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Abstract
Introduction:Dispatchers should be trained to interrogate bystanders with strict protocols
to elicit information focused on recognizing cardiac arrest and should provide telephone
cardiopulmonary resuscitation (CPR) instructions in all cases of suspected cardiac arrest.
While an objective assessment of training outcomes is needed, there is no performance
assessment scale for simulated dispatcher-assisted CPR.
StudyObjective:The aim of the study was to create a valid and reliable performance assess-
ment scale for simulated dispatcher-assisted CPR.
Methods: In this prospective, randomized, controlled, multi-centric simulation-based trial
(registration number TCTR20210130002), the scale was developed according to the
European Resuscitation Council (ERC) and American Heart Association (AHA)
Guidelines 2015 and revised by experts. The performance of 48 dispatchers’ telephone-
CPR and of 48 bystanders carrying out CPR on a manikin was assessed by two independent
evaluators using the scale and using a SkillReporter (PC) software to provide CPR objective
performance. Continuous variables were described as mean (SD) and categorical variables as
numbers and percentage (%). Comparative analysis between two groups used a Student
t-test or a non-parametric test of Mann-Whitney. The internal structure of the scale was
evaluated, including internal consistency using α Cronbach coefficient, and reproducibility
using intraclass correlation coefficient (ICC) and linear correlation coefficient (R2) calculation.
Results:The scale included three different parts: two sections for dispatchers’ (32 items) and
bystanders’ CPR performance (15 items) assessment, and a third part recording times.
There was excellent internal consistency (αCronbach coefficient= 0.77) and reproducibility
(ICC = 0.93; R²= 0.86). For dispatchers’ performance assessment, α Cronbach coefficient
= 0.76; ICC = 0.91; R2= 0.84. For bystanders’ performance assessment, α Cronbach coef-
ficient = 0.75; ICC = 0.93; R2= 0.87. Reproducibility was excellent for nine items, good for
19 items, and moderate for 19 items. No item had poor reproducibility. There was no sig-
nificant difference between dispatch doctors’ and medical dispatch assistants’ performances
(33.0 [SD= 4.7] versus 32.3 [SD= 3.2] out of 52, respectively; P = .70) or between trained
and untrained bystanders to follow the instructions (14.3 [SD= 2.0] versus 13.9 [SD= 1.8],
respectively; P = .64). Objective performance (%) was significantly higher for trained
bystanders than for untrained bystanders (67.4 [SD= 14.5] versus 50.6 [SD = 19.3],
respectively; P = .03).
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Conclusion:The scale was valid and reliable to assess performance
for simulated dispatcher-assisted CPR. To the authors’ knowledge,
no other valid performance tool currently exists. It could be used in
simulated telephone-CPR training programs to improve
performance.

Ghazali DA, Delaire C, Blottiaux E, Lardeur JY, Jost D,
Violeau M, Breque C, Oriot D. Development of a
performance assessment scale for simulated dispatcher-assisted
cardiopulmonary resuscitation (telephone-CPR): a multi-center
randomized simulation-based clinical trial. Prehosp Disaster
Med. 2021;36(5):561–569.

Introduction
Out-of-hospital cardiac arrest (OHCA) requires initiation of
cardiopulmonary resuscitation (CPR) and use of automated exter-
nal defibrillator (AED) before arrival of Emergency Medical
Services. Quality of CPR and AED use impacts the probability
of survival after OHCA.1,2 The European Resuscitation Council
(ERC; Niel, Belgium) and American Heart Association (AHA;
Dallas, Texas USA) Guidelines 2015 highlight the critical impor-
tance of the interactions between the emergencymedical dispatcher
and the bystander.3,4 The latter performs CPR following the Basic
Life Support (BLS) sequence.5 The guidelines say that dispatchers
should be trained to interrogate bystanders with strict protocols to
elicit information focused on early recognition of cardiac arrest and
should provide telephone-CPR instructions in all cases of sus-
pected OHCA.

