





METHODOLOGY
Design

This will be an experimental, pretest-posttest design. Each of the 26 teams will be formed using
three baccalaureate senior-year nursing students and three third-year medical students recruited from Penn
State University, Hershey Medical Center Campus during the spring semester 2009. Approval from
curriculum directors from the College of Medicine and the School of Nursing to seek interested students
at a regularly scheduled class has been obtained. Interested students will complete a subject inclusion
form. Eligible students will be contacted by the principal investigator and enrolled in the study.
Incentives to participate in the study will be practicing resuscitation skills in a realistic, yet safe learning
environment and receiving a $20.00 gift card.

Sample size will be 13 interdisciplinary teams per control and treatment group for a total of 26
teams. This calculation is based on a desired power of 80 percent for a one-tailed study and alpha level of
0.05. Power calculation based on a one-tailed study is supported by significant results from prior studies
as discussed in the literature review, the pilot study (Jankouskas, 2007) and is consistent with a directional
hypothesis (McNeil, 1997).

Independent Variable

The CRM training serves as the independent variable or manipulated variable in éur experiment.
CRM is an educational program for health care providers focﬁsed on effective team pfocess during
emergency patient care. Due to the complexity of managing the unstable patient combined with
overwhelming evidence of medical errors despite accomplished technical skills of ph};sioians and nurses,
CRM is a highly relevant educational program for health care providers (Howard et al., 1992). The
purpose of CRM training is to teach a coordinated team response to a patient crisis. The focus of CRM is
to complement the technical skills of patient resus;:itation with cognitive knowledge, Behavioral skills and

attitudes of team process through didactic, simulation, and critical reflection learning methods. This is
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purported to improve team effectiveness during a crisis situation. Although the CRM program is taught in

numerous medical institutions throughout the United States, Canada, and Europe, the content and
teaéhing methods of the program are not standardized but are similar among institutions. The CRM
program _for this study includes three main segments: videotaped scenario practice using a human patient
simulator that is pro grarﬁmed to exhibit an emergency event; a didactic presentation of team process
variables, and an instructor-facilitated critical reflection of the videotaped team process of the simulated
emergency event. Viewing Videotaped performance of one’s own team process interactions during a
simulated resuscitation with facilitated debriefing to stimulate critical reflection is an extremely powerful
teaching tool.

Outcome Variables

The outcomes that will be measured in this experiment are team process variables (team work,
task management, situation awareness and attitude) and team effectiveness variables (error rate and
| response time). The team outcome variables are based on a team théory called “A Dynamic Model of
Team Effectiveness” (Kozlowski and Ilgen, 2006). The results of these outcome variables will reveal the
impact of the CRM training.

Team Process Variables

The actions undertaken by the team or the team process are influenced by three primary
competencies: behavioral ékills, cognitive knowledge and attitude. These competencies are the primary
variables of interest for impacting team effectiveness. -

The skills competencies include teamwork and task management. The knowledge competency
includes situation awareness. Situation awareness is the understanding of a patient situation and
recognizing the relevant actions and priorities indicated. In this proposed study, the behavioral skills and
knowledge comf)etencies will be measured by blinded r;alters using the Anesthetists Non-Technical Skills
(ANTS) observational rating system (Fletcher et al., 2003). This rating system was developed by a group

of anesthetists and industrial psychologists which includes the elements of team-working, task
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management and situation awareness. These elements are generic to any healthcare team. The ANTS

system has evidence of content validity, internal consistency (Chronbach’s alpha 0.79-0.86) and inter-
rater reliability (0.65 for task management; 0.65 for team working; 0.56 for situation awareness) which
indicates that it is a sound rating system for measuring these team competencies.

The final competency is team attitude. In this proposed study, interprofessional attitude will be
measured from participant completion of the University of West England Inter-professional
Questionnaire. Three categories of questions were identified by an interdisciplinary team of healthcare
experts following a review of relevant literature: communication and teamwork, inter-professional
learning, and inter-professional interaction. A fourth category, inter-professional relationship, was
| identified in a second study (Pollard, Miers & Gilchrist, 2005). These two studies documented acceptable
levels of test-retest reliability, internal consistency and concurrent validity (r =.71 - .86) which indicate it
is a sound means for measuring team attitude.

