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ABSTRACT

Objectives ‘Quality Cardiopulmonary Resuscitation
(QCPR) Classroom’ was recently introduced to provide
higher-quality Cardiopulmonary Resuscitation (CPR)
training. This study aimed to examine whether novel QCPR
Classroom training can lead to higher chest-compression
quality than standard CPR training.

Design A cluster randomised controlled trial was
conducted to compare standard CPR training (control) and
QCPR Classroom (intervention).

Setting Layperson CPR training in Japan.

Participants Six hundred forty-two people aged over 15
years were recruited from among CPR trainees.
Interventions CPR performance data were registered
without feedback on instrumented Little Anne prototypes
for 1 min pretraining and post-training. A large classroom
was used in which QCPR Classroom participants could
see their CPR performance on a big screen at the front;
the control group only received instructor’s subjective
feedback.

Primary and secondary outcome measures The
primary outcomes were compression depth (mm), rate
(compressions per minute (cpm)), percentage of adequate
depth (%) and recoil (%). Survey scores were a secondary
outcome. The survey included participants’ confidence
regarding CPR parameters and ease of understanding
instructor feedback.

Results In total, 259 and 238 people in the control and
QCPR Classroom groups, respectively, were eligible for
analysis. After training, the mean compression depth

and rate were 56.1+9.8 mm and 119.2+7.3cpm in the
control group and 59.5+7.9mm and 116.8+5.5cpm in
the QCPR Classroom group. The QCPR Classroom group
showed significantly more adequate depth than the control
group (p=0.001). There were 39.0% (95% Cl 33.8 to 44.2;
p<0.0001) and 20.0% improvements (95% Cl 15.4 to 24.7;
P<0.0001) in the QCPR Classroom and control groups,
respectively. The difference in adequate recoil between
pretraining and post-training was 2.7% (95% Cl —1.7 to

Strengths and limitations of this study

» One of the advantages of Cardiopulmonary
Resuscitation (CPR) training using the Quality
Cardiopulmonary Resuscitation (QCPR) Classroom
concept is good educational achievement with few-
er instructors.

» Arranging objective real-time feedback on a big
screen in front of everyone, visible to both instructor
and students, significantly improved CPR quality.

» The QCPR Classroom group had 13.6% better ade-
quate depth and 20.5% better adequate recoil than
the control group.

» No retention measurement was taken, and the mea-
surements were of all students together.

» This was manikin-based training, so it was not the
same as in real life since the chest was not as hard
as the human body.

7.1; pre 64.2+36.5% vs post 66.9%+34.6%; p=0.23) and
22.6% in the control and QCPR Classroom groups (95% Cl
17.8 10 27.3; pre 64.8+37.5% vs post 87.4%+22.9%;
p<0.0001), respectively.

Conclusions QCPR Classroom helped students

achieve high-quality CPR training, especially for proper
compression depth and full recoil. For good educational
achievement, a novel QCPR Classroom with a metronome
sound is recommended.

INTRODUCTION

The burden of cardiovascular diseases and
the increasing number of out-of-hospital
cardiac arrest (OHCA) cases remain a global
concern.' Performing bystander Cardiopul-
monary Resuscitation (CPR) is one factor that
can increase the survival rate of OHCA.*”
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The survival rate may be directly linked to the number of
bystanders trained in CPR.* As a complement to the 2015
American Heart Association (AHA) and Japan Resusci-
tation Council Guideline, the Global Resuscitation Alli-
ance (GRA) was recently established to improve OHCA
survival, and high-performance CPR was highlighted: a
push depth of 5—6 cm, rate of 100-120 compressions per
minute (cpm), full recoil and minimising interruptions
for chest compressions (less than 105).5' In the GRA
consensus, mandatory School and Community CPR was
listed as one of the 10 steps to increase OHCA survival.®

Healthcare professionals were found to perform incom-
plete compression recoil in 46% of all cases and in 23.4%
of cases involving paediatric patients." '* Incomplete
recoil leads to less blood flow to the brain,8 which causes
coronary and cerebral perfusion pressure to deterio-
rate.”” Full recoil is one of the most important concepts
for ensuring high-quality CPR."" '"* '® Teaching individ-
uals to compress the chest 5cm deep and allow for full
chest recoil is difficult during training without a feedback
device.

