neonatal patient? Post
Appropriately sized bag-
valve mask. Post
Laryngoscope handle. Post
Laryngoscope blade. Post
All of the above are
essential.

Which of the following statements | (a) A colorimetric detector

is correct regarding expired may take 5-6 breaths to

carbon dioxide detection in the register an observable color

setting of endotracheal intubation? | change. Post
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(b) Detection of carbon
dioxide guarantees proper

depth of insertion.

Post

(c) It can be used to
continuously monitor
endotracheal tube

placement.

Post

All of the above are correct.

Post

Only (a) and (b) are correct.

Post

Which of the following would be
considered the most reliable
method to confirm tracheal
placement of an endotracheal

tube?

Direct visualization of
endotracheal tube insertion

through the vocal cords.

Post

Absence of gastric distention
following bag-valve mask

ventilation.

Post

Condensation in the

endotracheal tube on

exhalation.

Post
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Presence of breath sounds

on both sides of the chest. Post
None of the above are
correct. Post
Which of the following are true
regarding pediatric/neonatal The adult larynx is funnel
airway anatomy compared to adult | shaped.
airway anatomy? Post
The pediatric/neonatal
tongue is relatively large
SAME as #6
compared to the adult
tongue. Post
The adult epiglottis is short
and stubby compared to the
pediatric/neonatal epiglottis Post
The glottic opening is higher
and more anterior in adults. Post
All of the above are true. Post
A 4.0 ID endotracheal tube was As far as necessary to leave
Post

just inserted into a 4 year old child

only 4 cm of tube outside the
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and expired carbon dioxide
detection has confirmed tracheal
placement. Prior to securing the
tube with tape, how far should you

insert this tube?

mouth.

Until the 15 cm mark on the

tube is at the child’s lips. Post
Until the 12 cm mark on the
tube is at the child’s teeth or
lips. Post
Until the 18 cm mark on the
tube is at the child’s teeth. Post
Any of the above answers is
acceptable. Post
Which of the following is true
(a) The most appropriate
regarding bag-valve mask
size bag for neonatal
ventilation of pediatric/neonatal
patients is 250 mL.
patients? Post
(b) The most appropriate
laryngoscope in pre-test Post

size bag for pediatric
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patients is 250 mL.

(c) An appropriate oxygen

flow rate is 10-15 liters per

minute. Post
Both (a) and (c) are correct. Post
All of the above are correct. Post
Which of the following
characteristics of the
The funnel shape of the
pediatric/neonatal airway make it
pediatric/neonatal larynx.
more susceptible to obstruction
than the adult airway? Post
The presence of relatively
thicker vocal cords. Post
The higher and more
anterior location of the glottic
opening. Post
The smaller diameter
trachea. Post
None of the above are
correct. Post

112




Which of the following is true
regarding laryngoscope blade

selection in children?

The Macintosh blade is
placed directly on the

epiglottis resulting in better

visualization of the glottis. Post
Damage to the teeth is less
likely when using a
Macintosh blade. Post
Choice of blade is based on
personal preference. Post
The side of the mouth that
the blade is inserted is
determined by blade type. Post
Miller blades are not made in
sizes appropriate for this
patient population. Post
Which of the following best
The cuff is inflated until the
characterizes the correct use of
pilot balloon is completely
cuffed endotracheal tubes in
full.
pediatric/neonatal patients? Post
The cuff should be fully
Post

inflated to prevent the
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endotracheal tube from
becoming inadvertently

dislodged.

The cuff should be inflated
regardless of the presence

of a leak.

Post

Cuffed endotracheal tubes
are not recommended in this

patient population.

Post

None of the above are

correct.

Post

Which of the following is true

regarding the correct sequence of

intubation steps in

pediatric/neonatal patients?

The inserted endotracheal
tube should be secured in
place prior to confirmation of
tracheal placement to
prevent inadvertent

dislodgement.

Post

The laryngoscope is grasped
in the left hand and the
endotracheal tube is inserted

using the right hand.

