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Abstract

Background Out-of-hospital cardiac arrest (OHCA) presents significant challenges with low survival rates,
emphasizing the need for effective bystander CPR training. In Basic Life Support (BLS) training, the role of instructors
is pivotal as they assess and correct learners' cardiopulmonary resuscitation (CPR) techniques to ensure proficiency
in life-saving skills. This study evaluates the concordance between CPR quality assessments by Basic Life Support
(BLS) instructors and those determined through Quantitative CPR (QCPR) devices, utilizing data from BLS courses
conducted at National Cheng Kung University Hospital from October 2017 to April 2018.

Methods The study analyzed existing data from BLS courses, comparing CPR quality assessments made by
instructors with those recorded by QCPR devices. Key metrics such as chest compression speed, depth, and recoil
were examined to identify the degree of consistency between human and automated evaluations.

Results In this study, CPR performance was analyzed using QCPR devices and BLS instructors across metrics like
speed, depth, and recoil. Employing the Cohen kappa statistic revealed moderate to low interrater reliability, the
kappa value is 0.65 (95% C.I. 0.65-0.65) for depth, 0.56 (95% C.I. 0.33-0.79) for speed, and 0.50 (95% C.1.0.28-0.71) for
recoil. Correlation analysis visualized in a heatmap indicated a higher consistency in depth evaluations (correlation
coefficient=0.7) compared to speed and recoil, suggesting a need for improved alignment in CPR training
assessments.

Conclusions The study underscores the importance of refining CPR training methods and adopting advanced
technological aids to enhance the reliability of CPR skill assessments. By improving the accuracy of these evaluations,
the training can be better tailored to increase the effectiveness of life-saving interventions, potentially boosting
survival rates in out-of-hospital cardiac arrest scenarios.
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Introduction

Out-of-hospital cardiac arrest (OHCA) presents a criti-
cal public health challenge characterized by alarmingly
low survival rates—approximately 10% [1]. The urgency
of enhancing survival outcomes has led to a significant
emphasis on the quality of immediate care provided by
bystanders. Research has shown that high-quality cardio-
pulmonary resuscitation (CPR) performed by bystanders
can significantly increase the likelihood of survival fol-
lowing cardiac arrest [2]. In response to this need, resus-
citation guidelines, particularly those encapsulated in
the 2015 Basic Life Support (BLS) guidelines, have been
simplified. These guidelines advocate that chest compres-
sions be between 2 and 2.5 inches (5 to 6 cm) deep at a
rate of 100 to 120 compressions per minute, with careful
attention given to allowing the chest wall to return to its
natural position between compressions [3].

The accessibility and simplicity of these guidelines are
critical, as they are primarily targeted at laypersons, who
are often the first responders in such emergencies. A sig-
nificant number of these laypersons acquire CPR skills
through BLS courses, which also cover the use of auto-
mated external defibrillators (AEDs). In these courses,
instructors play a pivotal role in ensuring that the correct
techniques are communicated and demonstrated effec-
tively. However, research indicates potential gaps in the
capabilities of some instructors, particularly in accurately
assessing CPR skills. The issues noted include frequent
false-positive assessments of compression depth, which
could undermine the effectiveness of the training [4—6].

Evaluating CPR performance, especially in terms of
compression depth, rate, and the adequacy of chest wall
recoil, involves visual assessments in which recognition
of chest compression depth can be closely associated with
the compression rate. Misidentification of adequate chest
compression depth as deep increases as the compression
rate increases [7]. This complexity necessitates a closer
examination of the assessment skills of BLS instructors to
ensure that they can reliably identify both adequate and
inadequate CPR performance. In addition, peer feedback
was considered feasible and useful for improving tutors’
facilitation skills [8].

Improving the overall quality of CPR training provided
to laypersons potentially increases survival rates in cases
of OHCA [9]. This study evaluates the ability of certified
BLS instructors to accurately assess key CPR parame-
ters—compression speed, depth, and recoil—using a CPR
feedback device. Research indicates that such devices
improve CPR skills acquisition and retention, making
their integration into training and clinical practice valu-
able [10]. By examining instructor assessment capabili-
ties, the study aims to pinpoint areas for improvement
and recommend targeted interventions to enhance CPR
quality.
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Methods

Study design

The objective of this study was to conduct a consistency
assessment of data from manikin studies across sev-
eral BLS provider courses. This analysis compared the
CPR quality evaluations made by instructors with those
recorded by manikins. The aim was to identify any dis-
crepancies and alignments in CPR quality assessments
between human instructors and automated manikin
feedback, ultimately enhancing the effectiveness of BLS
training. Ethical approval was obtained from the ethics
review board of National Cheng Kung University Hospi-
tal. (IRB: NCKUH B-EX-113-014).