We are currently facing a period of transition to CPR
training with a feedback device as various feedback devices
have been introduced, and research has supported their
effectiveness.'®*® However, they are unavailable for CPR
training targeting a large population. Laerdal Medical
(Stavanger, Norway) launched the ‘Quality Cardiopulmo-
nary Resuscitation (QCPR) Classroom’ concept, which
provides real-time visual feedback for a greater number of
participants at once. The effectiveness of the QCPR Class-
room device was recently demonstrated by Kong et al.*
This study aims to examine the effectiveness of CPR skills
delivered with QCPR Classroom feedback compared
with standard CPR training. The hypothesis was that
QCPR Classroom would generate higher achievement
in CPR skill regardless of instructors’ teaching skill. We
aimed to determine whether QCPR Classroom could be
the best practical model for CPR training.

METHODS

Patient and public involvement

Patients and/or the public were not involved in this study.
The study population was focused on CPR trainees.

Study population and design

Prior to CPR training and study enrolment, oral informed
consent was obtained from all participants. The study was
approved by the Institutional Review Board at Kokushikan
University. Sample size calculation was based on adequate
depth from our pilot trial in which we examined the effect
of the QCPR Classroom. We calculated a sample size of
232 with 90% power to detect a percentage of adequate
compression depth between two groups (0=0.05). To
reach a power of 90%, 41 participants were needed per
group in parallel, and the design effect was 5.66; 15% was
detected as a deficit due to a mechanical issue, so 272
per group was calculated as a sample size. A total of 642

people were recruited from among CPR trainees enrolled
in the Heart Saver Japan CPR training, which was held
between March and September 2017. The inclusion crite-
rion was age over 15 years. The exclusion criteria were
the presence of upper extremity injury within the past 6
months and working as a healthcare professional regu-
larly involved in resuscitation, such as Emergency Medical
Technicians, paramedics and emergency room physicians
or nurses. Previous CPR training status and quantity and
timing of previous trainings were not used as inclusion or
exclusion criteria.

Measurements

The primary outcome was compression depth (mm),
compression rate (cpm), adequate depth (%) and
adequate recoil (%). These measurements were obtained
both pretraining and immediately post-training. No feed-
back was provided to the participants. The measurement
duration was 1 min as the bystander should change every
minute during chest compression-only CPR.*’ This was
because the quality of chest compression-only CPR was
demonstrated to decrease due to fatigue, and this can
alter the results. The scores from a survey conducted
after the training were considered a secondary outcome.
The survey included the participants’ confidence about
the rate, depth and recoil pretraining and post-training
as well as the ease of understanding feedback from the
instructor. The survey is available in the online supple-
mentary appendix 1.

Study procedure

A cluster randomised controlled trial was used (allocation
ratio 1:1). A researcher (RS) generated a randomization
list, and block-two randomization was performed. RS was
not involved in the data collection and worked on statis-
tics independently. Each session was randomly assigned
to the intervention (standard or QCPR Classroom). Four
lead instructors who had worked as healthcare profes-
sionals and had over byears of experience teaching
CPR were selected from the Heart Saver Japan organisa-
tion. Data were collected during the Heart Saver Japan
CPR+Automated External Defibrillator (AED) training
sessions. The training focused on Basic Life Support,
including CPR skills and AED, according to the Japan
Resuscitation Council 2015 Guideline. Students were not
medical personnel, so we instructed compression-only
CPR. No preassignment or e-learning was given. The
training started with a PowerPoint presentation-based
instructor-led lecture followed by psychomotor practice.
Psychomotor practice focused on chest-compression
CPR. The sequence of the psychomotor practice is as
follows: (1) Keys of compression: depth, rate, recoil; (2)
single-rescuer chest compression-only CPR; (3) two-by-
stander chest compression-only CPR focusing on mini-
mising interruptions; (4) check respiration; (5) scene
safety, check consciousness and call for help; (6) use of
AED; (7) practice from ‘scene safety’ to ‘resume chest
compression after giving a shock’; and (8) scenario-based
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Figure 1