Post
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A colorimetric carbon dioxide
detector can be attached
either directly to the
endotracheal tube or

downstream of the bag-valve

mask. Post
All of the above are true. Post
None of the above are true. Post

Order the following list of

pediatric/neonatal intubation steps

in the correct sequence:

(1) Secure the tube with tape or

endotracheal tube securing device

(2) Assemble and check all

necessary equipment

y equip 2,5,7,4,8,3,1,6

(3) Attach expired carbon dioxide

detector

(4) Insert the endotracheal tube

through the glottis

(5) Open the mouth using the right

hand scissor technique

Post

(6) Inflate the endotracheal tube
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cuff at the correct depth of
insertion

(7) Insert the laryngoscope

(8) Attach the bag valve mask and

give the patient breaths

2,5,7,4,3,8,6,1 Post
2,5,7,4,3,8,1,6 Post
2,5,7,3,4,8,6,1 Post
2,7,5/4,8,3,6,1 Post
All of the following are true
A properly inserted stylet
regarding the use of an
does not extend beyond the
endotracheal tube malleable stylet
endotracheal tube tip.
EXCEPT: Post
Care must be taken when
removing a stylet from an
endotracheal tube to avoid
displacement of a properly
positioned endotracheal
tube. Post
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A bag-valve mask will not
attach to an endotracheal

tube with a stylet in it.

Post

In pediatric patients the
decision to use a stylet is
based on the preference of
the person performing the

intubation.

Post

In neonatal patients a stylet
should always be used to
facilitate endotracheal
intubation given their high

and anterior airways.

Post

Which of the following is the best
sequence of intubation steps

when using a Macintosh blade?

Insert laryngoscope blade on
patient’s right side of mouth,
sweep tongue to the left,
place blade in the vallecula
behind the epiglottis, keep
wrist straight and lift forward

to visualize the glottis.

Post

Insert laryngoscope blade on

Post
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patient’s right side of mouth,
sweep tongue to the left,
place blade on the epiglottis,
keep wrist straight and lift
forward to visualize the

glottis.

Insert laryngoscope blade on
either side of the mouth
depending on your dominant
hand, place blade on the
epiglottis, keep wrist straight
and lift forward to visualize

the glottis.

Post

Insert laryngoscope blade on
patient’s left side of mouth,
sweep tongue to the right,
place blade on the epiglottis,
bend wrist backwards to

visualize the glottis.

Post

Insert laryngoscope blade on
patient’s right side of mouth,

sweep tongue to the left,

Post
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place blade on the epiglottis,
bend wrist backwards to

visualize the glottis.

Which of the following is true
regarding preparation and
positioning of the
pediatric/neonatal patient for

endotracheal intubation?

In very young patients,
placing a towel under the
shoulders will facilitate
placing the patients head in

the “sniffing” position.

Post

Pre-oxygenation is
recommended in all patients
prior to attempting

intubation.

Post

The sniffing position aligns
the oral, pharyngeal, and
tracheal axes to facilitate
vocal cord visualization and

intubation.

Post

The sniffing position is
attained by tilting the
patient’s head and lifting

their chin.

Post
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All of the above are true.

Post

Which of the following is true
regarding differences between the
pediatric/neonatal and adult

airways?

The cricoid ring is the
narrowest part of the adult

airway.

Post

The pediatric/neonatal
epiglottis is more angled
over the laryngeal inlet than

the adult epiglottis.

Post

A child older than 4 years old
has an airway similar to an

adult.

Post

The vocal cords in adult
patients are relatively more

angled.

Post

None of the above are true.

Post

Which of the following is true
regarding the selection of
appropriate equipment for

pediatric/neonatal intubation?

(a) A proper sized mask
covers the area from the
bridge of the nose to the

chin.

Post
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(b) A bag-valve mask breath
should be terminated once
maximum chest rise is

attained. 0 Post

(c) Carbon dioxide detection
is the single most reliable
method for confirmation of
tracheal placement of an

endotracheal tube. 0 Post

Both (a) and (c) are true. 0 Post

None of the above are true. 0 Post

What is the recommended

duration of pre-oxygenation with

1-2 minutes.

100% oxygen in pediatric/neonatal

patients? 0 Post
2-4 minutes. 1 Post
4-8 minutes. 0 Post

Only a single breath of 100%

Is required. 0 Post

5-6 minutes. 0 Post
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Which of the following are true
regarding physiologic differences
between pediatric/neonatal and

adult patients?

