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COMPASSIONATE OPTIONS FOR PEDIATRIC EMS (COPE): ADDRESSING

COMMUNICATION SKILLS

Aaron W. Calhoun, MD, Erica R. H. Sutton, MD, Anita P. Barbee, MSSW, PhD ,
Beth McClure, BS, CCRC, Carrie Bohnert, MPA, Richard Forest, D.Min, FT,

Peter Taillac, MD, Mary E. Fallat, MD

ABSTRACT

Introduction: Each year, 16,000 children suffer cardiopul-
monary arrest, and in one urban study, 2% of pedi-
atric EMS calls were attributed to pediatric arrests. This
indicates a need for enhanced educational options for pre-
hospital providers that address how to communicate to
families in these difficult situations. In response, our team
developed a cellular phone digital application (app) designed
to assist EMS providers in self-debriefing these events,
thereby improving their communication skills. The goal of
this study was to pilot the app using a simulation-based
investigative methodology. Methods: Video and didactic
app content was generated using themes developed from a
series of EMS focus groups and evaluated using volunteer
EMS providers assessed during two identical nonacciden-
tal trauma simulations. Intervention groups interacted with
the app as a team between assessments, and control groups
debriefed during that period as they normally would. Com-
munication performance and gap analyses were measured
using the Gap-Kalamazoo Consensus Statement Assessment
Form. Results: A total of 148 subjects divided into 38 sub-
ject groups (18 intervention groups and 20 control groups)
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were assessed. Comparison of initial intervention group and
control group scores showed no statistically significant differ-
ence in performance (2.9/5 vs. 3.0/5; p = 0.33). Comparisons
made during the second assessment revealed a statistically
significant improvement in the intervention group scores,
with a moderate to large effect size (3.1/5 control vs. 4.0/5
intervention; p < 0.001, r = 0.69, absolute value). Gap analy-
sis data showed a similar pattern, with gaps of −0.6 and −0.5
(values suggesting team self-over-appraisal of communica-
tion abilities) present in both control and intervention groups
(p = 0.515) at the initial assessment. This gap persisted in the
control group at the time of the second assessment (−0.8),
but was significantly reduced (0.04) in the intervention group
(p = 0.013, r = 0.41, absolute value). Conclusion: These
results suggest that an EMS-centric app containing guiding
information regarding compassionate communication skills
can be effectively used by EMS providers to self-debrief after
difficult events in the absence of a live facilitator, significantly
altering their near-term communication patterns. Gap analy-
sis data further imply that engaging with the app in a group
context positively impacts the accuracy of each team’s self-
perception. Key words: communication skill; difficult con-
versations; prehospital care; self-debriefing; cognitive aides
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INTRODUCTION

Each year in the United States, 16,000 children suf-
fer cardiopulmonary arrest.1 Pediatric out-of-hospital
(OOH) deaths represent nearly one third of pediatric
deaths in the United States, and in one urban study
2% of pediatric Emergency Medical Services (EMS)
calls were attributed to pediatric OOH arrests, most
of which have poor outcomes.1–4 For the families of
these children, much of the initial medical communica-
tion will be delivered by EMS personnel or other pre-
hospital providers and will have a significant impact on
their ability to cope with the loss. In addition, stress-
ful events such as this can have lasting psychological
effects on prehospital providers, potentially resulting
in anxiety, depression, and post-traumatic stress dis-
order (PTSD).5 Such reactions may contribute to the
high rates of premature career abandonment and sui-
cide observed among this population.6–9

Previous literature has shown that simulation-based
instructional methodologies can significantly enhance
the communication skills needed to address cardiopul-
monary arrest and difficult medical situations with
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families.10–13 Perhaps the most critical component of
these encounters is the post-session debriefing, dur-
ing which the participants’ frames of reference are
explored and active self-reflection is promoted.14–17

Unfortunately, the number of locations offering such
programs is relatively small and developing such pro-
grams can be resource intensive, requiring skilled facil-
itators, trained standardized patients (SP’s) and family
members, and simulated environments with sufficient
fidelity to replicate the conversations. These factors
effectively prevent a majority of prehospital providers
from engaging in this valuable form of education. The
advent of smartphone “app” technology, however, pro-
vides a possible alternative.

