Reviewers’ Comments
		Authors Response	
	

	1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
	We sincerely thank the reviewers for the recommendation. The revised manuscript has been proofread as suggested. 


	2. Please use a professional copyediting service to improve your manuscript since several sentences have grammatical errors and the meaning conveyed is not very clear to the reader.
	Thank you reviewer for the comment. 

Professional copyediting service has been used for the manuscript.



	3. Please revise the following lines to avoid previously published work: 70-71, 99-100, 144-146, 160-162.
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Furthermore you could add that the training of this activity is essential for independence. Finally to perform a sufficient and adequate training the knowledge about muscle fatigue should be easily and feasible measurable during training. Now you could talk about SCI patients and continue as you already did in section 2 of the introduction.
	We thank the reviewer for this useful suggestion. The following lines are reviewed in the manuscript.

Line 70-71
“Describe the exclusion criteria to the potential participants including medical condition that would cause them fail in completing the instructions during the study. Other exemption criteria include participants that have osteoporosis and bone fracture12, ….” (page 3 line 107-109)  

Line 99-100 
“… Strap the MMG sensors around the thigh in order to reduce motion artefacts12.” (page 5 line 169-170)

Line 144-146
“The MMG signal were recorded by a vibromyography sensor at a sampling rate of 2 kHz. A finite impulse response band-pass filter between 20 Hz and 200 Hz was used to relay and transform the raw data of MMG signal as recommended by manufacturer for the muscle effort assessment20.” (page 7 line 275-278)

Line 160-162
“There were three phases of SitTS described in this study. Phase 1 began with the start of movement and lasted when buttocks leave the seat. Phase 2 referred to from the time when buttocks leave the seat up to the maximum hip flexion event. Phase 3 denoted from beginning of hip extension and lasted to the end of the movement.” (page 8 line 303-306)

The further elaboration has been added as suggested in introduction section. 

“This exercise is essential for independence training, which eventually helps SCI population improve their quality of life. In order to perform a sufficient and adequate SitTS exercise, the knowledge regarding their biomechanics and muscle activity should be feasibly measurable during the training.” (page 2 line 47-50) 

	4. Please revise the Introduction to include all of the following with appropriate citations:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
	We thank the reviewer for this opportunity to clarify.

“The purpose of this study is to describe the biomechanical contributions of arms and legs throughout repetitive SitTS in incomplete SCI individuals. The proposed method will outline the biomechanical analysis in relation to their subjective sense of muscle performance and feeling of ‘effort and tiredness’ regarding their arms and legs contribution throughout the SitTS exercise.
Many previous SitTS studies only concentrated on investigating the kinematics and kinetics aspects of the activity4-7. In a wider context of SitTS training, the development of this method which includes the instrumented of standing frame (SF) and force plate analysis will lead researchers to assess both upper and lower limb contribution of other populations i.e. stroke, elderly, osteoarthritis8-10. Previous study by Zoulias et al., whom instrumented a custom built hardware and software of SF presented a large frame design11. This method may be found to be challenging. Hence this SitTS study highlighted a portable instrumented SF where it can be easily replicated by other researchers with an existing motion analysis laboratory setup.” (page 2 line 58-69)

	5. JoVE cannot publish manuscripts containing commercial language. 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. For example TSD250A (Sonostics VMG BPS II Transducer), CoolTerm software (version 1.4.6; Roger Meier’s), AcqKnowledge 4.3.1, BIOPAC System Inc., USA, etc.
	Thank you reviewer for the comment. All commercial language have been removed from the manuscript.

“Instrument each SF leg independently with force sensor15 at the bottom of SF’s leg given the sensitive range of each sensor is from 0 kg to 12 kg (Figure 2).” (page 4 line 127-128).

“Place two MMG sensors at the thigh area of rectus femoris …” (page 4 line 165).

“Place FES electrodes on quadriceps and gluteus maximus muscles18.” (page 6 line 213).

“Extract and store raw MMG data of rectus femoris muscle using a two acquisition units and a vibromyography software ...”(page 7 line 272-273)

	6. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
	We thank and appreciate the reviewer for this valuable comment.

The numbering of protocol has been added in manuscript page 2-8 line 82-295.

	7. Please provide the participant selection details in the following format:
a) CASE PRESENTATION: (required, if applicable)
b) Include patient demographics, applicable family/social/medical histories, symptoms and signs, past treatments, and results of physical tests in paragraph form here...
c) Diagnosis, Assessment, and Plan: (required, if applicable)
d) Include an explanation of initial tests performed, the rationale behind the tests, diagnosis reached, symptoms or signs leading to diagnosis, additional tests or procedures used to confirm the diagnosis, differential diagnosis, treatment plan, the rationale behind planned treatment/procedure, complications, and side effects of treatment in paragraph form here...
	Thank you. 