Team Effectiveness Variables

The team effectiveness variables are error rate and response time. Error rate is the number of
obéewed cérdiopulmonary resuscitation skills that are performed incorrectly according to the American
Heart Association standards. Error rate will be counted by blinded raters. .Response time is the elapsed
time from the initiation of the simulated patient scenario until the following interventions are
implemented on the patient simulator: administration of oxygen, call for help, assistance of breathing,
and performance of compressions
Procedure

FIRST, upon entering the simulation lab, each team will be introduced to the simulation
environment, human patient simulator (HPS) capabilities and have an opportunity to feel the pulses and
listen to the heart and breath souﬁds on the HPS. SECOND, the team will manage a patient crisis on the
HPS while being videotaped. This ﬁrst’scenario experience will serve as the pretest which will be later

analyzed for team process variables (team-working, task management and situation awareness), response



time to critical interventions and error rate by blinded raters. THIRD, the control or freatment

intervention will occur as follows:

Control Group

Interdisciplinary teams in the control group will experience a review of basic life support (BLS)
skills or fechnical skills. The PI will facilitate group reflection on the videotaped crisis response from a
technical skill or basic life support skill perspective.

Treatment Group

Interdisciplinary teams in the treatment group will experience basic life support skills plus a 45
minute discussion of team training or team skills. The team training is based on the principles of Crisis
Resource Management training, a team training program originally developed for airline crews to improve
safety of ﬂight operations (Helmreich & Wilhelm, 1991; Helmreich, Chidester, Foushee, Gregorich &
Wilhelm, 1990). The PI will facilitate reflection on the videotaped crisis response from a team skill
perspective in addition to a technical, basic life support skill, perspective.

Following ;che control or treatment intervention, each team will return to the HPS to experieﬁce a
second patient crisis scenario that is videotaped. This second scenario serves as the post test for the study
which will be analyzed for team process variables (team-working, task management, and situation
awareness), response time and error rate. Lastly, each participantlwill complete tl;e University of West
England Inter-professional Attitude Questionnaire following the second scenario.

Blinded and trained raters will score the scenarios for team process variables using the ANTS
behavioral observation system. Two health care providers who are CRM and Basic Life Support
instructors will be hired to review the videotaped crisis scenarios of each team. Reviewers will be blinded
to the scenario order of pre and post presentation and to thé treatment condition for each team. Inter-rater
reliabilify will be assessed following the initial rater training and intermittently throughout the study at
rater review sessions for a minimum of 10 percent of the total number of videotapes. Previously rated

scenarios will be re-rated intermittently during rater review sessions to maintain inter-rater reliability and



prevent drift of scoring. The rater training and review sessions will be facilitated by the principal
investigator. |
Analysis
Analysis will include the following primary steps:
1. Examination of the distribution and shape of demographics, team process variables, and team
effectiveness variables for the control and treatment groups.
2. Application of ANOVA to test the difference between groups on team process variables and team
effectiveness variables.
3. Application of multiple regression analysis to evaluate mediator effects between team process
variables (team Working, task management, situation awareness, and inter-professional attitude)

and team effectiveness variables (error rate and response time).

Sample
N =26 teams
3 nursing students + 3 medical students / team

v

Experimental Control
- —_—>

\ 4 v
Pretest - Simulated Crisis #1 Pretest - Simulated Crisis #1
Team Process Measure: Team Process Measure:
ANTS Rating ANTS Rating
Team Effectiveness Measures: ' Team Effectiveness Measures:
Error Rate Error Rate
Response Time - Response Time

CRM + BLS training BLS training

v v
Posttest - Simulated Crisis #2 Posttest - Simulated Crisis #2

Team Process Measures: Team Process Measures:

ANTS Rating ANTS Rating

Inter-professional attitude survey Inter-professional attitude survey
Team Effectiveness Measures: Team Effectiveness Measures:

Error Rate Error Rate

Response Time Response Time
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STRATEGIC EDUCATION GOALS

This study addresses most of the strategic education goals of the Woodward Endowment. First,
the teaching method of simulation learning combined with video-recording and facilitated critical
reflection provides an extremely powerful learning environment for participants. This learning method is,
highly valued by learners and is grounded in the learning theories of Self-efficacy (Bandura, 1977) and
Transformative Learning (Cranton, 2006). Second, opportunities for interdisciplinary education between
medical and nursing students or staff are desired to promote future collaborative relationships that
enhance effective communication leading to safer patient care. Third, CRM training can be applied to any
emergency in any practice setting to promote team effectiveness resulting in higher quality care. Fourth,
this study is an excellent use of resources because use of the simulation lab for this training will occur
during low usage time in the evening hours when students are most available to participate. Lastly, if
CRM training is; incorporated into a permanent curriculum for new staff, residents and/or medical
students, then the uniqueness of this interdisciplinary team training using high fidelity simulation can be
highlighted in future recruitment.

PLANS FOR PUBLICATION/DISSEMINATION OF RESULTS

Research findings will be presented at the Eastern Nurses Research Society within two years. I
plan to publish my results in the niultidisciplinary education journal, Simulation in Health Care. I have
successfully published two prior i)apers in this journal in 2007, one as a lgad author and principal

investigator in a pilot study and one as a second author in a related scholarly paper (i
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Human Subjects

Approval from the Institutional Review Board of The Pennsylvania State University will be
obtained prior to initiation of the study. The purpose of the study will be presented to participants as a
three-hour scenario-based educational training in the Simulation Lab using the human patient simulator
(HPS) to evaluate effective ways to reduce medical errors and improve patient safety.