With this in mind, our team developed an app
intended to address the communication needs of EMS
providers. The initial phases of this project involved
the qualitative analysis of eight focus groups contain-
ing 98 EMS providers and 3 interviews of parents of
fatally injured or ill children cared for by EMS.18 These
data were then used to construct a smartphone app
designed to assist EMS teams as they debrief follow-
ing difficult communication situations in the field. The
objective of this study was to pilot the app among a
group of prehospital providers using simulated scenar-
ios depicting a pediatric arrest to determine whether
it could effectively improve provider communication
skills. We hypothesized that team engagement with
the app as an explicit debriefing tool would result
in enhanced performance as measured by a validated
communication skills assessment tool when compared
to controls.

METHODS

This prospective randomized block interventional edu-
cational trial was approved by the University of
Louisville Institutional Review Board.

Focus Group Results and App
Development

As previously reported, focus groups were conducted
that included 98 EMS providers and 3 parents whose
children had been fatally injured or critically ill.18 This
data was analyzed via a grounded theory based qual-
itative methodology and, after triangulation, resulted
in an array of themes that address optimal prehospi-
tal communication skills and provider coping mech-
anisms. Themes addressing prehospital communica-
tion skills were then distilled via an iterative series of
discussions into 8 “principles of communication” that
were used to construct the app. These principles are
explored in Table 1.

As previously stated, it was felt that a smartphone
app was a promising way to effectively approximat-

Table 1. Principles of communication incorporated into
the app

Theme: Explanation:

1. Engage the
Family

– Work quickly and explain what is being
done and why

– Assure them that you are doing everything
you can to help

– Allow the family to accompany the child if
possible

– If a child dies, give the family space to
grieve

2. Divide
Responsibili-
ties

– If possible divide the team so that one
provider can work exclusively with the
family

– Goals include information gathering and
keeping the scene calm

– Standing by the family members is a form
of social support

– Sometimes family members need help
making phone calls

3. Provide
Emotional
Support

– Give reassurance that you are doing
everything you can to help their child

– Touch can also express caring
– Answer questions as best you can
– Express sadness and condolences if the

child dies
4. Be Open and

Attentive
– Listen clearly to the family, allow them to

speak
– If they are negative towards the first

responders, don’t take it personally
– It is common for family members to be

frustrated and angry about the situation
5. Don’t Give

False Hope
– Find the correct balance between hope and

truthfulness
– Say “we will do our best” if asked if the

child will survive
– Remain calm in the face of stress
– Look for other calm family members who

can help you
6. Maintain Pro-

fessionalism
– Show respect to all family members

– If there is suspected child maltreatment,
suspend judgment

– If the child dies under those circumstances,
recognize that there are protocols
preventing movement of the child, but
take care to give the family some time with
the child

– Let the family know what is permissible.
7. Be Flexible – In unexpected situations be ready and

willing to reassess your approach
– If a child has a DNR, all you may be asked

to do is keep the child calm and
comfortable

– Respect the family’s wishes in these
situations

8. Follow Up
With Families
When
Possible

– Family members cope better if EMS
providers follow up with condolences

– This can involve attending the visitation or
simply sending card

– Providing information about available
support resources is also helpful

This table lists the principles of good prehospital communication incorporated
into the app. Each theme is followed by an explanation expanding on the spe-
cific content. Additional app components addressing provider coping mecha-
nisms are not explored in this paper.
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ing some aspects of the simulated learning environ-
ment. Given the ubiquity of smartphone technology
such an app would be accessible to a majority of
providers, and thus have a far greater availability than
live simulation-based events. It was ultimately deter-
mined that a combination of didactic modules, video
recordings of simulated difficult encounters in EMS fol-
lowed by detailed scripted debriefing, and hyperlinks
to local and national resources would best encapsulate
the focus group results.

