[bookmark: _GoBack]RESPONSE TO THE REVIEW EDITOR

To Dr. Bajaj:

We appreciate the time and effort you have dedicated to providing insightful feedback on ways to strengthen our paper.


Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Response: 
We have read the manuscript thoroughly.

2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: AE-300S, Minato 138 Medical Science Co., Ltd., Osaka, Japan, DCR152 SR100, Sony Co., Ltd., Tokyo, Japan, etc.
Response: 
We have removed commercial language and used generic terms in the manuscript. We have also referenced them in the Table of Materials and Reagents.

3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
Response: 
We have rephrased Summary as follows in 50 words.
Here, we present a protocol to assess two deep breathing patterns of natural and diaphragmatic breathing for their effectiveness and ease of execution. Fifteen participants were selected, utilizing an electrocardiograph and expired gas analyzer for measurement of the ventilatory parameters, together with visual assessment by video capture of thoracoabdominal movement.

4. Please ensure that the abstract is between 150- 300 words.
Response: 
Abstract contains 273 words.

5. Please expand all abbreviation during the first-time use.
Response:
We have followed this rule accordingly.

6. Please reword lines 52-58 as it matches with previously published literature.
Response: 
We have reworded lines 52-58 and included them to revise comment #7. 

7. Please revise the Introduction to include all of the following:
Response: 
We have revised Introduction as shown below:

a) A clear statement of the overall goal of this method
[bookmark: _Hlk9691283][bookmark: _Hlk9686375]Response: 
We have added a statement on overall goal (lines 95-97).
The overall goal of this study was to find a viable and efficient method of deep breathing exercise based on analysis of oxygen consumption, ventilatory parameters, and chest wall excursion.

b) The rationale behind the development and/or use of this technique
Response: 
We have revised lines 59-62.
The cardiopulmonary physical therapist normally treats the patient according to the individual's needs and requirements. However, in general, the patient is left to carry out preoperative deep breathing exercise by him/herself. Therefore, it is imperative to find a simple and effective instruction method for the patient to carry out deep breathing exercise1.

c) The advantages over alternative techniques with applicable references to previous studies
Response:
We have added lines 89-93.
Continuous and quantitative sampling of ventilatory parameters can measure breathing precisely compared to alternative techniques. VO2 obtained in this protocol can be regarded as an indicator of work of breathing8. Further, f, VT, and minute ventilation are related to ventilatory efficiency, and information on breathing pattern can also be obtained from these ventilator parameters plus inspiratory and expiratory time.

d) A description of the context of the technique in the wider body of literature context 
[bookmark: _Hlk9693761]Response:
We have added in lines 75-83.
It is well known that cardiopulmonary exercise testing is carried out using an expired gas analyzer6,7. For diaphragmatic breathing, some investigators8,9 have reported measurement with an expired gas analyzer for patients with chronic obstructive pulmonary disease. Jones et al.8 compared diaphragmatic breathing, pursed-lip breathing, and a combination of both, with that of spontaneous breathing. Oxygen consumption (VO2) and respiratory rate (f) were measured during these three methods of breathing. They described that higher resting VO2 may be explained by the increased mechanical work of breathing8. Ito et al.9 examined the immediate effect of diaphragmatic breathing or respiratory muscle stretch on VO2, f and tidal volume (VT).

e) Information to help readers to determine whether the method is appropriate for their application
Response:
We have added in lines 65-67 and lines 70-73.
The therapeutic outcome of this method includes a reduction in work of breathing and improvement in efficiency of breathing2,3, and this brings about an increase in tidal volume, resulting in a reduction in respiratory rate.
In regard to the question of deep breathing being effective as a means of a reduction in the mechanical work of breathing and improvement of ventilatory efficiency, it may be useful to quantify ventilatory parameters by an expired gas analyzer.

8. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
Response: 
We have included an ethics statement as follows (lines 100-101):
This protocol was in accordance with the ethical principles of the Declaration of Helsinki. The procedure was explained to all participants before commencement of the study.

9. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points throughout.
Response: 
We have amended the format accordingly.

10. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid the usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.
Response: 
The protocol section has been written in the imperative tense.

11. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
Response: 
We have relocated lines 78-81 to lines 313-315 as follows:
First is the control of food intake. The ratio of carbon dioxide output to oxygen uptake provides information about the nutrient mixture catabolized for energy10.
We have also relocated lines 130-132 to lines 323-324 as follows:
In general, breathing exercise takes three to five min to execute. Therefore, the investigators allocated a 5-min deep breathing phase sandwiched between the two rest phases.

12. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps in the protocol contain only 2-3 actions per step.
Response: 
We have made sure that individual steps contain no more than 2-3 steps.

13. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.
Response: 
The protocol steps have been added to accordingly.

14. 4: How is the step performed?
Response: 
We have revised and expanded the whole protocol (lines 192-203).

15. 6: Do you use any software to perform the statistical analysis? If yes please provide all the button clicks etc.
Response: 
We have added the following sentence (lines 214-215).
Perform statistical analysis using commercial computer software (see Table of Materials), then provide all the button clicks.

16. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
[bookmark: _Hlk9692963]Response: 
We have highlighted according to your comment.

17. Please place all the figure legends after the representative results and before the discussion.
Response: 
We have placed all the figure and table legends after representative results and before the discussion. (lines 271-306)

18. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Response: 
We have uploaded the copyright permission to reuse Tables 1 and 2 from a previous publication.

19. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
Response: 
We have revised the Discussion as follows:

a) Critical steps within the protocol
[bookmark: _Hlk10312704]Response: 
We have amended the descriptions as follows (lines 312-321):
There are three critical steps within the protocol. First is the control of food intake. The ratio of carbon dioxide output to oxygen uptake provides information about the nutrient mixture catabolized for energy10. VO2 measured in the expired gas is affected by food intake in lower physical activity than higher one11. The result for VO2 (Table 1) demonstrates a lower physical activity during deep breathing. Consequently, it is imperative to set conditions for food intake prior to measurement. Second, the participants are required to refrain from talking during measurement so as not to influence expired gas data. Third, to avoid possible learning effects of the DB pattern on the NB pattern, the execution of the breathing pattern sequence for the measurement is important (Figure 1).

b) Any modifications and troubleshooting of the technique.
[bookmark: _Hlk10312361]Response: 
We have amended the descriptions as follows: 
(lines 328-330)
Modification of this protocol may require further instruction time and practice for learning diaphragmatic breathing to compare the two breathing methods.

(lines 332-336)
For the measurement of the expired gas on a breath-by-breath basis, the number of samples per min for the ventilatory parameters is equal to the respiratory rate per min. The number of samples per min is known to increase during vigorous physical activity, but that for the ventilatory parameters decreases during deep breathing as was shown in this protocol. Considering the above fact, the average time for data collection should be determined.

(lines 338-347)
By the use of a video camera, it is possible for one investigator to carry out this protocol. In addition, a breathing pattern can be easily judged by fast-forwarding the motion-images. During the preliminary testing for this protocol, markers were placed on the sternum and abdomen, followed by videotaping. However, these markers were of no assistance for the visual judgment. Consequently, it was decided to have the participant wear a tight-fitting black shirt. Furthermore, it may be easier to observe the thoracoabdominal excursion if the color of the shirt is in contrast to that of the wall. In this protocol, the wall’s background color is white beige in contrast to the black shirt. The investigators recommend the use of different protocol(s)12,13 if one intends to study breathing patterns particularly with attention to the kinematics of the thorax.

c) Any limitations of the technique
Response: 
We have added the following paragraph (lines 349-353).
Limitations: As for the sample size for this protocol, calculation by post-hoc power analysis14 yielded 0.75. To satisfy statistical power of 0.8 defined by Cohen14, a minimum sample size of 17 participants would have been required for this protocol, which meant that it had a shortage of two participants. Further, the distribution of pulmonary ventilation could not be assessed, as would have been possible with electrical impedance tomography15.

d) The significance with respect to existing methods
Response: 
We have added the following sentence (lines 355-357):
Continuous and quantitative sampling of ventilatory parameters can measure breathing precisely compared to alternative techniques. Ventilatory parameters obtained in this protocol include mechanism of intervention and energy cost in a systematic review of breathing control2.

e) Any future applications of the technique
Response: 
We have added the following sentence (lines 358-359):
Henceforth, the investigators would like to explore how ventilatory parameters in the elderly and individuals in supine and/or side lying would differ from those in this study.

20. Please expand the journal title in the reference section.
Response: 
We have expanded the journal title accordingly.

21. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Response: 
We have revised and uploaded all tables accordingly.

22. Please remove the figure number and the legends from the figure.
Response: 
We have removed the figure number and the legends from Figures.

23. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please alphabetically sort the materials table.
Response: 
We have revised the table of materials accordingly.