Written consent to participate will be obtained from each student and a copy of the signed consent
form will be provided to each student. The importance of confidentiality of the performance of fellow
students during the training will be emphasized to the participants. All data will be coded with an
identification number to ensure anonymity of subjects and all standards of protection and privacy of
participant information will be upheld as per Institutional Review Board regulations.
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Budget (based on PHS 398 Form format)

Active
No active support.

Pending
No number assigned at this time. 2/2009 - 12/2009 6.0 calendar

Eastern Nurses Research Society 5z, '
Crisis Resource Management Training: Impact on Team Process and Team Effectiveness
The major goals of this project are to test the impact of educational team training in the simulation

laboratory using the human patient simulator on team skills, response time to interventions, and error

rates.

Overlap ‘ :
There is overlap in the goals of the pending project and this application under consideration.

However, the budget requests are completely different; the Eastern Nurses Research Society (ENRS)
funding request is to cover start-up costs for the study while the Woodward Endowment funding reciuest
is to cover ongoing costs for the study including data base management, processing, and statistical
analysis. The request for funding to ENRS includes: rater training and review sessions, participant

incentive (gift cards), DVD purchase, and snacks during the 3 hour participant sessions.



Budget Justification
Item Purpose Cost Number Needed Total
Cost

Blinded To measure team $20.00/hour 52 DVDs+ (6 DVDs x | $1280.00

Rater Scoring | process variables | 52 DVDs + 6 DVDs 2 raters) = 64 DVDs at '

with ANTS | and error rate pre | rated by both raters for | 1 hour each.

system and & post training. IRR calculation. 64 hours x $20.00

error rate. 1 hour needed/DVD

Data To prepare 5 data | $50.00/hour 8 hours for tool $400.00

Processing collection tools development, scanning
that can be and data transfer.
scanned for
automatic transfer
of data into a
database for
analysis.

Statistical To obtain expert | $65.00/hour 10 hours x $65.00 $650.00

Analysis consultation from
a statistician in
the Department of
Public Health
Sciences.

AA Batteries | Fresh batteries for | 48 batteries/$18.00 2 batteries/microphone | $117.00
6 microphones : = 12 batteries/session
(one for each 26 sessions X 12 =
participant) for 312 batteries
each training
session in the
simulation lab.

DVD copies | To obtain a back- $10.00/DVD . 2 DVD’s/team x . $520.00
up copy of each 26 teams = 52 DVDs
video-recorded
scenario prior to Total =
sending to rater. $2967.00

Personnel

| Priricip’al Investigator/Ph.D. candi&ate, Penn State University

-

Dissertation Chairperson

Dissertation Co-Chairperson

R
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Content Expert, Dissertation Committee

- Penn State University

v, Penn State University
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(-

o p— »s, Penn State University

e e e w1 oL

Statistician, Dissertation Committee

Other Support

Support to conduct this study includes: access to the . ‘.n Laboratory at Hershey Medical
Center with .=~ wew - vapnda. vl . e toconduct .
training; accesstoa -~ ( spartment for assistance with analysis; and access to Penn State

University medical and nursing students to obtain the study sample. The chairperson and co-chairperson

of the dissertation committee, e T BT " B
faculty who have extensive experience in quantitative and qualitative nursing research,

ontent expert in **.i "+ 5077 is a member of my dissertation committee and an

involved Hershey Medical - =~ ., - "' He has published numerous articles over the past 14 years
regarding simulation and CRM ar4 ‘*'*f - o ey e 1ey Medical
Center. " .x SXpert in biomedical research, is also a dissertation committee member.

He has served as core biostatistical director on two NIH-funded project grants and will provide

consultation on approaches for statistical analysis of data for this study.

Other Support (based on PHS 398 Form format)

Active/Pending/Overlap
Not applicable.

Active/PeLndirllg/Overlép
Not applicable.

Active/Pending/Overlap
Not applicable.

Active/P enging/ Overlap
Not applicable.
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. Future Funding Plans

Given a successful outcome of this initial study, we believe that we will be able to secure funding
fora larger, more extensive study that will include more disciplines from organizations such as the
Anesthesia Patient Safety Foundation and the National Patient Safety Foundation. However, without
preliminary data resulting from this study, such applications will not likely succeed.

An application for the Dissertation Award from the Eastern Nurses Research Society and the
Council for Advancement of Nursing Science was submitted on January 5, 2009 for $4000.00 to cover
start-up research costs of rater training hours, DVD purchase for 52 video-recordings and participant
incentives for 156 participants. The request to the Woodward Endowment will cover ongoing costs for

conducting our study.
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