(a) Adult and pediatric
patients take about the same
amount of time to

desaturate.

Post

KNOWLEDGE

(b) Pediatric patients have
higher metabolic oxygen
consumption and therefore
must be pre-oxygenated for

longer than adults.

Post

(c) Bag-valve mask
ventilation is more likely to
produce gastric distention in

adults.

Post

Both (b) and (c) are correct.

Post

None of the above is true.

Post
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Psychomotor Checklist

Step

Priorit Critica
Task y Steps I
Body substance Put on gloves 0
isolation 1
Assemble Appropriately sized laryngoscope and blade | 1
equipment 1

1 Appropriately sized ETT 1

1 Airway suction device 0

1 Appropriately sized BVM 1

1 Stethoscope 0

1 Colorimetric CO2 detector 0

1 Flexible stylet 0

1 5-10 mL syringe 1
Prepare and Attaches laryngoscope handle and blade 1
inspect
equipment 1
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Confirms functional laryngoscope light

source

Uses syringe to inflate/deflate ETT cuff

Inserts stylet into ETT (if stylet is used)

Stylet not protruding from ETT tip and

stylet/ETT correctly bent (if stylet is used)

Turns on oxygen source and confirms flow

Connects oxygen source to BVM

Confirms functional suction at head of bed

Position/prepar

e the patient

Connects patient to ECG, SpO2, and NIBP

monitors if available

Pre-oxygenates with mask and 100%

oxygen for 2-4 minutes

Requests administration of drugs (if used)

Places head in neutral or sniffing position

Ventillates with BVM using appropriate

technique

Insert and

Trainee initiates breath hold at
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advance

laryngoscope

discontinuation of BVM ventilation

Grasps laryngoscope with left hand

Scissor technique to open mouth with right

hand

Inserts laryngoscope blade on the

casualty's right side of mouth

Displaces/sweeps tongue to the left

Advances laryngoscope using proper "lift

up" technique

Visually identify
the epiglottis

and vocal cords

Verbally identifies vocal cord visualization

Keeps cords in view - continuous

visualization (doesn't look away)

Grasps ETT in right hand (with assistance)

Intubation

Inserts the ETT

Removes stylet if stylet utilized for

intubation
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Attaches the BVM and ventilates using

appropriate technique

Completes above tasks prior to midway
through breath hold; if tasks not complete,
returns to BVM ventilation followed by

second attempt

Adjusts depth of ETT insertion using

appropriate guidelines

Cuff inflation

Inflates cuff with syringe (if necessary)
using minimum occlusive pressure

technique

Does not overinflate

Confirm
appropriate

placement

Attaches CO2 detector

Attaches BVM (or leaves attached if CO2

detector omitted) and provides IPPV

Identifies CO2 register on detector

Identifies chest rise and fall
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Identifies condensate in tube

Identifies presence of breath sounds with

stethoscope

Identifies absence of abdominal sounds

with stethoscope

Secure ETT

Secures ETT without displacement or

movement

Reconfirm ETT

placement

Attaches BVM and provides manual

ventilation

Identifies chest rise and fall

Identifies presence of breath sounds with

stethoscope

Identifies absence of abdominal sounds

with stethoscope
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Self-Efficacy Survey

Critical Research Area 3 A-Neonatal/Pediatric Intubation

On a scale from 0% to 100%, please rate your degree of confidence in

performing the following procedures accurately and efficiently.

<= >

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

No Extremely

confident confident

1. Hemorrhage Control: Apply tightly and secure a Combat Application
Tourniquet (CAT) with a windlass clip.
2. Chest Tube Insertion: Prepare the insertion site to perform a chest tube

insertion.
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. Cholinergic Crisis: Identify signs and symptoms of mild, moderate, and
severe cases of nerve agent exposure and administer appropriate
antidote.

Identify the relevant indications for endotracheal intubation of the

neonatal/pediatric patient.

. Position and prepare a neonatal/pediatric patient (appropriate pre-
oxygenation, drug administration, and non-invasive ventilation) for

endotracheal intubation.