Participants

The participants for this study were selected from BLS
provider courses held at National Cheng Kung Univer-
sity Hospital from October 1, 2017, to April 30, 2018. The
cohort comprised 107 student learners in ACLS course,
including medical staff, social workers, and members
of the general public, representing a broad spectrum of
backgrounds.

In addition, 15 seasoned BLS instructors were recruited
to assess CPR performance throughout the study. These
instructors predominantly had significant experience,
the teaching experience for the 15 BLS instructors was a
median of 60 (IQR 36, 180) months. Prior to leading hos-
pital-wide BLS training sessions, all instructors under-
went a standard training course to refine their skills in
accurately assessing CPR quality.

Study protocol

The organization of BLS provider course is described in
Fig. 1. The BLS training session closely adhered to the
European Resuscitation Council (ERC) course struc-
ture. It commenced with an introductory segment last-
ing 30 min, during which BLS skills were presented to
all the learners. This introduction was delivered through
an instructor-led demonstration combined with a formal
lecture; both formats meticulously followed the guide-
lines set by the ERC. After the initial presentation, the
learners were required to actively engage by guiding the
instructor through the skills step by step, ensuring a thor-
ough understanding and practical application of the BLS
procedures.

Following the guided practice, each learner was
required to demonstrate the skills learned, to assess their
proficiency. Each participant was evaluated right after
the course to assess the effectiveness of the training and
retention of the skills taught!

For the practical assessment of BLS skills, Laerdal
Resusci Anne manikins, positioned on the floor to simu-
late real-life scenarios, were used. Throughout the study
period, 107 participants were meticulously observed
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Preparation:
All instructors(n = 15) completed a standardized training

course for accurately assess CPR quality.

l

Teaching:

Introduction was delivered through an instructor-led
demonstration

combined with a formal lecture

i

Practicing

Each learner(n =107) was required to demonstrate the skills

learned, to assess their proficiency

|

Verification:

The immediate evaluation after the course was to gauge the

effectiveness of the training

Fig. 1 Organization of BLS provider course
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performing CPR by 15 BLS instructors using four mani-
kins per course. The instructors focused their evalua-
tions on three cycles of chest compressions as part of the
BLS procedure, which is critical for assessing the learn-
ers’ ability to perform essential lifesaving techniques.
To maintain standardization and mitigate any potential
biases, a research assistant closely monitored the ses-
sions. This oversight ensured that the instructors had
no access to the CPR quality data collected by the mani-
kin and remained unaware of any feedback provided by
the manikin during both the training and skill assess-
ment phases. Each instructor was responsible for inde-
pendently completing a BLS assessment form for every
participant, documenting their observations and learner
performance.

Measures

Resusci Anne, produced by Laerdal in Wappingers Falls,
NY, is used in CPR training, often connected to the Skill-
Reporter system for performance tracking [11, 12]. The
system captures comprehensive performance data which
includes several key metrics: (1) the correct position-
ing of hands, (2) the rate of compressions (3) the depth
of each compression (4) the completeness of chest recoil
between compressions. The manikin features chest char-
acteristics that are more lifelike, enhancing its utility
for simulating clinical conditions. It has become a vital
resource for both CPR research and training programs
[13, 14]. This detailed tracking helps instructors provide
precise, targeted feedback to improve the effectiveness of
trainees’ CPR techniques.

We use a detailed rating scale to evaluate each sub-
ject’s CPR performance, focusing on three essential
parameters: depth, speed, and recoil. This scale is struc-
tured into five distinct levels, each reflecting a specific
range of performance accuracy. We used a 5-point scale
to evaluate the BLS instructors in our training courses.
For consistency and convenience, the same 5-point scor-
ing scale was applied to the SkillReporter system to test
the agreement between the two systems. Accordingly,
the SkillReporter system provides percentile rank feed-
back, evaluating the overall correctness of the chest
compression process. This approach allows for precise
and detailed feedback on each component of the CPR
technique. For example, achieving 0-20% accuracy in

Table 1 Modified scale of speed distribution
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the performance skill earns a score of 1, 21-40% earns 2
points, 41-60% earns 3 points, 61-80% earns 4 points,
and 81-100% accuracy earns 5 points. To ensure consis-
tency in our analysis, we also convert the performance
data obtained from manikins into scores that correspond
to this same scale. This approach allows for a direct
comparison and thorough analysis of the consistency
between the assessments made by instructors and the
automated data from manikins. It provides a clear metric
of agreement and identifies areas where the accuracy of
CPR training could be improved.

