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VERSION 1 - REVIEW 

REVIEWER Je Hyeok Oh 
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REVIEW RETURNED 22-Dec-2015 

 

GENERAL COMMENTS The 2015 International Consensus on Cardiopulmonary 

Resuscitation (CPR) and Emergency Cardiovascular Care Science 

with Treatment Recommendations suggest the use of feedback 

devices during training.
1
 In addition, they suggest the use of tonal 

guidance (examples include music or metronome) during training to 

improve compression rate if feedback devices are not available.
1
 

The present study will provide the useful information on the effects 

of tonal guidance during CPR training to potential readers of the 

BMJ Open. However, some points should be revised prior to publish. 

1. Introduction. Line 4-6 sentence: Please cite the studies that had 

reported negative effects of tonal guidance.
2-4

 

2. Introduction. Line 10-12 sentence: Several studies had already 

reported that the qualities of chest compression decreased if the 

chest compression rate would increase.
5 6

 Please cite these studies 

in the manuscript. 

3. Introduction. Line 12-14. Please cite “the prior studies” that you 

had checked. 

4. Methods. Line 1-2. Add IRB approval number and describe exact 

approval date. 
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5. Methods. Line 2-3. Please describe whether your study was 

randomized or not and with blindness or not in the section of study 

design. 

6. Methods. Line 4-7. Please describe inclusion criteria and 

exclusion criteria of the participants. 

7. Methods. Line 7. Please describe types of informed consent 

(written or verbal). 

8. Methods. Line 26. How many participants included in the training 

phase at a time? If one participant included at a time, the participant 

could perform the training phases with random order. Therefore, the 

probability of trial sequence would be 1/6 in all participants 

(100→120→140 or 100→140→120 or 120→100 →140 or 

140→100→120 or 120→140→100 or 140→120→100). However, if 

all participants included in the training phase at a time, the trial 

sequence of all participants would be same. In that case, running 

effects could not be minimized. Therefore, please describe how 

many participants included in the training phase at a time. 

In addition, please describe the exact methods of random allocation 

of the tests (t100, t120, t140). 

9. Methods. Please describe when (study period; e.g. from Jan 2015 

to Aug 2015) and where the trials were performed. 

10. Methods. Line 36-37. Please describe detailed methods (e.g. 

two-sided significance level, sample size calculation hypothesis [test 

for equality or test for non-inferiority/superiority or test for 

equivalence]) of sample size calculation and the reasons why you 

determined the allowable difference as 25% of ACD. If it is possible, 

cite the evidences why you chose the allowable difference as 25% of 

ACD. 

11. Results. Line 14-17. Please show the results of ACD in the test 

without tonal guidance just after training phase (t100, t120, t140). In 
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addition, compare the results of ACD in the test without tonal 

guidance. 

12. Results. Please show another analyses according to the 

differences of participants (Medical student or Paramedic student, 

Male or Female, High Body Mass Index or Low Body Mass Index). 

13. Results. Line 17-19. You described the results of the ratios of 

incomplete release and improper hand positions were from the 

measuring phase data. However, I think that you mistake the test 

result without tonal guidance just after training phase as measuring 

phase data. Please confirm where these data were originated. 

14. Discussion. Line 8-10 & 33-34. I recommend that you change 

the word “in practice” with “in training phase” and add “(measuring 

phase [tonal guidance=120/min] of t100)” at the end of a sentence to 

clarify the meaning of the sentence. 

15. Discussion. Line 19-20. I disagree with “This trend regarding 

duty cycle is similar to those regarding ACD”. The results of this 

study were as follows. First, the order of the measuring phase ACD 

were t100>t120=t140. Second, the order of the duty cycle (%) were 

t100<t120=t140. Considering that the deeper ACD and the shorter 

duty cycle have advantages, t100 could be most favorable methods 

of tonal guidance during CPR training if we will use 120/min tonal 

guidance in real CPR situation after CPR training.
7
 This is the key 

point of the present study. Please emphasize this point as a most 

important implication of the study. 