Script development resulted in 3 simulations that
were included in the final app: Sudden Unexplained
Infant Death (SUID), Motor Vehicle Accident with
death in the field, and Suicide. All recorded simula-
tions focused on at the scene management of the patient
coupled with difficult family conversations. After film-
ing, the videos were analyzed by the investigator team
and broken up into segments based on the original
principles of communication. Each segment was then
given a voice over in which the content was explained
and debriefed. Finally, two didactic presentations, one
discussing general strategies for navigating difficult
communication situations, and one giving provider
coping strategies, were created. These materials were
then synthesized into an app by Advertek, Inc (now
DOORN Software Architects).19 A demonstration app
was previewed at an EMS educator’s leadership con-
ference and a national EMS educational conference
as well as a HRSA grant site visit. Critical comments
were collected at these events and incorporated as
the budget allowed. While information regarding
coping mechanisms for prehospital providers was also
included, further exploration of this aspect of the app
is beyond the scope of the current study.

App Pilot Testing

The final app was pilot-tested during a scheduled EMS
educational exercise at a local EMS station. Subjects
were drawn from the same local EMS group. Sub-
jects were first divided into teams of 2–4. Team mem-
bers were deliberately chosen to represent a hetero-
geneous population with regard to EMS experience.
These teams were then randomized to either control or
intervention categories. Once randomization was com-
plete, these groups then experienced a simulated case
of an inconsolable infant who rapidly becomes unre-
sponsive and experiences a bradycardic arrest. The case
utilized SP’s as the parents and a low-fidelity man-
nequin as the infant. Prerecorded cries were used to
simulate an infant’s cry. The case was highly scripted,
allowing for standardization of SP responses and over-
all case progression. As with the simulations presented
in the app, the evaluation simulation focused on the
scene management only. Both the initial and second
simulations used the same case to assure that the same
educational material was being assessed.

Subsequent to the initial simulation, intervention
teams were given the app and provided a quiet envi-
ronment for review and reflection. They were then
instructed to review the material in the app, dis-
cussing its contents and using it to self-debrief the case.
Control teams were given a period of free time and
instructed to use whatever methods would be typical
for them to debrief the event and/or to relieve stress
(internet, peer-to-peer conversation, etc.). Following
this, both groups re-experienced the same simulated
case. Approximately 1–2 hours were provided between
simulations.

Structure of the Simulated Case

Subject teams were introduced to the simulation out-
side of the room. Facilitators initiated the case by say-
ing: “You have been called to the home of an infant
by the mother, who has just returned from work and
found the child to be fussy and inconsolable.” After
this, subject teams would enter the simulated environ-
ment and interact with two SPs: one portraying the
mother and one portraying the father. The recorded cry
was played continuously during this period to indicate
that the infant could not be consoled. Approximately 2–
3 minutes after the simulation began the audio record-
ing was stopped and the SP portraying the mother
was instructed to give the following scripted prompt:
“Why is he shaking like this?” The facilitator was then
instructed to say, “The child appears to be breathing
but is shaking.” Approximately 30–45 seconds later, the
facilitator was instructed to follow this statement with
the following scripted phrase: “The child is no longer
breathing, has a weak pulse, and a heart rate of 58.”
This phrase was intended to signal the development
of symptomatic bradycardia requiring CPR as recom-
mended by the American Heart Association’s Pedi-
atric Advanced Life Support (PALS) curriculum.20 If
asked for further clinical symptoms, the facilitator was
instructed to state that the child had a fixed, dilated
right pupil. The case concluded when the team left to
transport the child to definitive medical care.