Data analysis

To assess the consistency between the BLSI and QCPR
on evaluating the quality of the chest compressions,
Cohen’s kappa [15] was applied on the data analysis
instead of applying Fleiss’ kappa. Fleiss’ kappa is suitable
for analyzing the agreement among three or more rat-
ers, not for comparing two systems in the study design.
Additionally, we utilized correlation coefficients to create
a correlation heatmap that illustrates the relationships
between individual metrics. IBM SPSS statistics 20 was
used to analyze the data.

Results

In this study, Tables 1, 2 and 3 detail the evaluations of
subjects’” CPR performance by QCPR devices and BLS
instructors, with a focus on speed, depth, and recoil met-
rics. To assess the alignment between these two evalua-
tion methods, the Cohen kappa statistic was employed,
providing a measure of interrater reliability for the differ-
ent CPR performance indicators. (Table 4)

The analysis results show varying levels of agree-
ment between the assessments made by BLS instruc-
tors and those recorded by QCPR devices. Specifically,
the weighted kappa value for chest compression depth
achieved a moderate agreement score of 0.65, indicating
a relatively high level of consistency in this area. In con-
trast, the scores for speed and recoil showed lower lev-
els of agreement, with weighted kappa values of 0.56 and
0.50, respectively.

In our study, we conducted a correlation coeffi-
cient analysis on the six categories for chest compres-
sion speed, depth, and recoil, as evaluated by both BLS
instructors and QCPR devices. The results of these

Modified speed scale QCPR
1 2 3 4 5
BLSI 1 9 2 1 1 0
2 3 0 4 1 0
3 2 2 1 5 5
4 6 5 8 M 14
5 1 0 2 7 17
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Table 2 Modified scale of depth distribution
Modified depth scale QCPR
1 2 3 4 5
BLSI 1 6 0 0 0 0
2 3 0 0 1 0
3 6 6 3 4 3
4 1 2 3 10 13
5 0 4 0 10 32
Table 3 Modified scale of recoil distribution
Modified recoil scale QCPR
1 2 3 4 5
BLSI 1 1 0 1 0 1
2 2 2 3 2 1
3 7 3 3 3 2
4 0 3 7 13 16
5 1 1 2 7 26

Table 4 Cohen’s Kappa value between BLSI and QCPR

Kappa value (95% confidence Level of
interval) agree-
ment
Speed 0.56(0.33-0.79) Weak
Depth 0.65(0.65-0.65) Moderate
Chest recoil 0.50(0.28-0.71) Weak

" To evaluate the agreement between two systems, the value of Kappa above
0.90 is suggested as “Almost perfect”, value between 0.80-0.90 is suggested as
“Strong”, the value ranged between 0.70-0.79 is suggested as “Moderate”, the
value between 0.40-0.59 is suggested as “Weak”, the value between 0.21-0.39
is suggested as “Minimal”, and the value ranged between 0-0.20 is suggested
as “None” [15].

analyses were visualized via a heatmap to illustrate the
relationships more clearly. Notably, the correlation coef-
ficient for the depth scores between the BLS instructors
and the QCPR was found to be 0.7. In contrast, the scores
for speed and recoil showed lower correlations, at 0.58
and 0.51, respectively. (Fig. 2)

Moreover, the analysis revealed that the correlation
coefficients within the group of BLS instructors were
generally greater than those observed within the QCPR

group.

Discussion

This study reveals significant discrepancies in how cer-
tified BLS instructors evaluate CPR skills, specifically,
moderate agreement in depth assessments but weak
agreement in speed and recoil compared with QCPR
performance metrics. Previous studies have revealed
that certified instructors frequently face challenges in
accurately assessing inadequate chest compression depth
during CPR training sessions [4]. Consistent with these
findings, our own research demonstrated that while
instructors can generally evaluate chest compression
depth with acceptable precision, their ability to accu-
rately judge recoil and compression rates remains less

reliable. This issue persisted despite the use of different
manikins in comparative studies, leading to consistent
results across diverse training tools. This consistency
underscores a broader issue: the reliance on visual assess-
ment for determining the quality of CPR is notably unre-
liable. This uncertainty is further complicated by the
variety of technologies and mechanisms present in dif-
ferent manikins, which can significantly impact what
instructors observe and, subsequently, their evaluations.
Instructors may certify trainees who lack proficiency in
critical CPR skills due to challenges in accurately assess-
ing these techniques. Such deficiencies in training can
pose serious risks in emergencies, as inadequately trained
individuals may not perform CPR effectively, jeopardiz-
ing patient outcomes.