16. Discussion. Line 22-23. I think that you wanted to describe “We 

think that limitation of chest compression rate comparing with that in 

training phase (measuring phase [tonal guidance=120/min] of 

t140) causes a longer duty cycle, resulting in a lower depth”. 

However, there were no statistical differences between t120 and 

t140 in the results. This study used only 120/min tonal guidance in 
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the measuring phases. Therefore, the sentence is inappropriate. 

17. Discussion. Line 24-26. Please show whether the same results 

would be derived or not with your study data. 

18. Discussion. Line 33-37. Line 33-34 is duplicated with Line 9-10. 

Please delete line 34-37 because the sentence is inappropriate. The 

reasons are as follows. The 2015 CPR guideline recommend the 

optimal chest compression rate as 100-120/min.
8
 Therefore, you 

could not describe t100 as slower rate compared with guidelines. In 

addition, there were no evidences that we should use 120/min tonal 

guidance in real CPR situation. Therefore, line 34-37 could be 

exaggerated expression. 

19. Conclusion. Line 2-4. The main result of this study was that t100 

induced deeper ACD and shorter duty cycle in 120/min tonal 

guidance CPR. Therefore, it would be better if the second sentence 

of the conclusion would be replaced with “Using tonal guidance of 

100/min during CPR training could result deeper chest compression 

depth and shorter duty cycle if we will conduct 120/min rate 

metronome-guided CPR.” 

 

Thank you for performing good research. It will be better if you will 

make some corrections. 
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REVIEWER Sang O Park 
Konkuk University School of medicine, Konkuk University Medical 
Centre, Seoul, Republic of Korea 

REVIEW RETURNED 06-Jan-2016 

 

GENERAL COMMENTS Thank you for giving a chance of reviewing this interesting article.  
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This study tried to reveal the effect of previous trained rate of 
trainees (100,120 and 140) on the compression quality in 
metronome guided CPR. Authors emphasized effect of training 
status of rescuers regarding chest compression rate on the 
metronome-guided CPR. However, I think that there were some 
weak points in this simulation study..  
 
Most BLS traing classes used the guideance of compression rate of 
100-120 pm. Any BLS class do not teach 140 rate of compresison 
during CPR training. Setting seemed to be not suitable to the real 
situations.  
 
Second, considering that most trainees generally experience the 
CPR after considerable times from their training, large interval 
between the training and practical phase (over 2-4 weeks) seem to 
be more appropriate to access CPR quality in your study.  
Too small participants may be critical limit to generalized the your 
study result also. 

 

REVIEWER Kiran H Dellimore 
Philips Research, the Netherlands 

REVIEW RETURNED 06-Jan-2016 

 

GENERAL COMMENTS Major points:  
Limitations- It is not clear that the authors have adequately 
presented all the potential study limitations. The authors mention: 
"We enrolled senior students of a medical school and two paramedic 
schools who, within the previous year, had finished two sessions of 
regular CPR training courses based on the American Heart 
Association (AHA) Basic Life Support course according to the 2010 
AHA guidelines for CPR and emergency cardiovascular care." Did 
some study participants receive training more recently than others. 
Also during those sessions (prior to enrollment in the study) at what 
compression rate were students trained to deliver compression? 
Could this prior training before enrollment in the study have had any 
influence on the results obtained? Also, might there be an interval in 
time between training and CPR performance over which the the prior 
training has lesser or negligible influence on the compression 
rate/depth? Also were the participants aware of the study objective 
(i.e., blinded to the study purpose)- i.e. did they know that 
compression was different during each test? Please clarify this 
question.  
 
 
Results: 1) The authors do not discuss or explain in Fig. 3 (b) [post-
hoc results duty cycle] why a bigger change is observed for t120-100 
than for t140-100, despite the fact that the difference in rate is much 
larger between 140 cpm and 100 cpm. Please discuss.  
 
