RESPONSE TO REVIEWER #1

To Reviewer #1:

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


Major Concerns:
* As a manuscript written to describe a protocol that anyone reading it should be able to pick up, read, watch and reproduce, more precise detail is needed on several of the protocol steps to clarify:
Response: 
We have revised our manuscript accordingly.

* Line 74-75, recruit 15 healthy women. Where, and how, are recruits identified, and determined as healthy? Were/are incentives offered? What defines healthy (for example, self-defined, questionnaire about physical health, blood tests, BMI, etc)? How was this sample size determined?
Response: 
We have added two sentences as follows:
[bookmark: _Hlk9782249]Recruit 15 healthy women in their twenties through convenience sampling. Check medical history verbally. Exclude participants with cardiopulmonary disease. (lines 104-105)

No incentives were offered to partake in this protocol. (line 312)

*Line 74, preparation for the experiment. Are any preparations performed ahead of time for the electrocardiograph? Any standardizations or any control/baseline monitoring? If so, please include as part of preparation for the experiment.
Response: 
There were no special preparations required for the use of the electrocardiograph. No baseline monitoring was carried out.

*Lines 82-85, calibrate the expired gas analyzer. Does this require any standardized controls to be tested by the machine and the software used to collect patient samples? Do you follow manufacturer's protocols for calibration? If calibration deviates from manufacturer's protocols, this should be noted here. If "calibration" means turning on the machine and no other steps are taken, then "calibration" is not the proper terminology.
Response: 
We followed the manufacturer's protocol for calibration of the expired gas analyzer before the measurement. (lines 111-112).

*Line 88, the participant receives an explanation and instruction for the procedure. It should be clarified that the explanation of the procedure and instructions given are described later in the protocol, and refer to the specific section/s later in the protocol where these are described.
Response: 
[bookmark: _Hlk11085461]We have deleted line 88 and amended the entire procedure. (lines 116-172).

*Line 86, conditions and experimental design. The reviewer suggests including a section on how the video capture is set up at this time, since the video data, the electrocardiograph data, and the expired gas data are collected simultaneously. Currently, this section only describes the experimental set up for the electrocardiograph and ventilatory parameters.
Response: 
We have amended the description of the video capture (lines 113-115, 137, and 164).

*Line 96, fit the participant with a sampling mask. If the proper fit of the sampling mask is important for an accurate collection of data - for example, a specific seal is needed and different mask sizes may be required for accurate collection - this should be mentioned. Is the sampling mask fitted only over the mouth? Or over the mouth and nose? Is a seal test performed on the sampling mask before data collection begins?
Response:
As for the sampling mask, please refer to lines 130-133 and 157-160.

*Line 99 - 100, how does quiet breathing differ from rest breathing? Does the protocol require a period of sample collection prior to the quiet breathing, to allow for a baseline reading for comparison during the active protocol? If so, how is this recorded, and how is the comparison made at the end of the experiment?
Response:
[bookmark: _Hlk9802077]To avoid confusion, we have changed the terms ‘quiet breathing’ and ‘rest breathing’ simply to ‘rest’.

*Line 102, has a 10 minute break. Is the participant restricted in activity, or can the participant move around, drink, talk? Do all participants perform the same activity during this ten minute break, to control for variation in activity between patients? Is the break exactly ten minutes, or may testing resume earlier if a participant doesn't use their full ten minutes?
Response:
The participant’s actions taking place during the 10-min intermission have been described in lines 144-147.

*Line 112, and she gets dressed. In the previous protocol description above this point, it does not state that the participant is undressed. Please clarify.
[bookmark: _Hlk9804442]Response: 
The description ‘the participant is undressed’ has been deleted.

[bookmark: _Hlk9805192]*Line 86 - 113, is this procedure only performed once for each participant, or are they asked multiple times to perform the two breathing methods in order to determine which is more comfortable for them?
Response: 
The participant carried out the two 5-min deep breathing procedures only once.

*Line 143: upload the data using a CSV format…yields the average data for the randomly set period. The authors need to better clarify what does the randomly set period mean, how is it randomly set, by whom/what? Is there a specific software program used to perform these calculations? If the software needs to be managed by a technician, step-by-step instructions on how to use the software, convert the data to CSV, set any parameters, and any other functions that the technician performs using the software should be listed as part of the protocol.
Response: 
We have revised the part relating to lines 183-185 including software. We have also listed names of the software in the Table of Materials.

*Line 150, video set up. More information about how the video set up is prepared is needed. What color background is used, are there any stripes on the background or is it a solid wall or drapery (which might have folds that could impair visualizing breathing patterns), are there any other objects observable in the background, how much of an angle does the camera cover (whole body, just the thoracic region, etc), is the video camera on a solid stand or table, or hand-held? Is a particular frame speed used to capture recordings of participants as they breathe through the experiments? How is the camera angled relative to the participant (side, head-on, up towards the ceiling or directly at the thorax/abdomen?) And other useful information that may clarify how breathing patterns are visualized.
Response: 
We have added the following sentences:
1.2. Attach a video camera to a tripod at a distance of 1.5 m from the chair the participant will sit on. Prepare to record a lateral view of the sitting participant in a range from the top of her cranium to the seat of the chair. (lines 113-115)

(lines 195-203)
2. Make sure that contrast between the participant and background color is clear. 
3. Record the video image at 1/30 sec per frame, which is the standard speed for the video camera used. 
4. Upload the motion-images into a personal computer using video editing software 1 (see Table of materials).
5. Observe 5-min video images of the deep breathing phases at double speed under visual assessment and classify the breathing patterns as upper costal, diaphragmatic or thoracoabdominal. Use video editing software 2 (see Table of materials).
Note: Video images are analyzed by a cardiopulmonary physical therapist (MY).