The participation selection has been improved and added in manuscript page 2-3 line 82-112.


	8. 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 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.”
	We really appreciate and thank the reviewers for the comment.

 All text in the protocol section had been changes into imperative tense and have been added in manuscript page 2-8 line 83-295.

	9. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Readers of all levels of experience and expertise should be able to follow your protocol.

Line 97: How were the quadriceps muscles identified? How were the sensors placed and secured?

Line 101: How was the position of these markers determined? How were they placed and secured?

Line 108: What was the countdown timing? 15 s, 30 s, 1 min, etc.

Line 114: What all parameters were monitored by the researchers? How were these recorded and analyzed?

Line 116: How were the quadriceps and gluteus maximus muscles identified? Where exactly were the electrodes placed? How were they secured? 




How was this trial different from the previous one? Is the presence of an FES the only difference? Was the same exercise repeated in this trial as the previous one? If not, please describe the new trial exercise.


Line 125: Please clarify the term “highest balance”. Does it mean to what extent they could raise their body, or does it mean how long they could hold this position?

Line 131: How was the data extracted? What all datasets were extracted? What program was used? If this step needs to be filmed, please make sure to provide all the details such as “click this”, “select that”, “observe this”, etc. Please mention all the steps that are necessary to execute the action item. Please provide details so a reader may replicate your analysis including buttons clicked, inputs, screenshots, etc. Please keep in mind that software steps without a graphical user interface (GUI) cannot be filmed.
	Thank you for the recommendation.

All steps has been revised to ensure all levels of experience and expertise should be able to follow the protocol.


For line 97, the protocol details has been added in manuscript page 4-5 line 163-170.
 

For line 101, the protocol details has been added in manuscript page 4 line 143-151.


For line 108, the protocol details has been added in manuscript page 5 line 186-187.

For line 114, the protocol details has been revised in manuscript page 3 line 115-117, page 5 line 180-181, line 198, page 7 line 257-282. 

For line 116, a reference has been added following to the FES electrode placement in the manuscript page 6, line 213-221.

The FES electrode is consist of a gel layer that has an adhesive surface which is easy to be secured to the skin surface. 

To clarify, these SitTS study propose an additional parameter of arm force contribution. The same exercise routine has been repeated for both Day 1 and Day 2. Hence the arm contribution is observed when participants perform the voluntary SitTS (Day 1) and with the assisted FES SitTS (Day 2). 

For line 125, “Highest balance is achieved when they could hold on to the selected event longest.” (page 7 line 291-292)



For line 131, the protocol details has been revised in manuscript page 7 line 257-282. These steps will not be filmed.

	10. Please include a single line space between each step, substep, and note in the protocol section.
	Thank you for the comment. 

A single line space between each step, substep, and note in the protocol section had been added in the manuscript page 2-8 line 81-295.



	11. Please do not use the 1 – 1.1 – 1.1.1 numbering format for the results section.
	We thank reviewer for the comment.  

The numbering at the results section had been deleted in the manuscript page 9-10 line 358 and 392.



	12. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text. Please include a title and a description of each figure and/or table.
	Thank you.

All figures, tables and their titles are included at the end of the representative results. The description has been added at the each figure and table as in the manuscript page 11-13 line 458-513.



	13. Please remove the embedded figure(s) and table(s) from the manuscript. Please remove the titles and Figure Legends from the uploaded figures and tables. The information in the Figure Legends after the Representative Results is sufficient.
	Thank you reviewer for the comment. 

Embedded figure(s) and table(s) were deleted in the manuscript. Additional description have been added following the figures and tables’ title. 

All titles from the uploaded figures and tables have been removed.


	14. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
	Thank you reviewer for the comment. 

The revised discussion has been added in the manuscript page 13, line 516-562.

	15. Table 1: Was this Table reused from any previously published article? In that case, please obtain explicit copyright permission to reuse any figure/table 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/Table must be cited appropriately in the Figure/Table Legend, i.e. “This figure/Table has been modified from [citation].”
	Thank you reviewer for the advice.