Minor points:  
1. There are several grammatical errors throughout the manuscript 
(see attached highlighted and commented manuscript pdf). e.g., 
evidences should be evidence; any of the prior studies should be 
none of the prior studies, range of target should be target range etc.  
2. It may be better in the abstract to say that 42 students were 
enrolled in the study but 5 subsequently dropped out due to physical 
restraints, therefore complete data was gathered from only 37 
participants.  
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3. one person CPR should be written as one-person CPR.  
4. Flow diagram of the experimental procedure: chest compression 
only should be chest-compression-only; also please define r1 and 
r2.  
5. Discussion: please be more specific and elaborate more on the 
statement: "This effect of  
the training status regarding the rate of chest compression on its 
depth may be more critical if CPR is  
performed by a female or light-weight rescuer, considering the 
results of another study."  
  
The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 

 

VERSION 1 – AUTHOR RESPONSE 

Responses to the comments of Reviewer #1  

 

First of all, we really appreciate your detailed and careful review, which was a great assistance in 

enhancing our manuscript’s quality.  

Below are point-by-point responses to your review comments.  

1. We understood your concern. However, some of your recommendations are the references 

discouraging the use of metronome guidance in CPR, and they may not be suitable to be cited in that 

position. Hence, we only cited reference #4 among them.  

2. We have carefully considered following your recommendation. However, we concluded that 

suggested references are not suitable to be cited, because the sentence was not intended to describe 

the negative correlation between the rate and the depth of chest compression.  

3. We agreed to your concern, so we modify the sentence to clarify ‘prior studies’.  

4. We added the detailed information regarding IRB approval following your recommendation.  

5. We added more detailed description of our study design.  

6. Inclusion criteria had been already described in the method section, and we added the exclusion 

criteria.  

7. We clarified the type of informed consent following your recommendation.  

8. We added the number of the participants included at a time, which was only one, and detailed 

randomization method in the manuscript following your recommendation.  

9. We added the description regarding the period and the place the trials were performed.  

10. We added a description regarding the detailed statistical method following your recommendation. 

However, we could not follow the recommendation regarding the sample size calculation, because 

our study design was not to determine the superiority or non-inferiority of two groups. Moreover, we 

did not have any base evidence for sample size estimation, because there was no study assessing 

similar variables with similar study design. Hence, we set an effect size on empirical base, instead. 

Besides, we enrolled about 15% more than calculated in sample size estimation according to the rule-

of-thumb, because we had found that our data did not follow normal-distribution and had to use 

Friedman test, non-parametric counterpart of repeated measure ANOVA (Erich L. Lehmann, 

Nonparametrics : Statistical Methods Based on Ranks, Revised, 1998, ISBN=978-0139977350, 

pages 76-81).  

11. We added the results of ACD in the test without tonal guidance and compared them, following 

your recommendation.  

12. We considered your concern carefully but concluded that the analyses you had recommended 

were a bit far from the objective of our study. Moreover, it may not have a value even as a baseline 

analysis, considering the study design we chose was crossover trial. Hence, we decided not to 

include the results of additional analyses according to the background or characteristics of the 

participants.  

13. The results were from measuring phase as described in the manuscript, and the analysis was 
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intended to assess whether there was any trend in error rate according to the relative difference 

between chest compression rates of measuring phase and training phase. We modified the regarded 

sentence in discussion to help avoiding misunderstanding.  

14. We modified the first sentence following your recommendation. However, we used the term ‘in 

practice’ intentionally in the second sentence because it was intended to generalize the results of our 

study.  

15. We modified the sentence following your concern regarding the correlation trend of duty cycle and 

ACD. However, we could not agree with your opinion to emphasize the result as that t100 could be 

most favorable training method for 120/min tonal guidance CPR. Detailed reason was described in 

last paragraph just before limitations.  

