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Dear Dr. Steindel,

Thank you for affording us the opportunity to submit a revised version of our manuscript. We have attempted to address each of your comments as well as those of the reviewers. We welcome any additional feedback that you can offer to further improve the manuscript.

Editorial comments:

General:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We have proofread the manuscript for any spelling or grammar issues that were present.

2. Please rewrite your title to avoid the subtitle.

We have rewritten the title according to your suggestion.
3. Please ensure you use ‘mL’ instead of ‘ml’, including in the figures.

We have changed “ml” to “mL” throughout the manuscript and on Figure 3.

Protocol:

1. For each protocol step, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

We apologize for our inability to get this aspect of the article correct. We have never done an article like this before. Hopefully, our protocol steps are now more complete. If it is still insufficient, please let us know.
Specific Protocol steps:

1. Please rewrite the instructions to swimmers in the beginning of the protocol as numbered steps in the imperative.

We have made this change.

2. 1.3.7-1.3.8: Is this trial 30 s as well?

We have clarified this.

3. 2.2.5-2.2.8: How are these calibrations done? Are these standard procedures for the instrumentation used?

Yes, this is standard procedure. Depending on the program, you simply click a button that initiates the process. The unit will sample both ambient air and the gas samples you provide with the specific concentrations that serve as the reference values. This was explained in a previous JoVE article so we have added that in as a reference.  

Figures:

1. 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.

We have uploaded an email exchange that I had with Aleksandra Mostowik from the Editorial Office of Journal of Human Kinetics. Please let me know if this is not sufficient and why because if so, I will obtain whatever is needed.

Table of Materials:

1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

Thank you for this suggestion. We have double checked and found one item that was indeed missing. I believe we have everything covered now.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

The evaluated work is of good scientific and technical level. Advances in knowledge in the area by proposing a simpler and faster test for measuring oxygen consumption of swimmers.

Dear Reviewer #1,

Thank you for taking the time to review our manuscript. We are glad to learn that you found our work of good scientific and technical level. We have addressed each of your concerns and look forward to any additional feedback you might be able to provide.
Major Concerns:

The abstract could describe some data obtained from the protocol.

We have added information regarding the metabolic rates at GET and RCP for our representative subject to the Abstract. Unfortunately, the 300-word limit restricts us from adding anything more, but these are at least the most important data that this test reveals.
Minor Concerns:

62/5000

Why is the text marked in yellow from line 170?
In section C of the “Instructions for Authors” for this journal under the heading of “Protocol length and highlighting,” bullet-point #2 states: “For a protocol section that exceeds 3 pages, highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Our scriptwriters will derive the video script directly from the highlighted text.”
Reviewer #2:

Manuscript Summary:

In this paper, the authors provide methodological considerations regarding a novel method to assess parameters of aerobic function (VO2max, GET, and RCP) during a rapidly-incremented ramp-test for swimming. The manuscript is well written and it provides accurate details on how to conduct and interpret such a test. I have few comments for the authors.
Dear Reviewer#2,

Thank you for taking the time to review our manuscript. We appreciate your detailed comments and have acted upon each one. We welcome the opportunity to address any lingering concerns you might have with our revised version. 

Comments:

Line 79: "Maximal" relative to the ramp-slope of use
We have added this qualifying statement.

Line 81: "achieve" better than "endure" here.
Change made.

Line 83: I see that the authors are distinguishing between VO2peak and VO2max. I wouldn't say "based on the assumption that it is the most rapid rate at which the individual can consume O2 per se". In the majority of cases the highest VO2 recorded at the end of a RI test is the same - if not higher - than the one recorded during, for instance, a time-to-exhaustion trial. Thus, I would say that generally a RI test provides the highest rate at which O2 can be consumed. After all, this was also the original and correct interpretation of Whipp (1981).
We have removed that parenthetical addendum.

Line 87: I would say "non-invasive and indirect"
Addition made.

Line 91: although the occurrence of LT has solidly been linked to lactate changes within the blood, the authors should be careful when linking the RCP with an irreversible accumulation of lactate. The RCP is a complex phenomenon that, although strictly linked to the increasing contribution of the "anaerobic pathway" to the energy demand, originates because of many different factors.

We have qualified this statement.
Lines 79-91: although the observations described in this paragraph are well established, it would be good to provide some references. After all, they are all based on other people's work…
We have added references to support the statements we have made in that section.

Line 100: another pertinent reference here is Iannetta et al., SJMSS 2018.
We have added that reference.

Line 102: as the authors surely know, although the VO2 between the RCP and CP/MLSS are in most instances the same, the WR is not. Therefore, I would add something like this: "although attention should be paid when translating ramp-derived WR to CWR" (Keir et al., APNM 2018; DiMenna et al., JESF 2009).
We have added a statement to clarify this.