The performance discrepancies observed across dif-
ferent types of manikins emphasize the urgent need for
standardization in CPR training equipment. Establish-
ing uniform standards would ensure more consistent and
precise evaluations by instructors, regardless of the train-
ing setting or equipment used. Furthermore, the imple-
mentation of CPR feedback devices has been suggested
as a means to increase the accuracy of these assessments
[10]. These devices can provide real-time, objective data
on the quality of chest compressions, offering instruc-
tors clear feedback and reducing the subjective nature of
manual evaluations.

Another crucial observation from this study is the sig-
nificant correlation between the depth of chest compres-
sion and the rate of BLS instructor observation. Prior
research indicates that the duration of dynamic visual
stimuli—such as moving hands during CPR—is perceived
as longer than that of static stimuli of the same duration
[16]. This perceptual distortion can influence CPR train-
ing outcomes, as instructors often perceive greater com-
pression depth when the rate of compression increases,
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Fig. 2 Heatmap of the Correlation between QPCR and BLSI

Red indicates positive correlation coefficients, while blue represents negative correlations. The intensity of the color reflects the strength of the correla-
tion between the measured variables, and the size of the circles corresponds to the magnitude of these correlations

a perception likely driven by the increased visual motion
intensity associated with faster movements.

This phenomenon highlights the reduction in actual
compression depth as the rate increases, which may
lead to discrepancies between the assessments of the
BLS instructor and the QCPR [17]. This is supported by
theories suggesting that the perceived intensity of visual
motion increases with speed. As a result, instructors may
inaccurately judge the correct depth and speed of chest
compressions, leading to a higher occurrence of false
positives in CPR skill evaluations! [4—6, 18]. Such inac-
curacies pose severe risks as trainees deemed proficient
may not meet essential skill benchmarks, potentially
compromising patient safety in real-life resuscitation
situations.

The American Heart Association (AHA) recommends
the incorporation of real-time feedback mechanisms
and structured post-resuscitation debriefings to counter
these issues [19]. The implementation of real-time, objec-
tive feedback mechanisms and post-scenario quantita-
tive debriefing via objective metrics has shown promise
in addressing deficiencies in CPR training while simul-
taneously reducing the cognitive burden on instructors.
Research indicates that such real-time feedback sys-
tems can significantly enhance performance during CPR
training sessions [10, 20, 21]. Furthermore, a variety of
tools, including high-fidelity manikins, metronomes,
and smartphones [22], have been effectively employed
to assess and improve the quality of chest compres-
sions in various training environments. Moreover, the
use of peer feedback within training contexts has shown
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considerable promise. It has been deemed both feasible
and advantageous in refining the facilitation skills of
tutors [8]. This approach not only fosters a collaborative
learning environment but also encourages continuous
professional development among instructors, enhanc-
ing their ability to deliver high-quality training. By inte-
grating peer feedback mechanisms, training programs
can leverage collective expertise, improve instructional
techniques, and ultimately increase the standard of CPR
education provided. Furthermore, a previous study high-
lighted the effectiveness of peer video recording feedback
(PVF) over traditional verbal feedback (TVF) in enhanc-
ing CPR skills acquisition and retention among medical
students [23]. The findings indicated that the PVF group
achieved significantly better results in terms of overall
scores, compression depth, and chest recoil. Importantly,
these advantages could also be beneficial in low-resource
areas, suggesting that PVF might be an effective train-
ing enhancement in settings with limited medical train-
ing facilities. These innovations provide instructors with
precise, actionable data that can lead to more effective
teaching strategies and improved learning outcomes.

Limitations

This study has several limitations that should be con-
sidered when interpreting the results. First, the analysis
was based on three cycles of chest compressions, total-
ing 90 compressions. This corresponds to approximately
40-50 s of compressions, which is a relatively short
observation period and may not fully capture the vari-
ability in CPR quality over the longer durations typically
recommended during resuscitation.