16. We modified the sentence to avoid misunderstanding, according to your concern.  

17. We did not include the result. Please refer to the answer to your review comment #12 above.  

18. We modified the sentence to avoid misunderstanding slightly, according to your concern. 

However, the paragraph was not intended to describe our translation of the results, but to suggest the 

necessity to avoid possible exaggerated translation of the results, and line 34-37 was described as an 

example of that exaggerated translation.  

19. Please refer to the answers to your review comments #12 and #17.  

 

 

Responses to the comments of Reviewer #2  

 

Thank you for reviewing our work, and your review was helpful in improving the manuscript.  

First, our study was not intended to compare the current methods used for CPR training or to suggest 

newer, efficient one. It was to assess the influence of the familiarized chest compression rate of the 

rescuer on the quality of metronome-guided CPR. Hence, we used the rate of 140/min as an 

experimental condition regardless of the rate used in real situation. It was same for the setting of an 

interval between training and measuring phases. However, we understood your concern and 

commented it in the limitations of the study.  

Second, the number of the participants may be small as you commented. However, we believed that 

it was enough to assess the research question, considering crossover design of the study and the 

result of sample size estimation.  

 

 

Responses to the comments of Reviewer #3  

 

We really appreciate your detailed review comments. Those were very helpful in enhancing the 

quality of our work.  

Below are the point-by-point answers to your comments.  

1. Major points, limitation #1: We agree to your concerns regarding the necessity for presenting more 

potential study limitations. Hence, we described the possibility of bias caused by ambiguity of baseline 

training status of the participants in limitation section and some points which could justify the results.  

2. Major points, limitation #2: The participants knew the purpose of the study because the informed 

consents were obtained from them. However, they were blinded to the rates of metronome used in 

both training and measuring sections. This was clarified in method section following your 

recommendation.  

3. Major points, results: We think that there was a misunderstanding regarding the boxplot. The plot 

indicated that the distribution of the differences was narrower in t140-t100 than in t120-t100, not that 

the differences were bigger in t120-t100. Median values of duty cycle were same in both t120-t100 

and t140-t100 as described in result section. Anyway, we discussed the effect on duty cycle limited to 

the conditions when the rate of chest compression in the training phase was slower than the rate of 

metronome guidance in the measuring phase, regarding your concern.  

4. Minor points #1: We carefully reviewed the attached - highlighted and commented file, and 
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corrected the manuscript following the most of your recommendations.  

5. Minor points #2: Modified following your recommendation.  

6. Minor points #3: Modified following your recommendation.  

7. Minor points #4: ‘Chest compression only’ was modified following your recommendation. However, 

‘r1’, and ‘r2’ were already defined in figure. ‘r1’ represented the rate selected in trial 1 and ‘r2’ did that 

in trial 2 as described in the box explaining training phase of trial 1 and trial 2.  

8. Minor points #5: Modified following your recommendation.  

 

 

Reponse to the editorial comment  

 

We adjusted the manuscript title following the editorial comment. 

 

VERSION 2 – REVIEW 

REVIEWER Je Hyeok Oh 
1. Department of Emergency Medicine, College of Medicine, Chung-
Ang University, Seoul, Republic of Korea  
2. Department of Emergency Medicine, Chung-Ang University 
Hospital, Seoul, Republic of Korea 

REVIEW RETURNED 21-Jan-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review the article titled "Effect of the 
rate of chest compression familiarized in previous training on the 
depth of chest compression during metronome-guided 
cardiopulmonary resuscitation: a randomized crossover trial".  
The authors revised the manuscript well according to the reviewer's 
concern.  
Thank you.  

 

REVIEWER Kiran H Dellimore 
Philips Research, The Netherlands 

REVIEW RETURNED 23-Jan-2016 

 

GENERAL COMMENTS Thank you for taking the time and effort to address the issues raised 
in the initial review. I have no further comments.  
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