The use of such protocols can effectively improve OHCA rec-
ognition by dispatcher6,7 and provision of telephone-CPR.8,9 A
recent study highlighted the positive effects of the implementation
of the assisted telephone-guided CPR program on CPR out-
comes.10 Dispatcher telephone-CPR instructions have been shown
to improve bystander CPR rate,11 reduce the time to start
CPR,7,12,13 increase the number of chest compressions delivered,14

and improve patient outcomes following OHCA in all patient
groups.7,11

While an objective assessment of training outcomes is needed,
to the best of the authors’ knowledge, there is no performance
assessment scale for simulated dispatcher-assisted CPR. Study
objective was to create a valid and reliable performance assessment
scale for simulated dispatcher-assisted CPR.

Methods
Study Design
This was a prospective, randomized, controlled, multi-centric trial
conducted in the simulation center of the University of Paris, the
University of Poitiers, and the hospital of Niort (France) from
September 16, 2019 through February 14, 2020. The study proto-
col was approved by the local committee on ethics, research, and
informatics (IRB number SL-DG-2020-3.2). The study protocol
was registered in Thai Clinical Thai Registry under the number
TCTR20210130002. All participants signed written informed
consent to the research. All results were kept anonymous.

Creation of the Instrument
The framework introduced by Downing describing the various
steps of a validation process for performance assessment was used.15

Content—The different items of the scale were chosen according
to the ERC and AHA Guidelines 20153,4 and the literature.6,16,17

Using a Delphi method, the initial scale was sent to five experts in
adult and pediatric emergency medicine. The scale was reviewed
and revised, taking into account the comments made by these
experts, wherein items were added, removed, or modified until a
consensus of at least 65% agreement was reached.18 To analyze
the experts’ answers, a seven-point Likert scale19 was used for each
item: (1) Strongly disagree; (2) Disagree; (3) Slightly disagree; (4)
Neither agree nor disagree; (5) Slightly agree; (6) Agree; and (7)
Strongly agree. The experts could alsomake comments and sugges-
tions. For each item, if 65% of the experts rated one or two, the item
was removed; if 65% of the experts rated three or four, the item was
modified according to the comments from the experts; and if 65%
of the experts rated original or modified items the score of six or
seven, the items were maintained.

Response Process—The aim of this step was to run a pilot test to
control some sources of errors, inaccuracies, and redundancies in
the scale. The scale was tested by applying it for the assessment
of 10 telephone-CPR simulations prior to the trial’s beginning.
Five emergency physicians and five assistants from the academic
hospital of Poitiers were asked to carry out phone assistance for
10 medical students from the University of Poitiers who had vol-
unteered to carry out simulated-CPR during a low-fidelity simu-
lation-based training (SBT). Six evaluators experienced in
delivering CPR SBT were trained to use the scale during a 30-
minute course to explain the study aim and to comment on the
scale. Simulations were video-recorded and then assessed by these
evaluators. The scale was revised anew, taking into account the
comments made by the observers.

Population—The six trained and experimented evaluators were
enrolled in the present trial to assess the simulations using the tele-
phone CPR scale. In addition, four novice and unskilled evaluators
from the CPR phone assistance process received the same training
to use the scale. All the participants were assessed by two experi-
enced independent evaluators and one unskilled evaluator, who
each watched the video recordings independently of one another.
Evaluators were blinded from the group allocation of bystanders
and their experience or not in delivering chest compressions, rescue
breaths, and defibrillating. They were also blinded from the pro-
fessional status of dispatchers (ie, physicians or assistants).
Finally, they were blinded from the objective CPR-performance
scores of bystanders.