Evaluative Methodology

Team performance during the simulated cases was
evaluated using the Gap-Kalamazoo Communication
Skills Assessment Form (GKCSAF).21–23 This tool con-
tains nine domains of communication (Builds a Rela-
tionship, Opens the Discussion, Gathers Information,
Understands the Patient’s and Family’s Perspective,
Shares Information, Reaches Agreement, Provides Clo-
sure, Demonstrates Empathy, Communicates Accurate
Information), each rated on a 1 (poor) to 5 (excellent)
Likert-type scale. In addition, the tool contains two
forced choice questions: one asking the rater to indicate
the three top domains of communication, and one ask-
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FIGURE 1. Assessment structure of the study. This chart depicts the temporal relationship between the simulations, usage of the app, and learner
assessments. Communication assessments were conducted by trained observers using the GKCSAF form. Intervention groups engaged with the
app immediately after the initial simulation.

ing the rater to indicate the three domains most in need
of improvement. This form has been studied exten-
sively and shown to be a valid means of assessing dif-
ficult interactions in the simulated pediatric environ-
ment (ICC), with high internal consistency (Cronbach’s
Alpha of 0.84) and faculty inter-rater reliability (Intra-
Class Correlation [ICC] of 0.83).22 While the validation
studies of this tool did not incorporate EMS providers,
no other validated instruments for the assessment
of communication skills in this population could be
located, and thus the GKCSAF seemed the best option.
Additional measures of internal consistency and inter-
rater reliability were calculated based on our assess-
ments to address its validity in this context.

An additional useful feature of the GKCSAF is its
ability to calculate gap analyses. This figure, calculated
by subtracting self-scores from the aggregate faculty
scores, allows for the quantitative measurement learner
self-insight and self-appraisal.12,24,25 Gaps of 0.5 to −0.5
indicate largely accurate self-appraisal. Gaps greater
than 0.5 indicate self-under-appraisal and may corre-
spond to areas of unrecognized strength, while gaps
less than −0.5 indicate self-over-appraisal and may cor-
respond to unrecognized weaknesses. Each simulation
was assessed in real-time by two study staff with back-
ground in in the behavioral and social sciences (e.g.,
psychology, social work, counseling, public health) as
well as by the SP’s. Teams were also asked to collab-
orate on a self-evaluation score. Raters were trained
prior to the pilot via discussion of the tool’s cognitive
content and explanation of the rating scale as it per-
tained to the simulated case to be used. Training con-

tinued until all raters felt comfortable using the tool in
the specific context of this study.

Additional data was collected from both groups
after each simulation. Control group participants
were asked if they had sought out or were exposed
to any information between the first and second sim-
ulations that could have helped them improve their
performance as a control check. Intervention group
participants were asked questions regarding the app’s
quality, relevance, importance, applicability, perceived
effect on the second simulation, perceived future com-
munication skills, and perceived effect on the family.
Intervention group participants were also asked how
long their respective teams had spent with the app as
an experimental check to assure that they did indeed
use the app before the second simulation. All par-
ticipants were asked whether the cases were seen as
realistic and gave participants adequate opportunity
to demonstrate their family management skills, and
whether participation had caused any discomfort or
distress that required mitigation. All items were mea-
sured on a 1 (not at all) to 5 (very much) Likert-type
scale. Counseling was available on-site should the
latter be answered in the affirmative. Figure 1 depicts
this progression.

Data Analysis

Given the typical nature of EMS interactions, the team
was chosen as the unit of analysis. Participant demo-
graphics and intervention group survey data regard-
ing app usability were summarized descriptively.
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Table 2. Participant demographic characteristics

Intervention Group Control Group
(N = 68) (N = 80) Significance

Gender (%) p = 0.88
•Male: 74% 76%
• Female: 26% 24%

Ethnicity (%) p = 0.69
• Caucasian: 91% 92%
• African-American: 5% 6%
•Hispanic: 2% 2%
•Mixed Race: 2% 2%
• Native American: 1% 0%

Training (%) p = 0.12
• Emergency Medical Technician (EMT): 60% 75%
• Paramedic: 40% 25%
• Additional Fire-fighter Training: 65% 65%

Work Environment (%) p = 0.22
• Urban/Suburban: 89% 90%
• Rural: 11% 10%

Experience (median, range)
• Years of Work Experience: 6–10 (<1–30) 6–10 (<1–30) P = 0.44
• Number of Child Mortalities Encountered: 7 (0–50) 6 (0–50) P = 0.70

This table displays the demographic characteristics of the subject groups. No significant differences were noted between intervention and control groups.