training. A total of 18 CPR training sessions were studied
with nine standard CPR training (control group) and
nine QCPR Classroom sessions (figure 1).

In the QCPR Classroom group, participants received
subjective and objective feedback from the instructor
based on real-time feedback through the manikin, and
participants were able to correct themselves based on
feedback displayed on the screen of the device (figure 2).
The control group received instructor’s subjective feed-
back, so a hand clap was used based on the instructor’s
experience instead of using a metronome sound. As
the AHA stated, audio-visual feedback is mandated for
use.”’ QCPR Classroom only provides visual feedback, so
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Figure 2 Image of Quality Cardiopulmonary Resuscitation-
Classroom feedback system.

Flow chart of the study. CPR, Cardiopulmonary Resuscitation; QCPR, Quality Cardiopulmonary Resuscitation.

we used sound as an auditory aid for instruction in the
QCPR Classroom group.

To measure the effect of CPR training, 1 min of chest
compression was measured without any feedback given as
a pretest. Similarly, 1 min of chest compression was also
measured after the training as a post-test. Although 1 min
of measurement may not be sufficient for CPR perfor-
mance in real life, we focused on the initial CPR perfor-
mance in a single-rescuer situation. A survey and baseline
characteristics, such as weight, height and CPR training
experience (table 1), were also collected after the post-
training measurement. The metronome was set at 110
beats/min and used for every instance of hands-on prac-
tice during the QCPR Classroom session, but no metro-
nome was used during the standard CPR training.

Table 1 Demographic characteristics
QCPR

Control Classroom

(n=259) (n=238) P value
Age, mean+SD 22.4+9.0 19.4+5.6 <0.0001*
Age, median (IQR) 19 (17-23.5) 17 (16-21)  <0.0001*
Male, (%) 130 (50.2) 101 (42.4) 0.08
Height, mean+ SD 164.5+14.3  164.2+8.2 0.47
Weight, mean+ SD 57.9+12.1 56.0+9.6 0.06
BMI, mean+ SD 21.1£3.1 20.7+2.6 0.07
CPR training, (%) 203 (78.4) 170 (71.4) 0.07
CPR training within 89 (41.2) 63 (36.4) 0.34

1year, (%)

*p<0.05 significant.

BMI, body mass index; CPR, Cardiopulmonary Resuscitation;
QCPR, Quality Cardiopulmonary Resuscitation; IQR, interquartile
range
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Figure 3

Image of actual display on the front screen.

Instrumentation

Compression data were registered using the Laerdal
QCPR Classroom manikin system (Laerdal Medical,
Stavanger, Norway), as shown in figure 2. This prototype
system for community CPR training provides real-time
visual feedback from 42 manikins while icons repre-
senting CPR performance from each manikin are visu-
alised on an iPad tablet. We mirrored the iPad screen
on a laptop using the application Reflector 2 (Squirrels,
North Canton, Ohio, USA) to present real-time feedback
on a large screen at the front of the classroom (figure 3).
QCPR Classroom uses Laerdal Little Anne manikins, and
each is instrumented with an optical compression sensor
and microcontroller. The microcontroller analyses the
signal from the compression sensor and calculates the
number, depth and rate of compressions and incom-
plete release. A compression score is calculated using
the rate, depth and release. Each sensor was checked for
depth accuracy using a calibrated compression machine
with +15% considered to indicate acceptable error.