We have deleted Table 1 to avoid any copyrighted issue. The content of the table are included in the manuscript “Participant 1 was a male (45 years; BMI 20.32 kg/m2) and Participant 2 was a female (49 years; BMI 33.54 kg/m2). Both of them presented 95 months and 33 months after the SCI injury respectively. Both participants had their lower extremities (LE) muscle grade assessed. The LE muscle grade of Participant 1 were 2 (right side) and 4 (left side). Meanwhile Participant 2 had LE muscle grade of 4 bilaterally12.” (page 3, line 98-102)



Reviewer #1:
Manuscript Summary
	This study compared the arms and legs contributions during repetitive electrically-assisted sit-to-stand exercise in incomplete SCI patients. The study topic is important. However, significant limitation of this study is the lower number of subjects (only 2 incomplete SCI patients). Therefore, it is not enough to reach these conclusions:

1. It has been proven that the chair height had significant effects on biomechanical properties of subjects. So please explain the basis of chair height selection.







2. Where were the markers positioned? At least a reference should be included to provide readers with specifics of the marker placement. Without these data, no one will be able to repeat your experiment.

3. The quadriceps muscles included vastus lateralis muscle, vastus medialis muscle, rectus femoris muscle and vastus intermedius muscle. The author stated that Mechanomyography (MMG) sensors were attached over the belly of the quadriceps muscles. Which part of quadriceps muscles did you choose?

4. Surface electromyograms (S-EMG) sensors have been proven useful in measuring muscle activity. But in this study, Mechanomyography (MMG) sensors were used, rather than S-EMG sensors. Please explain why you did not choose S-EMG sensors.

5. It is well-known that clinical significance is important for such researches. Did the results of this research have clinical significance? Please discuss this issue based on the earlier literature.






6. English should be carefully checked through all the manuscript, since some errors are present.
	Thank you reviewer for the informative comments.







1. In this study, a custom made chair with height of 45cm was used. This selection of height is based on the previous journal that published a clinical practice guideline for adults with neurologic conditions13,14. In this guideline, a SitTS exercise with recommendation of a standard height chair is selected. The height range is between 43-45 cm. The references have been added in the manuscript page 3 line 121.

2. The reflective markers are positioned at the participants’ lower limb. The detailed marker placement and reference has been added in the manuscript page 4 line 143-151.

3. The revised statement of the selection of quadriceps muscle has been added in the manuscript page 1 line 32 and page 4 line 163-167.





4. The explanation of using MMG instead of EMG has been stated in the manuscript page 13 line 527-532.





5. “… the results are genuine to the researches to interpret the fatigue stage of the SitTS training in the clinical rehabilitation setting. Clinicians may use these important parameters to inform them about the fatigue experienced by the targeted participants. Hence the current SitTS results promotes a more rational approach to design a proper SitTS training program.” (page 13 line 556-559)  

6. Proofread of the manuscript has been done as suggested by the reviewer.



Reviewer #2:
Manuscript Summary
	In this interesting paper the authors aimed to quantify the arms and legs contributions during repetitive electrically-assisted sit-to-stand exercise in incomplete spinal cord injury individuals. This issue is very relevant for the studied population, since SitTS exercises promotes functional independence. I have some specific comments:

1. I suggest included in the title: pilot study, or initial results or case study.










2. FES seems to increase the numbers of SitTS trial and decrease mean time to complete the cycle. Please provide the statistical test used (p??) and a clear description in tables 3 and 4 and in the text.

3. While EMG detects the electrical activity of prime muscle of these movement, the presence of electrical stimulation of muscle during the exercise disturbed the collection data of its activity. EMG data are reliable and is it worth in this context?

4. The authors could discourse about some learning effect, since FES was performed in the second day...

5. The 2 participants were very excited to use FES.. do you believe that this behavior impact the final outcomes? 

	Thank you reviewer for the valuable suggestion.








1. The title has been revised as below:

Original: Quantifying Arms and Legs Contributions during Repetitive Electrically-Assisted Sit-To-Stand Exercise in Incomplete Spinal Cord Injury Individuals.

Suggested:  Quantifying Arms and Legs Contributions during Repetitive Electrically-Assisted Sit-To-Stand Exercise in Paraplegics:  A Pilot Study

2. The statistical test and results used for mean time to complete the SitTS cycle has been revised in manuscript page 7 line 280-282 and page 8 line 312-320 respectively. 


3. In this study, MMG has been used to measure the activity of rectus femoris muscle. The explanation of using MMG instead of EMG has been stated in the manuscript page 13 line 527-532.


4. The learning effect has been discussed in the manuscript page 13 line 533-538.


5. Yes, both participants were very excited as the FES was used during the study. We do believe with the presence of FES, this application gives participants a major impact to execute the better training performance in terms of more trials can be achieved. Both participants acknowledged the therapeutic benefit of the FES i.e. increased muscle mass11 hence they feel more motivated to participate in the SitTS study. 

This statement has been added in the manuscript page 13 line 550-553.



We thank the reviewers for all comments and suggestions.

Thank you.