Psychometric characteristics of the GKCSAF (internal
consistency and inter-rater reliability) were calculated
using Cronbach’s Alpha and Intra-Class Correlation
Coefficient’s (ICC) (two-way random model, absolute
effects, average measures), respectively. Pre-scores
were used exclusively to calculate psychometrics to
avoid inadvertent inflation of the sample size. Statisti-
cal differences between intervention and control group
communication assessments and gap analysis scores at
the initial and second simulation were assessed using
the Mann-Whitney U test, and changes in score within
each group between the two simulations were assessed
using the Wilcoxon Signed-Ranks Test. Gaps of 0.5 and
−0.5, per the literature, were used as cutoffs for mean-
ingful self under and over appraisal.24–26 Effect size
was calculated using r-value. An initial power analysis
at a 0.8 power and a 0.05 level of alpha error indicated
that a sample size of approximately 20 intervention
and 20 control teams would be required to detect a
20% (i.e., 1 point on a 1–5 Likert scale) difference in
communication scores.

RESULTS

Demographics

A total of 148 EMS providers, divided into 18 (68 sub-
jects) intervention and 20 (80 subjects) control teams,
participated in the study. Teams consisted of 2–4 par-
ticipants. Demographic variables are summarized in
Table 2. No significant differences were found to exist
between the intervention and control groups, and no
crossover occurred between them during the course of
the study. No pilot study subjects participated in the
formational focus groups.

Participant Perceptions of the Simulated
Environment

There were no significant differences between con-
trol and intervention groups regarding the first sim-
ulation in terms of realism, demonstration of skills
or feelings of comfort or distress. The mean partic-
ipant comfort score was 3.99/5 (st dev 1.01). Most
saw the simulation as realistic (mean 3.99/5, st
dev 1.15) and as a viable venue for demonstrating
skills (mean 3.34/5, st dev 1.12). Only 13% of par-
ticipants indicated that the simulation was initially
distressing. Those who expressed extreme distress
were debriefed. All left the study in a positive emo-
tional state.

All control group participants indicated that they
had not received external information in-between sim-
ulations that would have helped improve their perfor-
mance. All intervention teams had at least one mem-
ber that interacted fully with the app (rating a 4 or
5 on a 5-point scale). Sixteen percent of intervention
teams indicated that app interaction had been dele-
gated to one member, but in 84% of groups, all team
members actively engaged with the app. Most teams
spent between 20 and 40 minutes interfacing with the
app, indicating adequate exposure for testing. While
control (3.40/5, st dev 1.15) and intervention (3.28/5, st
dev 1.10) groups did not significantly differ regarding
the realism and fidelity of the simulated environment
as a venue for demonstrating their ability to interact
with families (p = 0.53) after the first simulation, a sig-
nificant difference was noted after the second simula-
tion at a p value of <0.04 (control group mean 3.38/5,
st dev 1.20; intervention group mean 3.77/5, st dev
0.53).
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FIGURE 2. Comparison of communication scores at pre and post-test intervals. This figure depicts overall GCKSAF scores during the pre- and
post-test intervals. Pre-test scores were not significantly different. Post-test scores showed a statistically significant difference (p < 0.001) by
Mann-Whitney U. Effect size was moderate by r-value (0.69).