The microcontroller also compares the compression
performance with guidelines from the 2015 AHA require-
ments. Deviations from the guidelines are reported as
‘too shallow,” ‘incomplete release,” ‘too fast’ or ‘too
slow,” and deviation in each factor is presented as yellow
icons on the tablet. If the compression performance is
good, a green ‘Everything OK’ icon is presented. Data
from the tablet is sent to a Microsoft Azure cloud service
and made available as downloadable .csv files, which
include the following parameters from each manikin
and CPR session: the number of compressions, average
compression rate, average compression depth, number of
compressions with adequate depth, number of compres-
sions with acceptable release, compression score, time
and location of use. The control group also used the same
Laerdal Little Anne manikins. However, we did not use a
screen to show students objective feedback. During the
training in the control group, lead-instructors were not
allowed to access iPad, so they only gave subjective feed-
back to the students.

Statistical analysis

The rate and depth measurements are shown as the
mean and SD. Normal distributions and homogeneity of
variance were confirmed by a Q-Q plot. The differences
and 95% confidence intervals are shown in tables. The
adequate depth and recoil were calculated as percentages.
The difference between pretraining and post-training
measurements within the groups were analysed using a
paired t-test and McNemar test. Group comparison for
both pretraining and post-training was conducted using
Welch’s t-test and y* test. The medians and interquar-
tile ranges (IQRs) are presented for ordinal data. We
compared the groups using the Wilcoxon single-rank
test. The data were analysed using JMP V.11.2.0 (SAS
Institute), and p values less than 0.05 were considered
significant.

RESULTS

Demographic characteristics

A total of 642 people participated in this study. As shown
in figure 1, 145 participants were excluded due to incom-
plete data (n=135), age under 15 years (n=8) and being
paramedics (n=2). Significant age difference between
the groups was found (p<0.0001). A statistical difference
was found in age among individuals in clusters, but the
SD and IQR overlapped. The age variation was not clin-
ically significant due to overlap of precision measured.
After the CPR training, 497 participants were eligible
for analysis with 259 in the control group and 238 in the
QCPR Classroom group. The demographic characteris-
tics are shown in table 1.

Primary outcome

All chest-compression parameters at pretraining and post-
training are shown in table 2. After the training, the mean
compression depth of each student was 56.1+9.8mm in
the control group and 59.5+7.9mm in the QCPR Class-
room group. Significantly more participants in the
QCPR Classroom group achieved higher adequate depth
compared with the control group (p<0.001; table 3). In
the QCPR Classroom group, there was an improvement
of 39.0% (95% CI 33.8 to 44.2) in the percentage of
adequate depth. In the control group, the improvement
was 20.0% (95% CI 15.4 to 24.7; p<0.0001; table 2).

Both groups demonstrated average compression
rates of 100-120 cpm (table 2). A statistically significant
difference was found between groups in terms of recoil
(p<0.001; table 3). The control group demonstrated a
2.7% (95% CI -1.7 to 7.1) increase in the percentage
of recoil (p=0.23). The QCPR Classroom group demon-
strated a 22.6% (95% CI 17.8 to 27.3) increase in the
percentage of recoil (p<0.0001; table 2).

Secondary outcome

The survey included participants’ confidence levels
before and after training regarding three parameters
(rate, depth and recoil) using the following question: ‘On
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a scale of 1-10, with 1 being not confident and 10 being very
confident, how much confidence do you have to perform chest
compressions? Confidence regarding CPR performance
did not differ between groups. The question ‘How do you
rale the ease of understanding the feedback from the instructor?
was asked to address the ease of understanding. A signifi-
cance difference was seen regarding the rate of feedback
from the instructor; the QCPR Classroom training group
(10.0 (9.0-10.0)) showed higher scores than the control
group (10.0 (8.5-10.0]; p=0.01; table 4).