Eighty students from the Medicine and Pharmacy Faculties of
Poitiers were invited to participate in the study as bystanders.
Among them, a group of 60 students received one month prior
a one-day basic CPR training, while 20 students had not yet
received the course. Among the 60 trained students, 42 consented
to participate to the study and were recruited in the experimental
group (trained bystanders). The students who constituted the
experimental group were randomized to carry out one of the two
scenarios (Scenario 1 and Scenario 2) used in the present SBT.
Among the 20 untrained CPR students, 15 accepted to participate
and were enrolled in the control group (untrained bystanders).
Participants who agreed to participate and to sign the consent form
were included. Non-inclusion criteria were the existence of physical
constraints preventing participants from performing CPR or ven-
tilation and the non-consent to video recording. Exclusion criteria
were missed session and non-operable video recording. All in all,
48 students were enrolled after application of criteria, including 35
students in the experimental group and 13 students in the control
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group. It was decided to compare the same number of participants
in the experimental and control groups. Consequently, in the
experimental group, 22 students were randomized to carry out
Scenario 1 (Group E1). The 13 other students of the experimental
group (Group E2) and 13 students of the control group (Group C)
carried out Scenario 2. Dispatchers from the Grande Aquitaine
region and Paris (France) with at least two years’ experience in dis-
patch were also recruited to be randomly paired into the three
groups with bystanders to perform the SBT. Non-inclusion criteria
were to have received previous assisted telephone-CPR training
and non-consent to video recording. Exclusion criteria were missed
session and non-operable video recording. Dispatchers were
recruited until having the same number as bystanders.
Dispatchers included 21 emergency physicians and 27 medical dis-
patch assistants. Flow chart is given in Figure 1.

Intervention—Bystanders and dispatchers carried out in pairs a
25-30-minute SBT, including fiveminutes of briefing, 10-15minutes
of simulation, and a 10-minute “plus/delta.”20 The SBT used a
Resusci Anne QCPR Manikin (Laerdal; Stavanger, Norway). The
manikin was connected with SkillReporter (PC) software (Laerdal;
Stavanger, Norway) to provide CPR metrics. Briefing and debriefing
were carried out by trained supervisors from the simulation centers of
the Faculties of Medicine of Poitiers and Paris. Scenario 1 aimed to
assess all the items of the scale (ie, dispatchers’ performance and
bystanders’ performance, including chest compressions combined
with effective rescue breaths and AED use). This scenario carried
out by Group E1 included a combination of chest compression
and ventilation for trained bystanders as recommended by the
ERC Guidelines. It consisted of an unconscious adult lying still on
the floor on one side with no signs of breathing. The victim was a
55-year-old teacher who experienced chest pain before collapsing to
the ground. In the hallway where the classroom was located, a defib-
rillator was present. Trainees were informed of the presence of the
defibrillator. The participant was accompanied by a facilitator from
the simulation center of the Faculty ofMedicine of Poitiers. No other
bystander was present during the session. A cellular phone was pro-
videdwith a possibility to call for rescuers.Dispatchers were in another
room, without any view on bystanders’ CPR, with another cellular
phone to ask questions to bystanders and provide CPR instructions.
Participant and facilitator had to follow dispatcher’s instructions to
assess and treat the unresponsive victim according to the BLS
sequence. The facilitator could retrieve AED from the hallway at
the request of the bystander or the dispatcher. The bystander’s objec-
tive CPR-performance scores were downloaded from the Laerdal
Recording Resusci Anne SkillReporter Manikin into a computerized
database. These data extracted from the recording manikin had been
reported in previous research as being reliable.21,22 Scenario 2 aimed to
provide a common objective to trained and untrained bystanders
(Group E2 and Group C, respectively). Since the ERC Guidelines
recommended continued compressions at a rate of 100-120/minute
without rescue breaths delivered by untrained bystanders, in
Scenario 2, the patient presented a facial trauma with no possibility
for a trained bystander to give rescue breaths.Consequently, the objec-
tives of this scenario were to rate dispatchers’ performance and trained
and untrained bystanders’ performance including chest compressions
and AED use.

The simulation ended at the arrival of rescuers planned 10 to 15
minutes after starting CPR. All the bystanders’ and dispatchers’
simulations were video recorded.

Internal Structure—The internal structure of the scale was ana-
lyzed based on the evaluations of performances during Scenario
1 which required carrying out all the items on a homogeneous pop-
ulation of 44 trained bystanders and dispatchers.

Relationship to Other Variables—Without any other performance
assessment scale found in the literature, the performances in dis-
patch between dispatch doctors and medical dispatch assistants
were compared, as well as the performances in CPR between
bystanders with or without CPR training using Scenario 2. A cor-
relation between dispatchers’ performance and bystanders’ objec-
tive performance was searched.