Second, instead of using actual measured data, we
employed a converted grading system for evaluations,
which may have widened the discrepancies between
the BLS instructor assessments and the QCPR device
readings. This conversion could distort the accuracy of
comparisons.

Third, the use of high-fidelity simulation manikins,
while beneficial for standardized training, may not fully
replicate the dynamics of chest compressions on human
subjects. Besides, there might exist the system errors
with the calibration of the manikin used in the study to
reflect the precise depths measurement. This limitation
suggests that the findings might not be entirely applicable
to real-world CPR situations.

At last, the resuscitation manikin used in this study is
a commercially available model widely used in resusci-
tation science research. Although this ensures that our
findings are relevant to common training protocols, it
is crucial to recognize the potential for measurement
errors, particularly in scenarios that involve vigorous
chest compressions. Moreover, if a different type of man-
ikin was used, the results could have varied, indicating
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that the choice of equipment can significantly influence
study outcomes.

Conclusions

A comparison of instructor assessments with manikin
data revealed that certified BLS instructors demonstrated
a limited ability to assess CPR skills accurately. Instruc-
tors’ visual assessment of chest compression quality
reveals a significant influence of the compression rate
on the recognition of compression depth. To improve
the accuracy of CPR skill assessments, instructors must
be educated about this bias and trained to recognize and
adjust for its impact [24, 25].

Furthermore, the incorporation of CPR feedback
devices is suggested as a viable method to ensure the con-
sistency of CPR quality. These devices can offer real-time,
objective feedback that helps align instructor assess-
ments with standardized performance metrics.

Additionally, employing methods of self-observation
and peer feedback within the training framework can
substantially improve the facilitation skills of tutors.
These educational adjustments are vital for properly
equipping health care professionals with the necessary
skills to perform life-saving interventions both accurately
and efficiently, ensuring that they are well prepared to
handle real-world emergencies effectively.
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OHCA  Out-of-hospital cardiac arrest
CPR Cardiopulmonary resuscitation
AEDs Automated external defibrillators
BLS Basic Life Support

ERC European Resuscitation Council
QCPR Quantitative CPR

Acknowledgements
None.

Author contributions

Shih-Jhan Lin conducted the study and drafted the initial manuscript. Chih-
Jan Chang, Shao-Chung Chu, and Ying-Hsin Chang assisted in the study’s
execution, data collection, and manuscript revision. Po-Chang Huang was
responsible for data analysis and also contributed to revising the manuscript.
Ming-Yuan Hong and Chih-Hsien Chi provided supervision for the study,
revised, and approved the final manuscript. Chia-Lung Kao conceptualized
and supervised the study.

Funding
Not applicable.

Data availability
The data utilized in this study can be accessed upon reasonable request to the
corresponding author.

Declarations

Ethics approval and consent to participate

This study received approval from the Ethics Review Board of National Cheng
Kung University Hospital (IRB: NCKUH B-EX-113-014). All procedures were
carried out in accordance with relevant guidelines. The Ethics Review Board of
National Cheng Kung University Hospital (IRB: NCKUH B-EX-113-014) granted a
waiver of informed consent.



Lin et al. BMC Emergency Medicine

(2025) 25:19

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 20 August 2024 / Accepted: 20 December 2024
Published online: 29 January 2025

References

1.

Daya MR, Schmicker RH, Zive DM, Rea TD, Nichol G, Buick JE. Out-of-hospital
cardiac arrest survival improving over time: results from the Resuscitation
outcomes Consortium (ROC). Resuscitation. 2015;91:108-15.

Kragholm K, Wissenberg M, Mortensen RN, et al. Bystander efforts and
1-Year outcomes in out-of-hospital cardiac arrest. New Eng J Med.
2017,376(18):1737-47.

Neumar RW, Shuster M, Callaway CW, et al. Part 1: executive Summary. Circu-
lation. 2015;132(18suppl2):S315-67.

Hansen C, Bang C, Staerk M, Krogh K, Lafgren B. Certified Basic Life Support
instructors identify improper cardiopulmonary resuscitation skills poorly:
instructor assessments Versus Resuscitation Manikin Data. Simul Healthc.
2019;14(5):281-6.

Brennan EE, McGraw RC, Brooks SC. Accuracy of instructor assessment of
chest compression quality during simulated resuscitation. Can J Emerg Med.
2016;18(4):276-82.