. Select equipment appropriate for endotracheal intubation of a

neonatal/pediatric patient.

Identify and select an appropriately-sized cuffed endotracheal tube for a

neonatal/pediatric patient.

Insert a laryngoscope from the correct position in a neonatal/pediatric

patient.

. Use the “lift up” maneuver before advancing the laryngoscope to aid

visualization of the vocal cords in a neonatal/pediatric patient.
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10. Insert the endotracheal tube into the trachea and inflate the cuff.

11.Confirm correct placement of an endotracheal tube by auscultation of

bilateral breath sounds and observation of bilateral chest wall movement.

12. Perform neonatal/pediatric intubation on a patient simulator.

13. Perform neonatal/pediatric intubation on a live animal.

14. Perform neonatal/pediatric intubation on a partial task-trainer.
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Course Evaluation

Evaluation of CRA3A-Neonatal/Pediatric Intubation Training

How Much Do You Agree? Please rate the percentage of your agreement with

the following statements:

1 2 3 4
Strongly Disagree Agree
Strongly Disagree

Agree

Example: How much do you agree that the American voters will select a

Republican in the November elections?

e Strongly Disagree
e Disagree
e Agree € This student agrees that the American voters will select

a Republican in the November elections.
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e Strongly Agree

. The narrated slide presentation was the most important part of the training
for me.

| learned the most about neonatal/pediatric intubation from the hands-on
training experience with the live animal. (Group working with ferret)

| learned the most about neonatal/pediatric intubation from the hands-on
training experience with the patient simulator. (Group working with
simulator B)

| don’t need to work with a live animal to learn neonatal/pediatric
intubation procedures since patient simulators offer a good training
platform for me. (Group working with simulator B)

| don’t need to work with a patient simulator to learn neonatal/pediatric
intubation procedures since live animals offer a good training platform for
me. (Group working with ferret)

| was able to best demonstrate my knowledge on the multiple-choice
assessment.

| was able to best demonstrate my knowledge on the patient simulator
performance exercise towards the end of the training.

. Training with live animals is the best way for me to learn neonatal/pediatric
intubation procedures.

. Training with patient simulators is the best way for me to learn
neonatal/pediatric intubation procedures.
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10.1 needed the combination of the narrated slide presentation with hands-on

Total-

training to learn neonatal/pediatric intubation procedures.
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Item Group A-Working with | Group B-Group Working
Ferret with Simulator B
1. v v
2. v
3. v
4. v
5. v
6. v v
7. v v
8. v v
9. v v
10. v v
8 8




C. CRA 3A-Interviews with individuals or focus groups: Interviews with
selected individuals or groups in a focus group (e.g., Investigate outlier scores,
students who attracted attention of instructors, etc.) 10 minutes, using the table
below for brief notes or recorded for later note-taking. For example, if the
participant makes a strongly stated, positive comment, you would briefly record it
in the appropriate box as seen below. It is important to stress that the interview
guestions are anonymous. Below are some sample questions, but there are

many possible approaches.

I. With open-ended questions, explore outlier scores. Ask: “Tell me your thoughts
about this question about training with a live animal. Could you tell me more? Do

you mean that....?”

2. You trained with a patient simulator today. Could you tell me about your

experience?

Or

You trained with a live animal today. Could you tell me about your experience?

3. “What part of today’s training worked the best for you? The least? How would

you change the training structure to make it more effective for you?”
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4. “What was going through your mind when you trained with the live animal?

or

What was going through your mind when you trained with the patient simulator?”

5. “What were your lingering questions after you saw the narrated slide

presentation before the actual training session with the instructor?”

6. “At several points during the training, you were administered some multiple
choice questions and, at other points, your instructor asked you to demonstrate
your skill on a performance evaluation. Which evaluation approach allowed you

to best demonstrate your knowledge and skills?”

7. “In your opinion, what was the major benefit of training with a live animal?”

8. “In your opinion, what was the major benefit of training with a patient

simulator?”

POSITIVE NEGATIVE
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WEAK

STRONG
‘I learned a lot from the
video presentation and it
was really reinforced
when we demonstrated
our understanding on the

simulator.”
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