GKCSAF Validity in the EMS Context

Analysis of study personnel scores revealed an inter-
nal consistency between 0.88–0.89 (Cronbach’s Alpha)
and an overall Inter-rater reliability of 0.75 (ICC).
Domain-specific inter-rater reliability scores were as
follows: 0.4 (Builds a Relationship), 0.49 (Opens the
Discussion), 0.58 (Gathers Information), 0.5 (Under-
stands the Patient’s and Family’s Perspective), 0.69
(Shares Information), 0.65 (Reaches Agreement), 0.56
(Provides Closure), 0.60 (Demonstrates Empathy), and
0.57 (Communicates Accurate Information).

Comparison of Communication Skills

The intervention and control groups had mean
GKCSAF scores of 2.9/5 (st dev 0.58) and 3.0/5 (st dev
0.46) (p = 0.331), respectively, at the time of the first
simulation. At the time of the second simulation, the
intervention and control groups scores had means of
4.0/5 (st dev 0.49) and 3.1/5 (st dev 0.50), respectively
(p < 0.001). The absolute effect size of this difference
was 0.69 by r-value, indicating a moderate to large
effect in the intervention group. When changes within
each group were assessed, the difference between
the intervention first and second simulation scores
was also measured at p < 0.001 (effect size r = 0.69).
Figure 2 depicts these scores.

Gap analysis scores at the time of the first assessment
were −0.65 (st dev1.08) for the intervention group and
−0.48 (st dev 0.99) for the control group, indicating sig-
nificant self-over-appraisal of skill on the part of the
intervention group (p = 0.515). At the time of the sec-
ond assessment the intervention group’s gap score had
risen to 0.04 (st dev 0.72) while the control group gap
score dropped to −0.80 (st dev 0.85), a number indi-
cating self-over-appraisal (p = 0.013). When changes

in score were compared within groups, no significant
change was noted in the control group (p = 0.14), while
a statistically significant change was noted in the inter-
vention group (p = 0.01). The absolute effect size for
this change indicated a moderate to large effect (r =
0.41). Figure 3 depicts these scores.

App Usability and Structure

Intervention group participants thought the app was of
high quality, relevant to their work with children dying
in the field, important, and applicable (Table 3). Inter-
vention group participants also indicated that they
would use the information during future cases. Ninety
percent said they would recommend the app for their
colleagues and 67% wanted a copy of the app when
it becomes available. Intervention group participants
noted that the contents of the app were also relevant
for those working with the families of adults dying in
an OOH setting.

DISCUSSION

The differences noted in GKCSAF scores after the sec-
ond simulation provide strong preliminary evidence
that the app, when used as a tool to enhance intra-team
debriefing following an EMS call in which a child is
critically ill or dies, can positively impact both the over-
all communication skills of the team. The simulation
literature is replete with examples of how the active
learning process is enhanced significantly by the con-
duction of a skilled debriefing, and this finding applies
equally well regardless of the subject matter being
addressed.14,16,17,27–30 This literature, however, primar-
ily addresses those debriefings conducted by live facil-
itators, a luxury not available to many pre-hospital
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FIGURE 3. Comparison of gap analysis scores at pre and post-test intervals. This figure depicts gap analysis scores from the pre- and post-test
intervals. Pre-test scores were not significantly different. Post-test scores showed a statistically significant difference (p = 0.013) by Mann-Whitney
U. Effect size was moderate by r-value (0.41).

providers. A tool that can even partially approximate
this effect could thus benefit a large numbers of clini-
cians as well as the patients they serve.

Because of this, we tested our app in the context of
team self-debriefing, instructing them to use it as a tool
by which to process and learn from a recent experi-
ence involving the delivery of difficult information (in
this case our simulation). While the cognitive content
of the app may be useful in isolation, our hope was
to enhance the overall learning effect by taking advan-
tage of both the community context of the team and the
emotional engagement encouraged by the simulated
event. The data gathered during this pilot supports the
use of the app in this way and suggests that cognitive
aids such as this can, at least in part, take the place of
traditional debriefing in the active learning process. If
borne out by larger studies, this has important educa-
tional implications and could enhance the accessibility
of effective communication skills education for prehos-
pital providers.