DISCUSSION

The 2015 AHA Guidelines recommend and the AHA
mandated in 2017 use of audiovisual feedback in all
CPR training.® " *" Previous studies indicate that use of
feedback for CPR performance significantly improves
CPR quality.'® In our study, CPR quality was signifi-
cantly better in the QCPR Classroom than in the control
group. The compression depth was 59.5+£7.9mm in the
QCPR Classroom group and 56.1+9.8 mm in the control
group post-training. One hundred five and 90 partici-
pants in the QCPR Classroom and control groups, respec-
tively, compressed greater than 60mm. None in the
QCPR Classroom group performed below 50 mm in the
post-test, but 64 in the control group still did not reach
50 mm.

Skorning et al found that correct depth was achieved
in 73.1% of participants who used a feedback device and
45.2% of those who did not.*” Cortegiani e al tested a
QCPR-Skillreporter feedback model where school chil-
dren were allowed to practice 2min compression-only
CPR sessions while receiving real-time feedback on a
computer screen, aiming for a 60% overall compression
score.” Following practice, the students received overall
performance feedback from the computer. This model
used equipment designed for smaller groups. While
QCPR Classroom can handle 42 manikins simultaneously
and feedback is given on only one parameter at the time,
Cortegiani et al used a system that can handle six mani-
kins simultaneously, giving feedback on depth, rate and
leaning simultaneously.”

Various types of manikins have been used for CPR
training, but the quality of CPR training depends on
the instructor, and little is known about training quality.
The GRA has highlighted the importance of high-per-
formance CPR, and knowledge is needed in the general
population. Significant age difference was found, but
previous studies indicated that chest compression deliv-
ered by children aged 13-14years was similar to adult
performance, and the researchers concluded that the
performance depended on weight, age,” height, BMI
(body mass index) and sex.”* In our study, the median
and IQR for each group were 19 (17-23) and 17 (16-21),
there was no height or weight difference between groups,
and both groups included participants over 15 years old,
so we considered that the age difference was clinically
negligible for adequate CPR performance.

Tanaka S, et al. BMJ Open 2019;9:€026140. doi:10.1136/bmjopen-2018-026140
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Table 3 The difference of CPR performance competency between the control group and QCPR-Classroom group at
pretraining and post-training

QCPR Classroom

Control (n=259) (n=238) P value Difference (95% CI)

Pretraining test

Rate (cpm)t 121.4+15.5 115.7+£19.0 <0.001* -5.7 (-8.7 to -2.6)

Depth (mm)t 51.4+11.6 48.2+14.7 0.008* -3.2 (-5.5t0 -0.85)

Adequate depth (%)t 53.6+38.9 48.3+44.2 0.15 -5.3 (--12.7t0 2.0)

Adequate recoil (%)+ 64.2+36.5 64.8+37.5 0.84 3.3(-5.9t07.2)
Post-training test

Rate (cpm)t 119.2+7.3 116.8+5.5 <0.001* -2.3(-3.5t0-1.2)

Depth (mm)t 56.1+9.8 59.5+7.9 <0.001* 3.5(1.9t0 5.1)

Adequate depth (%)t 73.7+£37.3 87.3+24.8 <0.001* 13.6 (8.0 to 19.2)

Adequate recoil (%)t 66.9+34.6 87.4+22.9 <0.001* 20.5 (15.3t0 25.7)

Welch's t-test and X test.

*p<0.05 significant.

TMean and SD for rate and depth measurement.

FNumbers (percentage) for the adequate depth and recoil.

cpm, compressions per minute; CPR: Cardiopulmonary Resuscitation; QCPR, Quality Cardiopulmonary Resuscitation.