Statistical Analysis
Analysis was performed with StatView version 4.5 (SAS Institute
Inc.; Cary, North Carolina USA). Statistical analysis was carried
out after the second series of simulations (internal structure).
Kolmogorov-Smirnov test was used to check normal distribution
for assessed measures. Continuous variables were described as
mean (SD) and categorical variables as numbers and percentage
(%). Comparative analysis between two groups used a Student t-
test or a non-parametric test of Mann-Whitney. Comparative
analysis between the different groups used Kruskal-Wallis non-
parametric test. Internal consistency was analyzed by calculating
α Cronbach coefficient. The minimal standards recommended
for αCronbach value are >0.5 and could be considered as excellent
when >0.75.23 Interobserver reproducibility was analyzed by intra-
class correlation coefficient (ICC) for the whole scale and each var-
iable, comparison of means, and linear logistic regression. Values of
ICC less than 0.5, between 0.5 and 0.75, between 0.75 and 0.9, and
greater than 0.90 were indicative of poor, moderate, good, and
excellent reliability, respectively.24 Because several observers were
included in the assessment, F-test was used to compare variance
of scores obtained by the two observers. The correlation between
scores in the various groups was analyzed with the Spearman cor-
relation test. A P value <.05 was considered significant.

Results
Population
Ninety-six participants were enrolled, including 48 students and 48
dispatchers. There were 38 (39.6%) males and 58 (60.4%) females.
Dispatchers’ level of experience (in years) was 6.6 (SD= 4.0) with
no difference in dispatch doctors’ and dispatch medical assistants’
years of experience: 6.2 (SD= 3.5) versus 9.0 (SD = 5.5); P = .13.
There was no difference in dispatchers’ level of experience between
GroupE2 andGroupC (ie, included groups to carry out Scenario 2
to compare performance scores): 8.8 (SD= 6.4) versus 6.4
(SD = 3.1); P = .21. The 48 students were 22.8 (SD= 1.3) years
old without any difference between the three groups E1, E2, andC:
23.1 (SD = 1.5); 22.4 (SD = 1.2); and 22.5 (SD= 1.2), respec-
tively (H= 3.0; P = .21).

Validation of the Content
The first scale included three different parts: a first part for dis-
patchers’ assessment with 32 items, a second part for assessment
of bystanders’ CPR performance with 15 items, and a third part
with time to recognize the cardiac arrest and time to initiate
bystander CPR. The final scale (Appendix 1; available online only)
also included three parts assessing dispatchers’ and bystanders’ per-
formances, with a maximum score of 70, and times. The dispatch-
er’s performance included 38 items with a maximum score of 52
and the second part included nine items with a maximum score
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of 18. An optional and complementary objective CPR-perfor-
mance assessment including 10 items and carried out with a
SkillReporter device was added to the scale. The global objective
performance score is given in percent. Finally, different times were

recorded: T0 = Beginning of phone call; T1 = Time to recognize
cardiac arrest by dispatcher; T2 = Time to dispatch rescuers; T3 =
Time to start CPR by bystander; and T4 = Time to start
using AED.

Ghazali © 2021 Prehospital and Disaster Medicine

Figure 1. Study Design and Flowchart.
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Internal Structure
Tested on the whole population, there was excellent internal con-
sistency with α Cronbach coefficient of 0.77 and reproducibility
with ICC of 0.93 and linear correlation coefficient R² of 0.86
(Figure 2). For dispatchers’ performance assessment, α
Cronbach coefficient was 0.76. The ICC was 0.91 and the linear
correlation coefficient R2 was 0.84 (Figure 3), indicating excellent
reproducibility. There was no statistically significant difference
between the evaluators’ assessments of means (P = .74) and SDs
(P = .96). For bystanders’ performance assessment, α Cronbach
coefficient was 0.75. Assessment of CPR performance showed that
reproducibility was good for the unskilled evaluators (ICC = 0.68;
R2= 0.42) and excellent for the trained evaluators with ICC of
0.93 and linear correlation coefficient R2 of 0.87 (Figure 4).
There was no statistically significant difference between the eval-
uators’ assessments of means (P = .94) and SDs (P = .88).