Line 119: This is something that I disagree with. The slope of the VO2/WR relationship cannot be used to calculate delta-efficiency, because it is affected by the kinetic property of the muscle pools being recruited. A greater slope not necessarily means a lower efficiency. Vice-versa a smaller slope not necessarily means an improved efficiency (Keir et al., JAP 2016; Boone et al., Sport Medicine 2012).
We appreciate the concerns you have voiced about this here and below. One option to address these concerns would be for us to remove all mentions of the VO2-work rate slope that can be derived from this test based on the contention that it has no relevance as a measure of exercise economy. If you believe that this is warranted, we will do so; however, we would rather not because: 1.) we believe that the parameter does have relevance in this regard with appropriate interpretation; and 2.) the objective of this article was to provide instructional video regarding a test that we have previously documented in a published paper that did indeed include mention of derivation of the VO2-work rate slope from this protocol (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5504584/). If readers/viewers are doing so to derive more information about implementing the test they have read about previously, there will not be congruence between the two publications if we remove it completely. With these two things in mind, we have chosen to leave it in and qualify the statements about its usefulness. We welcome your feedback regarding any additional information we can include for this purpose or, alternatively, if you believe all references to this parameter should be removed. 

Line 157: how many participants?
We have added this information.

Line 282: bike tests usually do not have a warm-up phase. This practice can alter the gas-exchange profiles by modulating the CO2 stores at ramp-onset. Furthermore, I see that the pace is not controlled (what is moderate in this case?). Thus, this could potentially affect the reproducibility of the GET and the slope of VO2 increase. Don't the authors think that this phase should be better controlled? Or avoided?
Unlike cycling, swimming requires acute accommodation to both a more complex movement pattern and also performing the movement in the water environment. These were competitive swimmers and they were instructed to swim at a pace that was not taxing. This is something they are well accustomed to in the competitive arena. We have changed “moderate” to “light” which is a better description and emphasised that this should just be done with care taken to avoid engendering any lingering effects that could influence the results of the test. 

Line 427-429: this would be a good place to cite a recent paper from Iannetta et al. (MSSE 2019).
Citation added.

Line 430: "non-linearity for a given person". I'm not sure this is clear. Consider rephrasing, perhaps referring specifically to the non-linear behavior of VO2 across the intensity spectrum.
Rephrased.

Line 440-441: it is important to mention here "above that which would be predicted by linear extrapolation of the VO2 cost from the moderate-domain".
Added.

Line 445: not necessarily VO2 attains VO2max. Exhaustion can occur earlier. I would mention that in most cases, but not all, VO2max is attained.
We have qualified this statement.

Lines 448-450: Well, although agreeing with the authors on the fact that the intensity domain schema currently provides the best strategy to normalize exercise intensity, I have some doubts about the fact that this schema is well accepted in training settings. Uncountable exercise training zones exist out there which have little to do with physiological boundaries and responses. No need to change anything; this is just a personal consideration.
Agreed. What we meant was that training at different intensities on different days of a training regimen is well accepted. Unfortunately, determination of those varied intensities is often done haphazardly as you suggest. Hopefully, as we continue to spread the word, this will change. 
Lines 459-471: First of all, why do the authors feel the need to discuss the equivalence between MLSS and CP in this paper? Second, the authors basically affirm that CP is superior to MLSS in detecting the heavy-to-severe boundary. In support to this supposition, they list several reasons discrediting MLSS. The result is that the reader is pushed to think that MLSS is flawed while CP is perfect. Indeed, the issues with the CP estimation are not mentioned at all. This is important, because the papers cited to support the lower WR at MLSS compared to CP used different methods and approaches for CP estimation. Thus, my question to the authors is: can we undoubtedly say that MLSS underestimates CP if this observation is based on studies that have used different methods to estimate CP? Furthermore, as the authors partly point out, the accuracy of MLSS is based on the delta change used from one trial to another. Again, the studies cited (and others) used different delta changes. Therefore, is it fair to conclude what the authors are concluding without acknowledging all the issues associated with MLSS and CP estimations? What I'm trying to say is that both methods (MLSS and CP) give very good estimations (when measured with gold standard procedures) of the heavy-to-severe boundary. Each of them have pros and cons. These, I believe, need to be acknowledged when discussing their equivalence.
There really is no need (or ability) for us to enter into that controversy in this paper so we have changed that section to simply state that both methods can be used but they do not always provide the same estimate. If the reader is interested in learning more about this, they can access the references that have been provided.
Lines 475-477: What do the authors imply with this statement?
Statement removed (see previous comment).
Lines 485: this paragraph finds me is disagreement. Exercise economy cannot be derived from rapidly-incremented exercise test, for the reason that I have explained before.
See previous comment about this.

Lines 496-513: By looking at figure 2 it seems that the rate of increase is VO2 is not constant throughout the incremental-test. Don't the authors think that increasing load may alter the force dynamics applied in the water and change the VO2 cost in a non-linear way? These potential biomechanical changes should be at least mentioned. This is also why I don't think the slope of VO2 can be used to calculate efficiency, because this slope will be affected not only by the kinetic properties, but also by the way each swimmers adapts from a biomechanical perspective to the increased "load". This might explain the variability seen in Figure 3.
We have added an explanation about this to the paragraph in the Discussion within which we speak about how increasing load during tethered swimming in an incremental manner might result in different adaptations to the increase of intensity compared to increased velocity during free swimming.  

Figure 4. I see in figure 4 that the breakpoints (especially the RCP) are not very marked. This is somewhat different from what is typically observed when using running or bicycle ergometers. I think the authors should comment on this. How does this affect the identification of these breakpoints?

Any physiological reason (muscle mass? Breathing patterns?)?
We have made mention of this in the Introduction.
Also values for end tidal pressures of O2 and CO2 should be expressed in absolute units (not percentages).
We have changed the units on Figure 4.