Healthcare professionals were previously found to Thisnovel ‘QCPR Classroom’ is a unique real-time visual

perform incomplete chest recoil in 46% of cases.'
Teaching the concept of recoil is not easy; we found only
a 2.7% increase in the control group. Contri et al stated
that instruction about recoil must be modified according
to the participants’ physical characteristics.”* However,
during standard community CPR training, the instructor
cannot spend much time on each individual to correct
their performance.

in-action feedback system that has significantly impacted
CPR performance with 42 manikins providing feedback
simultaneously in a large group-training setting. As Kong
et alconcluded, overall CPR quality was improved through
QCPR Classroom-based training.” The QCPR Classroom
group showed significant improvement in CPR skills
between post-training and pretraining, especially in the
percentage of adequate depth and recoil. The purpose

Table 4 Survey regarding the ease of understanding the feedback from instructor and confidence levels before and after
training on three parameters (rate, depth and recaoil)

Question Control (n=259) QCPR Classroom (n=238) P value
How much confidence do you have to perform chest compressions before training?*

Rate 5.0 (3.0-8.0) 5.0 (3.0-7.0) 0.33

Depth 5.0 (3.0-7.5) 5.0 (3.0-7.0) 0.27

Recoil 5.0 (3.0-7.0) 5.0 (3.0-7.0) 0.37
How much confidence do you have to perform chest compressions after training?*

Rate 8.0 (7.0-9.0) 8.0 (7.0-9.0) 0.98

Depth 8.0 (7.0-9.0) 8.0 (7.0-9.0) 0.96

Recoil 8.0 (7.0-9.0) 8.0 (7.0-9.0) 0.76
How do you rate the ease of understanding the feedback from instructor?t

Rate 10.0 (8.5-10.0) 10.0 (9.0-10.0) 0.01*

Depth 10.0 (8.0-10.0) 10.0 (9.0-10.0) 0.08

Recoil 10.0 (8.0-10.0) 10.0 (9.0-10.0) 0.12

Wilcoxon test, Median (IQR).

*The survey was rated on ‘On a scale 1 to 10, with 1 being not confident and 10 being very confident, how much confidence do you have to
perform chest compression before and after training?’

TThe survey was rated on ‘On a scale 1 to 10, with 1 being very difficult and 10 being very easy, how do you rate the ease of understanding
the feedback from instructor?’

QCPR, Quality Cardiopulmonary Resuscitation.
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of QCPR Classroom is to make it easy to objectively
measure and improve CPR performance in community
CPR classes. In a large classroom, learners could see their
CPR performance on a big screen at the front of the class.
Kong et alrandomised the groups, and only the instructor
saw the feedback icon on the iPad; they examined how
‘QCPR Classroom’ training affects CPR performance
improvement of laypeople in the large group setting.”
Students only received objective feedback directly from
the instructor. Our study randomised the groups, and
both students and instructor were able to see the feed-
back icon on the iPad by arranging them on a big screen
at the front of the classroom, allowing students to have
real-time feedback. It is possible to provide high-quality
CPR training with a lead-instructor:manikin:students
ratio of 1:42:84, enabling good educational achievement
with fewer instructors.

CPR training has been studied for decades by observing
participants and comparing their performance to guide-
lines. The findings show that training does not provide
sufficient practice,” * it does not include Dispatch-
er-Assisted CPR,”” participants lack preparedness for
real situations,”® * * and objective student feedback
and assessment are not performed.”’ In 1991, Kaye et al
reported that instructors made CPR courses by them-
selves and included only 10min of practical training.”
The instructors also performed subjective assessments
of the students to let the students pass the course even
though the students would not have passed according to
objective measurements or evaluation by researchers.”

The need for standardised training, more relevant
training, and objective assessment has been known since
the early 1990s, but most training teaches laypeople to
perform CPR alone without dispatcher assistance, and
they practice CPR without feedback or performance
assessment. We generally do not know what quality of
CPR participants will perform during resuscitation, but
we know that good-quality bystander CPR is positively
reflected in survival.*™* It is possible to make training
for laypeople more relevant and effective by focusing
on the most important learning objectives, prioritising
practical training, training people to work in teams with
dispatchers, using objective feedback to stimulate good
performance, and documenting the results for quality
improvement and cultivating a culture of excellence.
QCPR Classroom can provide objective feedback on the
quality and quantity of CPR.