The reproducibility for each item is reported in Table 1.
Reproducibility was excellent for nine items, good for 19 items,
and moderate for 19 items. No item had poor reproducibility.
Considering the items for which both evaluators gave the score
of zero, the scale highlighted items with a very low completion rate
(Table 1). Among dispatchers, in 22 cases, items were completed in
more than 50% of the simulations. Seven items were completed in
less than one-half of simulations and nine were completed by dis-
patchers in less than one-quarter of simulations. The items that
were least completed were mainly the questions to be asked to
the bystanders. It bears mentioning that the requested release
sequence during CPR was not indicated to bystanders in 81.8%
of simulations. For bystanders, one item (correct electrode pad
positioning) was incorrectly done in more than one-quarter of
simulations.

Comparison of Performance Scores
The dispatchers’ average score was 32.8 (SD = 4.4) out of 52.
There was no significant difference between doctors and medical
assistants (33.0 [SD= 4.7] versus 32.3 [SD= 3.2], respectively;
P = .70). The average recognition time (seconds) of cardiac arrest
(ie, T1-T0) was 48.4 (SD = 16.70). There was no significant dif-
ference between doctors and medical assistants (47.7 [SD= 16.34]
versus 49.4 [SD= 18.16], respectively; P= .83). Time (seconds) to
begin the CPR (ie, T3-T0) was 105.0 (SD = 50.2). This time was
significantly lower among trained bystanders than among
untrained bystanders (79.3 [SD= 49.9] versus 131.1
[SD = 36.4]; U test= 15.0; P = .003). Bystanders’ average score
to follow the instructions was 14.1 (SD = 2.0) out of 18 without
any significant difference between trained and untrained bystand-
ers (14.3 [SD= 2.0] versus 13.9 [SD= 1.8], respectively; P = .64).
There was no correlation between dispatchers’ and bystanders’ per-
formances (Rho= 0.17; P = .43).

Data details collected from recording manikin and statistical
comparisons are reported in Table 2. Overall performance (%)
was 60.0 (SD = 18.8); it was significantly higher for trained
bystanders than for untrained bystanders (67.4 [SD = 14.5] ver-
sus 50.6 [SD = 19.3], respectively; P= .03). The total number of
compressions was significantly higher for trained bystanders
than for untrained bystanders (339.4 [SD = 122.74] versus
238.4 [SD = 115.0], respectively; P = .01). The average com-
pression rate (per minute) was 93.6 (SD = 26.1) with a signifi-
cant difference between trained bystanders and untrained
bystanders (104.1 [SD = 19.6] versus 81.0 [SD = 27.4]; P =
.04). There was no significant difference for the other data:

compressions with correct hand position (%), average compres-
sion depth (mm), and compressions with full release (%). Even
though there was no difference between the two groups for com-
pression depth with less than 50mm, percentage of compres-
sions done with the right depth was significantly higher for
trained bystanders than for untrained bystanders (44.7
[SD = 32.3] versus 32.6 [SD = 36.3]; P = .04).

Ghazali © 2021 Prehospital and Disaster Medicine

Figure 2. Linear Regression for Dispatchers’ and Bystanders’
Performance Scores (out of 70) Assessment.
Note: E1 = Evaluator 1; E2 = Evaluator 2.

Ghazali © 2021 Prehospital and Disaster Medicine

Figure 3. Linear Regression for Dispatchers’ Performance
Scores (out of 52) Assessment.
Note: E1 = Evaluator 1; E2 = Evaluator 2.