The gap analysis measurements give an additional
window into the effects of the app. Initial gap mea-
surements suggest an overall pattern of self-over-
appraisal among EMS providers, meaning that they
were, to some extent, unaware of deficits in their
own communication patterns as measured by faculty
observers. While this pattern persisted in the control
group the gap narrowed significantly in the interven-
tion group, suggesting that self-led debriefing using
the app resulted in enhanced self-awareness. Accurate
self-reflection is a crucial part of communication skills
that can have a significant impact on both an educa-
tor’s and a clinician’s ability to effectively guide a dif-
ficult conversation. Encouraging individuals to reflect
on their recent educational experience is an important
role of the debriefing process, and the effects of the app

suggest that at least some of this value can be conveyed
with live faciltation.28,29,31–33

Participants exposed to the app indicated that it
was of high quality, relevant to their work with dying
children and adults, was applicable to the second
simulation and was generalizable to future cases.
An overwhelming majority also indicated that they
would recommend the app to their colleagues. These
data provide additional evidence of its potential
value to practicing pre-hospital providers. A further
observation was the significant enhancement in the
intervention group’s perception of the realism and
fidelity of the simulated environment after app use.
While the survey data is not specific enough to enable
a clear interpretation of this finding, one possibility
is that the intervention groups were better able to
perceive the communication skills addressed by the
app in real time. If so, this would suggest that the app
is capable of encouraging ongoing reflection after use,
another goal of the debriefing process.

This leads us to speculate on the optimal strategy
for knowledge distribution using the app. We suggest,
based on our findings, that the best way to make the
greatest initial difference is simply to disseminate the
tool along with basic instructions regarding its use as a
team-based post-event self-debriefing tool to as many
EMS providers as possible. A second phase might then
involve encouraging local EMS educators to develop
communication skills training programs based on the
app’s contents. By applying the app on a variety of
scales and in a number of different environments it will
have the greatest possibility of meaningful impact.

Key to any study such as this is the assessment
methodology. While the GKCSAF has good validity
data in the pediatric critical care context there are
no published instances of its use among prehospital
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Table 3. Interventional group perceptions of the COPE app

Question

Mean
(Standard
Deviation)

App Quality
• I found the COPE app content to be

displayed in an interesting manner
3.83/5
(0.892)

App Relevance
• I found the COPE app content to be

relevant to my work when a pediatric
death happens in an OOH setting

3.91/5
(0.996)

App Importance
• I found the COPE app content to be

important
4.13/5
(0.741)

App Applicability
• I found the COPE app content to be

applicable for my next pediatric case
3.98/5
(0.989)

• I found the COPE app content to be
applicable for my next adult case

3.77/5 (1.2)

• I was able to apply the information from the
COPE app in the second simulation.

4.02/5
(1.07)

• I believe that my performance on the
second simulation was better than in the
first simulation because of what I learned
from the COPE app.

3.89/5
(1.07)

• Overall 3.92/5
(1.08)

Behavioral Intention to Apply Learning and Use App in Future
• I am likely to apply what I learned from the

COPE app in future OOH pediatric death
cases.

4.02/5
(1.02)

• I want a copy of the COPE app so that I can
review the contents before my next
pediatric case

3.28/5 (1.3)

App Helpfulness for adults
• I believe that the COPE app will also help

me intervene with families whose adult
loved one is dying.

3.73/5
(1.18)

Recommend the App
• Once the COPE app is available widely for

EMS use, I will recommend it to my EMS
colleagues.