*Line 153, a specific name for the video software used in this experiment should be provided, if available. The same for any software used to capture data from any of the recording devices.
Response: 
We have listed two video editing softwares in the Table of Materials.

*Line 154, defining the breathing pattern. Does this identification have to be performed by someone who has been trained to identify upper coastal, diaphragmatic and combined? If so, how are/were they trained? Exactly define how the pattern is scored - is the determination based on every breath taken, an average of those during the experimental time frame, etc.
Response:
We have amended 5 under 4. Assessment of the Breathing Pattern as follows: (lines 200-203)
5. Observe 5-min video images of the deep breathing phases at double speed under visual assessment and classify the breathing patterns as upper costal, diaphragmatic or thoracoabdominal. Use video editing software 2 (see Table of materials).
Note: Video images are analyzed by a cardiopulmonary physical therapist (MY).

*Line 158, participant determines which technique is more comfortable and notes the response. Clarify with more detail - are participants asked immediately when they are disconnected from all monitors, before they leave the chair or room, do they answer verbally or in a written survey? Is there a comparison scale given for the different breathing methods? Are multiple questions asked? This is a subjective determination - are the participants asked to give any other "free text" feedback about the experience and if so, how is that data collected and analyzed?
Response: 
[bookmark: _Hlk10051565]The description has been modified as follows (lines 205-211):
[bookmark: _Hlk9762586]5. Participants’ preferred pattern for deep breathing
1. Prepare a spreadsheet for the participant's response.
2. Ask the participant which of the two deep breathing techniques is more comfortable following the measurement of the DB pattern.
3. Fill in the spreadsheet with the participant's response.
4. Be ready to listen to the participant if she wants to talk about the procedure. Do not include the participant’s comments in the analysis.

* Figure and table legends (listed as in a separate file) were not received, and could not be reviewed. Tables and figures could not accurately be assessed for data presentation.
Response: 
We have carefully uploaded Tables and Figures in a separate file.

Minor Concerns:
*Line 30, The first sentence of the summary, "to confirm a method of instruction" does not fit with the primary experimental procedure presented in the manuscript, testing of different breathing patterns for efficacy and comfort. The method of instruction was not clearly defined or tested.
Response:
We have modified the first sentence as follows: (lines 29-30)
Here, we present a protocol to assess two deep breathing patterns of natural and diaphragmatic breathing for effectiveness and ease of execution.

[bookmark: _Hlk9761744]The method of instruction has been described as follows (lines 123-125 and 151-154):
1.6. Explain to the participant deep breathing with natural breathing (NB) pattern of slow and deep breaths, breathing in through the nose and blowing out through the mouth with no consideration or knowledge given on specific movement of the chest.
4.2. Explain to the participant deep breathing with diaphragmatic breathing (DB) pattern. Ask the participant to lace the fingers, place them on the abdomen and take a deep breath in through the nose, expanding the abdomen under the hands, then blowing out through the mouth and gently retracting the abdomen.
 
*Can the authors clarify how an n of 15 was chosen and whether this is considered significant for generating the data presented in this manuscript.
[bookmark: _Hlk9971968]Response:
[bookmark: _Hlk10306427]We recruited the participants through convenience sampling (line 104), and have also added a post-hoc power analysis in Discussion (lines 349-352).

*Line 154, reproduce the video images fast-forward - this statement needs clarification.
Response:
We have clarified Step 5 under 4. Assessment of the Breathing Pattern (lines 200-202).

*Line 180 - 181, "revealed main effect for the phase factor" needs to be clarified. The intent of this statement is not clear.
Response:
We have clarified the definition of factors as follows:
Note: Factor “instruction” includes two levels NB and DB, and factor “phase” has two levels rest phase and deep breathing phase. (lines 224-225)

*Line 199 - 204, and Table 2, the results of the breathing patterns were defined as upper coastal, combined, or diaphragmatic, yet most of the data is referencing either independent breathing method. If the breathing pattern was defined as combined, was this accounted for in the evaluation of results? Under natural pattern, 2 participants were using diaphragmatic breathing, and under DB, this increased to 6; the statement that participants were able to understand and carry out deep breathing as instructed is not fully supported by the data as it is presented.
Response: 
The overall goal of this method has been modified as follows:
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. (lines 95-97)

To answer the remaining queries, a paragraph has been added as follows:
[bookmark: _GoBack]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. The participants carried out one trial for each 5-min deep breathing phase, for this protocol was designed to simulate initial instruction in a clinical setting of a 5-min breathing exercise. However, participants did not have an ideal diaphragmatic breathing pattern when carrying it out for the first time in this protocol (Table 2). (lines 323-328)

*Reference 13 is cited in the text but is not included in the reference list.
Response: 
We have listed it accordingly.

*The major steps of the procedure are outlined, but not specifically highlighted to set them apart.
Response: 
We have highlighted the major steps of the procedure.

*If specific software programs are used, they should be identified in the table of materials and equipment.
Response: 
We have done so accordingly.