Ghazali © 2021 Prehospital and Disaster Medicine

Figure 4. Linear Regression for Bystanders’ Performance
Scores Assessment (out of 18) by Trained Evaluators.
Note: E1 = Evaluator 1; E2 = Evaluator 2.
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Intraclass Correlation
Coefficient

Percentage of Items Not Done by Dispatchers/Not
Carried Out by Bystandersa

Dispatcher’s Assessment (n= 22)

Age 1 63.6

Location 0.83 45.5

Accessibility 0.66 90.9

Ability to Recall 0.73 50.0

Asking for Consciousness Assessment 0.85 13.6

Asking for Breathing Assessment 0.66 9.1

Dispatch of Rescuers 0.75 22.7

Diagnosis 0.81 45.5

Start CPR 0.65 4.5

Ask the Bystander if He/She is Trained 0.75 27.3

Ask the Bystander if He/She Can Do It 0.52 27.3

Looking for Other Bystanders to Help 0.75 27.3

Bring AED if Multiple Bystanders 0.63 9.9

Reinsurance 0.54 27.3

Say That «The Rescuers Have Been Sent» 0.75 13.6

Put the Loudspeaker On 1 73.3

Positioning the Victim 0.95 9.9

Bare the Chest 1 59.1

Kneel by the Side of the Victim 0.75 40.9

Positioning of the Hands 0.81 13.6

Straight Arms 0.78 22.7

Depth 0.75 13.6

Release Sequence 1 81.8

Rate 0.52 4.5

Choice of Protocol 1 0

Follow AED Instructions 0.95 0

Minimizing Pauses in Chest Compressions 0.75 13.6

Start with Compressions or Rescue Breaths 0.66 4.5

Open the Airway 0.74 9.1

Pinch the Nose Closed 0.91 40.9

Lips Around the Mouth 0.59 13.6

Ventilation while Watching for the Chest to Rise 0.65 9.1

Second Ventilation 1 4.5

Start the Compressions Again 0.78 9.1

Ensure the Continuity of the Resuscitation 0.75 4.5

Repeat Encouragement 0.53 13.6

Cardiac Arrest in Front of Bystanders? 0.81 36.4

Accident/Medical History? 0.85 73.3

Assessment of CPR Performance by Trained Evaluators (n= 22)

Assessment of Consciousness 0.71 9.1

Assessment of Breathing 0.72 0

Victim Onto His/Her Back on a Hard Surface 0.72 0

Straight Arms 0.61 4.5

Open the Airway 0.59 9.1

Compression to Breath Ratio as Asked 0.71 0

Correct Electrode Pads Positioning 0.75 31.8

Correct Use of the AED 0.78 0

Bystander and First Responder Security 0.81 4.5

Ghazali © 2021 Prehospital and Disaster Medicine

Table 1. Metrics of the Scale
Abbreviations: AED, automatic external defibrillator; CPR, cardiopulmonary resuscitation.

a Items’ score of zero for the two evaluators.
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Discussion
A valid, reliable tool for evaluation of performance for simulated
dispatcher-assisted CPR, using the framework introduced by
Downing, was created. The ERC and AHA Guidelines 2015
highlight dispatcher-assisted CPR and affirm that dispatchers
should be trained to interrogate bystanders with strict protocols
to elicit information focused on early recognition of cardiac
arrest.3,4 Moreover, dispatchers should provide telephone-CPR
instructions in all cases of suspected cardiac arrest.3,4 While an
objective assessment of training outcomes is needed, currently,
there is no other performance assessment scale for simulated dis-
patcher-assisted CPR. A recent study analyzed the clinical effects
of the implementation of the telephone-CPR program on the out-
comes of OHCA. The authors found that after implementation of
the telephone-CPR program, the number of successful CPR cases
and survival rate increased, and brain complications and CPR-
related complications decreased. However, there were some limi-
tations since the study lacked objective data such as ambulance
arrival time and the experience of dispatchers as well as bystand-
ers.10 The present scale offers an objective assessment of tele-
phone-CPR.

The scale has excellent validity. The “dispatcher’s assessment”
part had excellent internal consistency and reproducibility. No
research currently exists in the literature to be compared with these
results. The “assessment of CPR performance” part had excellent
reproducibility with trained evaluators who watched video record-
ings. Indeed, it has been proved that video recording may be
capable of improving inter-observer reliability.21,25,26 Valid CPR
performance assessment tools were created to assess CPR perfor-
mance after CPR training.21,25,26 But as the previous scales con-
sisted of tasks to do in a prescribed sequence according to CPR
training course and not in relationship with telephone-CPR, they
could not be used.