3.68/5
(1.07)

This table shows the responses of intervention group subjects regarding useful-
ness and applicability of the app. Sixty-seven percent of participants indicated
a desire for a copy of the app, and 90% indicated that they would recommend
the app to colleagues.

providers, raising the question of the tool’s valid-
ity in that context. When discussing validity it is
helpful to follow an accepted model, a commonly
accepted example of which was proposed by Mes-
sick.34–36 In this framework validity is subdivided into
5 major categories: Content, Response Process, Inter-
nal Consistency, Relationship to Other Variables, and
Consequence. The tool was chosen based on the spe-
cific content’s applicability to our educational context,
effectively addressing the Content category. Response
Process was addressed via the rater training described
above. While the internal consistency (Cronbach’s
Alpha of 0.88–0.89) and the overall inter-rater relia-
bility (intra-class correlation of 0.75) were good, the
domain-specific inter-rater reliability statistics unfor-
tunately showed only moderate correlation (0.40–0.69)

between raters. These data support the use of this tool
to provide an aggregate communication score in the
prehospital provider population but imply that further
work may be needed to adapt the individual domains
to this context. We could not address the other aspects
of the validity argument. Given that our comparative
statistical testing used only aggregate scores, the tool
appears to have sufficient reliability in this population
to support our use in this study.

LIMITATIONS

The chief limitation of this pilot study is our inability to
fully blind our raters. Based on space and staffing con-
siderations, we were forced to designate specific sim-
ulation rooms for intervention and control subjects to
assure that these groups did not inadvertently cross.
While raters were not informed which groups would
be routed to which rooms and did not leave rooms
between assessments, there was no way fully prevent
them from determining which group they had been
assigned to. This concern is somewhat mitigated by the
fact that none of the raters were study investigators and
that their primary specialty is the accurate assessment
of social interactions, but the possibility of bias cannot
be excluded.

A second issue concerns the generally lower domain-
specific reliability statistics for the assessment tool
used. Here we would note both the lack of any other
validated tool that could be used in its place, and the
fact that our analysis depended solely on the aggregate
score (for which adequate reliability data exist). Nev-
ertheless, the tool would benefit from further context-
specific improvement to improve its accuracy among
prehospital providers if it is to be used further in this
population.

A third issue concerns the intervention team sam-
ple size, which was just below the level determined
by our power calculations. The statistically significant
changes noted in the intervention group, however, sug-
gest that the initial calculations may have overesti-
mated the needed number of subject teams. While the
main analysis was thus not affected by this issue, the
lower study power did preclude any subgroup analy-
ses, which would have been helpful in determining any
potential effects attributable to gender, race, or family
status. Given the overall homogeneity of our subjects
and the potential importance of these variables, further
study will be needed to assess their impact.

Fourth, we note that the current study did not pos-
sess a group that received traditional post-simulation
debriefing, nor do we have data regarding their past
debriefing experience. Thus, we cannot meaningfully
speculate on whether the results of the app are com-
parable to that of a typical facilitated communication
skills programs. Indeed, we strongly suspect that these
live programs possess distinct advantages over the
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app-based technique. What we can say, however, is
that the use of this tool, in the given context, appears
significantly better than the typical actions most EMS
providers take to relieve stress or discuss their experi-
ences after a difficult case. We also did not gather data
regarding the various debriefing and stress relief prac-
tices used by the control group, a potentially fruitful
area of further study.

Finally, both the app and the assessment simulations
focused primarily on family communications occur-
ring at the scene and did not include debriefing regard-
ing the stress of ongoing care. Here we would again
note that the app does include substantial material
addressing provider coping, but this component was
not examined in our pilot study and hence is not
explored here. We are presently planning for a wider
dissemination of the product during which we intend
to gather focused data on this aspect of the app.

CONCLUSION

This study provides strong preliminary evidence that a
process of self-debriefing facilitated by a smart phone
application can have a significant impact on the com-
munication skills of prehospital providers. Given the
logistical and feasibility issues surrounding the provi-
sion of traditional facilitated simulation based instruc-
tion in communication skills, the app thus represents
a viable alternative that has the potential to improve
communication skills as they pertain to the presen-
tation of difficult news. The app was also seen posi-
tively by front-line EMS providers. Based on this data
we intend to begin dissemination of the app to the
national EMS community. Further study will be needed
to assess the impact of this process on the communica-
tion families receive in the live setting and the impact of
the app on prehospital providers’ ability to cope with
emotionally traumatic events.
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