The use of feedback in a hospital setting'® as well as
in the Emergency Medical Services field was suggested.'”
Tanaka et al also suggested the implementation of feed-
back devices in athletic training.” The use of such a
device is also highly recommended even for healthcare
professionals. Laypeople who may encounter situations
of cardiac arrest rarely need to use a feedback device to
deliver high-quality CPR, which may be directly linked to
the chances of survival. An AED with a feedback device is
the best method for citizens to deliver higher-quality CPR.
We believe that the combination of training with QCPR

Classroom and performing CPR with a feedback device
in the field would have a positive impact on survival rates.

Recoil is the most difficult part for participants to
perform within such a short time, especially for those
training in CPR for the first time. The confidence level
of learners toward recoil was 8.0/10.0 in our study. The
hands are off the sternum when teaching full recoil, and
incomplete release would occur if the recoil concept
was not mentioned. In our opinion, instructors priori-
tise teaching the concepts of depth and rate rather than
recoil because feedback on recoil cannot be given as
subjectively. In standard CPR training, we assume that
the main focus of participants tends to be compressing
harder; therefore, participants easily forget recoil and
neglect to perform it. QCPR Classroom significantly
improved recoil performance, although it did not influ-
ence the confidence level. With achieving appropriate
depth, rate and recoil, performing good chest compres-
sion leads to favourable outcomes. Recent guidelines
increasingly emphasise the necessity of high-quality CPR
performance by not only Emergency Medical Technicians
or first responders but also citizens.*®

With the highlighted importance of objective feed-
back during CPR training, we hope this pilot study on
QCPR Classroom training could be considered as a model
for future CPR training. The role of instructors is to
emphasise the importance of bystander CPR and Public
Access Defibrillation. Therefore, instead of focusing too
much on the recoil or another part of high-quality CPR,
the importance of immediate initiation of CPR without
hesitating should be highlighted during the training. It is
still very important to determine how to design these envi-
ronments and prioritise emergency action plans, such as
contacting Emergency Medical Services personnel and
summoning other people.

Study limitations

A strength of this study was that arranging objective real-
time feedback on a big screen in front of everyone, visible
to both instructor and students, significantly improved
CPR quality. Our study has several limitations. First,
the manikins’ chest is not as hard as the human body,
so chest compressions are not the same as in real life.
Second, this study was conducted using CPR training that
targeted a large amount of laypeople, who all performed
CPR together. Since chest compression was tested in this
environment, the rate measurement may have been influ-
enced by other participants. The metronome was used
in the QCPR Classroom group only; no metronome was
used in the control group. Third, the instructors’ knowl-
edge may have been questionable since the instructors
were learning about the device as the training proceeded.
Fourth, the survey was collected postcourse including
questions about the participants’ confidence prior to the
training, which may add a large element of recall bias.
Fifth, there is a potential lack of generalizability since the
quality of instructors and the standards of training may
vary in other settings. Sixth, participants were lost due to
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lack of data. This occurred because of a mechanical issue,
and CPR skill data were not well registered on the cloud.
Finally, the study only measured short-term improvement,
not retention.

CONCLUSION

The use of a novel ‘QCPR Classroom’ prototype to
educate a large group of laypeople with real-time visual
CPR feedback has been described, and the effectiveness
of training was assessed. The QCPR Classroom training
achieved a higher percentage of adequate depth and
recoil than the standard training with subjective assess-
ment by instructors and a higher percentage of adequate
recoil. During in-action ‘QCPR Classroom’ training with
a metronome sound, displaying all students’ feedback on
the big screen significantly provided accurate real-time
visual feedback to achieve two important components
together: compressing the chest with a depth over 5cm
and minimising the incomplete release of the chest.
Teaching CPR to larger groups of laypeople with a real-
time feedback system, a novel QCPR Classroom with
a metronome sound, is a recommended CPR training
model.
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