All in all, reproducibility was excellent for 19.2% of items, good
for 40.4% of items, and moderate for 40.4% of items. For some
items with moderate reproducibility, this could be explained by

confusion of interpretation of items by the evaluators, such as:
“He/she is in cardiac arrest” and “You must start cardiopulmonary
resuscitation;” “Trained bystander?” and “Can you do it?;”
“Reinsurance” and “The rescuers have been sent;” and “Ensure
the continuity of the resuscitation” and “Repeat encouragement.”
For items of accessibility and ability to recall, since the score can
be only zero or one, some evaluators could consider that all details
were required to validate the item, whereas other evaluators could
consider the item as validated if it was indicated by the dispatcher
during the simulation. These results suggest that evaluators should
be trained to use the scale and to assess trainees prior to their being
enrolled in an educational program. Moreover, the present results
highlighted that the objectives of the simulation, as well as level of
detail, should be clarified before starting the simulation. For items
on bystanders’ performance, there could be some confusion because
many trained bystanders had already carried out these actions
before calling for help. For other items, it might be difficult to
assess actions on the manikin (opening the airways, positioning
of the arms). In other trials,21,25,26 observers were recruited from
a wide range of professional backgrounds (from people without
any experience in CPR, like research assistants, to CPR instruc-
tors), but the observers received training of at least 30 minutes
to use their scoring system, with written instructions explaining
how to note the different items, and they could watch and evaluate
videotapes and discuss inter-observer differences. They all found
good to perfect agreement between observers for their scale and
each item except “opening the airway” in the trial directed by
Lester, et al22 and “visual placement of the hands” for Donnelly,
et al.26 Further development of the present scale is therefore
required to improve the reproducibility of these items. The present
scale was only introduced to the observers, and it would be advis-
able for the next trials to add written instructions and previous
training to all the observers reviewing and assessing videotapes
to practice scoring, thereby increasing the reproducibility of the
scale. Differences of reproducibility when the scale was used by
trained (excellent reproducibility) or untrained evaluators (good

Total Trained
Bystanders

Untrained
Bystanders

U Test P Value

Overall Performance (%) 60.0

(SD= 18.8)

67.4

(SD= 14.5)

50.6

(SD= 19.3)

28.5 .03

Compressions with Correct Hand Position (%) 77.6

(SD= 38.1)

82.2

(SD= 36.5)

73.0

(SD= 40.8)

54.5 .69

Average Compression Depth (mm) 41.5

(SD= 10.6)

44.2

(SD= 8.9)

38.8

(SD= 11.8)

35.5 .10

Compressions Done with the Right Depth (%) 30.7

(SD= 34.1)

44.7

(SD= 32.3)

32.6

(SD= 36.3)

30.0 .04

Average Compression Rate (/min) 93.6

(SD= 26.1)

104.1

(SD= 19.6)

81.0

(SD= 27.4)

30.5 .04

Compressions Done with the Right Rate (%) 68.1

(SD= 12.8)

74.6

(SD= 7.5)

61.6

(SD= 14.0)

29.0 .03

Total Number of Compressions Delivered 297.9

(SD= 122.5)

357.5

(SD= 106.2)

238.4

(SD= 111.5)

25.0 .01

Compressions with Full Release (%) 63.5

(SD= 37.39)

68.2

(SD= 34.64)

58.9

(SD= 43.63)

57.0 .81
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reproducibility) reinforce this hypothesis. Since internal consis-
tency was excellent and no item had poor reproducibility, the
present scale is a valid and reliable phone-assisted CPR assessment
tool in simulation. Given a reliable scoring system, comparison of
skills between different groups of people, different training courses,
or successive dispatcher-assisted CPR attempts become possible. It
can also provide feedback, which is considered important in the
transfer of knowledge and skills.22,27 All the participants highly
appreciated reviewing the different items, especially those that were
often not taken up by dispatchers or bystanders. As suggested in
Table 1, assessment using the present scale highlighted some of
technical or non-technical items that SBT should focus on the lat-
ter; this is not sufficiently done in the whole population (score of
zero for the two evaluators in more than one-quarter of the train-
ees). Moreover, individual debriefing should focus on items that
were not done (ie, score of zero for the two evaluators). The scale
was also easily applied in practice and was understood by the inde-
pendent evaluators. There was no statistically significant difference
between the performance and the average recognition time of car-
diac arrest between the doctors and the medical dispatch assistants,
as was also found in a previous trial.28 For the bystanders’ items, the
highest ICCs were found for items related to AED use, meaning
that they were easier to evaluate. In their scale, Whitfield, et al
found excellent agreement for all the items about the use of AED.21