Lynch B, Einspruch EL, Nichol G, Aufderheide TP. Assessment of BLS

skills: optimizing use of instructor and manikin measures. Resuscitation.
2008;76(2):233-43.

Nagafuchi K, Hifumi T, Nishimoto N, et al. Chest Compression Depth and rate
- effect on instructor Visual Assessment of chest Compression Quality. Circ J.
2019;83(2):418-23.

Garcia |, James RW, Bischof P, Baroffio A. Self-Observation and peer feedback
as a Faculty Development Approach for Problem-based learning tutors: a
program evaluation. Teach Learn Med. 2017,29(3):313-25.

Rao P, Kern BK. Improving Community Survival Rates from Out-of-hospital
cardiac arrest. Curr Cardiol Rev. 2018;14(2):79-84.

Yeung J, Meeks R, Edelson D, Gao F, Soar J, Perkins GD. The use of CPR
feedback/prompt devices during training and CPR performance: a systematic
review. Resuscitation. 2009;80(7):743-51.

Al-Rasheed RS, Devine J, Dunbar-Viveiros JA et al. Simulation interven-

tion with manikin-based objective Metrics improves CPR instructor chest
Compression Performance skills without improvement in chest Compression
Assessment skills. Simul Healthc. 2013;8(4).

Spooner BB, Fallaha JF, Kocierz L, Smith CM, Smith SCL, Perkins GD. An evalu-
ation of objective feedback in basic life support (BLS) training. Resuscitation.
2007,73(3):417-24.

20.

21.

22.

23.

24.

25.

Page 8 of 8

Kao C-L, Tsou J-Y, Hong M-Y, Chang C-J, Su F-C, Chi C-H. Effect of thoracic
stiffness on chest compression performance - A prospective randomized
crossover observational manikin study. Heliyon. 2022;8(10):e10990.

Kao C-L, Tsou J-Y, Hong M-Y, Chang C-J, Chi C-H. Biomechanical analysis of
force distribution in one-handed and two-handed adult chest compression:
arandomised crossover observational study. Emerg Med J. 2022;39(5):353.
McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb).
2012,22(3):276-82. PMID: 23092060; PMCID: PMC3900052.

Kaneko S, Murakami |. Perceived duration of visual motion increases with
speed. J Vis. 2009,9(7):14-14.

Idris AH, Guffey D, Pepe PE et al. Chest Compression Rates and Survival fol-
lowing out-of-hospital cardiac Arrest*. Crit Care Med. 2015;43(4).

Jones A, LinY, Nettel-Aguirre A, Gilfoyle E, Cheng A. Visual assessment of CPR
quality during pediatric cardiac arrest: does point of view matter? Resuscita-
tion. 2015;90:50-5.

Soar J, Mancini ME, Bhaniji F, et al. Part 12: education, implementation, and
teams: 2010 International Consensus on Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care Science with Treatment recommendations.
Resuscitation. 2010;81(1):e288-332.

Kern KB, Stickney RE, Gallison L, Smith RE. Metronome improves compression
and ventilation rates during CPR on a manikin in a randomized trial. Resusci-
tation. 2010;81(2):206-10.

Pozner CN, Almozlino A, Elmer J, Poole S, McNamara DA, Barash D. Cardio-
pulmonary resuscitation feedback improves the quality of chest compres-
sion provided by hospital health care professionals. Am J Emerg Med.
2011,29(6):618-25.

Frisch A, Das S, Reynolds JC, De la Torre F, Hodgins JK, Carlson JN. Analysis of
smartphone video footage classifies chest compression rate during simu-
lated CPR. Am J Emerg Med. 2014;32(9):1136-8.

Lin L, Ni S, Liu Y, et al. Effect of peer videorecording feedback CPR training on
students' practical CPR skills: a randomized controlled manikin study. BMC
Med Educ. 2022;22:484.

Thorne CJ, Jones CM, Coffin NJ, Hulme J, Owen A. Structured training in
assessment increases confidence amongst basic life support instructors.
Resuscitation. 2015;93:58-62.

Thorne CJ, Jones CM, Harvey P, Hulme J, Owen A. An analysis of the introduc-
tion and efficacy of a novel training programme for ERC basic life support
assessors. Resuscitation. 2013;84(4):526-9.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Investigating BLS instructors’ ability to evaluate CPR performance: focus on compression depth, rate, and recoil
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Participants
	﻿Study protocol
	﻿Measures
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Limitations
	﻿Conclusions
	﻿References