The present study highlighted the need to assess objective
parameters of CPR performance, since some items are not easy
to be assessed by evaluators. Moreover, using the present scale,
it was found that trained and untrained bystanders were able to
follow the instructions. Regarding the objective CPR perfor-
mance scores, trained bystanders had significantly better scores
for most of the items. However, there was no significant differ-
ence between some of the items, on which CPR courses should
focus. As presented in Table 2, compressions with correct hand
position, compression depth, and compressions with full release
are crucial items to be improved. By watching the videotapes, the
untrained bystanders started CPR after all the instructions had
been given by the dispatcher and often stopped CPR while
new instructions were provided or when they stopped to do the
metronome. This result is comparable to Guysen’s trial.14 Even
if the total average compression rate was close to the recom-
mended rate of 100-120/minute for untrained bystanders, the
percentage of compressions done with the right rate was low
for both untrained and trained bystanders. However, according
to the observers, 75% of the dispatchers did the metronome at
the right rate, which was proved to better the compression rate.16

This item had average reproducibility and the evaluators had no
stopwatch to check the rate provided by the dispatchers, a lack
which could explain this discrepancy.

The average compression depth was lower than the recom-
mended depth of five to six centimeters, whereas 77.6% of the dis-
patchers indicated it in the right way and at the beginning of the
CPR.Many other trials found the same results; the bystanders were
either people without any medical qualifications14,16 or health

professionals.29 In contrast, more than one-half of the compres-
sions were done with full release, while 81.8% of the dispatchers
did not request release after the compressions and did not specify
full release. There was no correlation between dispatchers’ and
bystanders’ performance, meaning that dispatchers and bystander
should be trained. Dispatchers should be trained since all bystand-
ers seemed to be able to follow instructions, and bystanders should
be trained since instructions are not sufficient to carry out high-
quality CPR.

This scale is valid and reliable to evaluate performance for simu-
lated dispatcher-assisted CPR as well as bystanders in training pro-
gram; the two parts of the scale had excellent validity and reliability.

Limitations
This study is not without limitations. The scale was evaluated in
simulations where the influence of stress could be different from
real situations. It could explain why the times to recognize cardiac
arrest and to initiate CPRwere shorter than in other trials assessing
the use of protocols on real OHCA.6,13

The study population was small since the protocol aimed to
enroll in an initial scenario a population of trained bystanders to
assess all the items of the scale. In a second scenario, the study pro-
tocol aimed to compare untrained and trained bystanders to look
for a difference in performance scores. It was not possible to use
only the second scenario, since ERC and AHA Guidelines 2015
emphasized that bystanders who were untrained or unwilling to
give rescue breaths should not do so. Moreover, the protocol aimed
to assess dispatchers’ and bystanders’ performance, since there are
currently few studies on which to base such choice more scientifi-
cally, all the more they assess bystanders’ performance only.21,25,26

Finally, the present scale could be used to assess pediatric CPR
by changing ratio of compressions and breaths, depth of chest com-
pression, five rescue breaths first, and hand position. However, it
was not validated on a pediatric scenario.

Conclusion
The scale was valid and reliable as ameans of assessing performance
for simulated dispatcher-assisted telephone-CPR according to the
framework introduced by Downing. It is the first scale which assess
simulated dispatcher-assisted CPR and CPR performance on a
manikin. The use of protocols and dispatchers’ training for dis-
patcher-assisted CPR are some of the key messages from the
ERC and AHA Guidelines 2015. This scale could allow objective
measurement of training outcomes and comparison of them across
studies.
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