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Dear Editor of the Journal of Visualized Experiments, 
[bookmark: _GoBack]We thank you and the reviewers for the helpful comments on the manuscript, and we have edited the manuscript to address all concerns. Please see the attachment below, where we responded to each received comments/concerns. 
We believe that the manuscript is now suitable for publication. 

Sincerely, 
Jihye Ryu, Joe Vero, Roseanne Dobkin, and Elizabeth B Torres





Editorial comments 
· 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.
· Yes, we took this opportunity to proofread the manuscript, and made some minor changes. 
· [bookmark: _Hlk5628644]2. Authors and affiliations: Please note that numbering of institutional affiliation should follow the order of authors. First author gets 1, next author with different affiliation gets 2, etc., following from first to last.
· We reflected this order in lines 5-10. 
· 3. 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. Please refrain from using bullets, dashes, or indentations.
· We eliminated the indents that were included after the numbers. We also combined some sub-steps for better organization. Also, in the Representative Results section, we also modified the numberings to follow the numbering rule in the Protocol section. 
· [bookmark: _Hlk5437987]4. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 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. See examples below.
· We added details accordingly, including the items you mentioned below: 
· [bookmark: _Hlk5437975]5.1: What are the inclusion and exclusion criteria for the participants.
6. 3.2: Please describe how to calibrate the participant’s position.
7. 4.3: Please specify the type of gel used.
8. 6.2 and 6.3: Please specify the appropriate boxes.
· 9. 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].”
· The permission letter is attached in the Editorial Manager account, and we modified the wording to cite appropriately. 
· 10. Figure 1: Please remove the reference information from the uploaded figure.
· Yes, we removed the reference information in Figure 1. 
· [bookmark: _Hlk5628789]11. Please include all the figure Legends together at the end of the Representative Results in the manuscript text.
· Yes, all the figure legends along with the titles were moved to the end of the Representative results. However, we still indicated the places where we would like to place those figures within the manuscript. 
· 12. References: Please do not abbreviate journal titles.
· We edited the citation list to have full journal titles. 
· 13. Table of Materials: Please remove trademark (™), registered (®) and copyright symbols. Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the items in alphabetical order according to the name of material/equipment.
· We removed the registered symbol, included an additional material mentioned in the Protocol (LSL), and alphabetically ordered the items. 
· Please submit each figure as a vector image file to ensure high resolution throughout production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 1920 x 1080 pixels or 300 dpi. 
· We converted the figure files to .ai format, and attached them in the submission. 
· Additionally, please upload tables as .xlsx files.
· Yes, we uploaded the tables in xlsx files. 

Reviewer #1 Comment 
· In general since this study serve to introduce some of the many possible ways that SPIBA and the MMS can be applied to clinical and digital data integration, I would suggest to use less speculative statements through all the text. Conversely the authors should propose possible applications for this method and simply suggest the potential clinical usefulness in PD.
· As the reviewer suggests, we explained possible application in the clinical domain in lines 790-798, and attempted to use less speculative statements where appropriate. 
· The following part of the abstract does not look like appropriate here, but could be recovered in the discussion or conclusions
from line 62 to 67: "As a result, we will 1) facilitate more accurate tracking of symptom change in response to clinical intervention, 2) enhance our understanding of natural PD progression over time, and 3) stratify PD symptom presentation, with consideration to the complex relationship between motor, cognitive, and emotional function (dictating unique clinical recommendations for each subgroup). Importantly, standardized digital scales will offer new ways to collaborate and reproduce results across PD research labs and clinics".
· We removed this content from the Abstract section, and integrated them in the Discussion section in lines 787-790, as suggested. 
· The authors did not provided data of the study population and it is not easy to understand the numbers of the population studied even if they state that the results described are simply illustrative.
· Addressing the reviewer’s concern, we included a subsection in the Representative Results section in lines 470-479, which informs the demographics of the participants. 
· [bookmark: _Hlk5629033]They should also clarify better whether they suggest to use this method for research purposes or also in real clinical life for classification and follows up and they would assess further development of the method.
· We deem our methods would be useful in both research and clinical fields. In particular, we have conducted a study based on data obtained from mobile phones, and successfully characterized PWP with different level of severity. As such, our methods should be usable in the clinical domain as well, with commercially available recording devices. Addressing the reviewer’s concern, we mentioned this in the Discussion section in lines 783-798. 
· Also, in the Discussion section, we mentioned as a caveat that the methods illustrated in the paper is a subset of what can be done with MMS under SPIBA framework, and that we aim to shorten the protocol to make it an efficient way of studying PD in the future, in lines 763-781.  
· [bookmark: _Hlk5453053]In the discussion it should be mentioned whether similar protocols have been previously applied and published.
· In our lab, we found that pointing tasks (Task 10-12)  are useful to characterize the stochastic signatures of biorhythms varied by differing levels of voluntary control and neurological disorders, including PD. Also, we have published many studies using the SPIBA methods based on a variety of biophysical time series. As the reviewer suggests, we mentioned these in the Discussion section in lines 754-761. 

Reviewer #2 Comment 
· It would be helpful to know the rationale of selecting some parts of the UPDRS assessment and not others like finger tapping which is most important in clinical assessment.
· It is possible to digitize the entire UPDRS assessments, which in fact, we have actually done so in the past (https://www.youtube.com/watch?v=z31MpcJpVa0) , but we found this to be more than what is needed to characterize the different levels of voluntary control – deliberate , spontaneous, and autonomic - because with high resolution data obtained from even short segments of behaviors, we found it possible to characterize different levels control. For that reason, we chose the gait task (Task 13-15), as it would sufficiently reflect tasks of different control levels while capturing as much motor movement as possible. As the reviewer suggests, we explained our choice of tasks in the Discussion in lines 754-761. 
· [bookmark: _Hlk5452998]Pointing is a cerebellar function and is expected to be (slower but) normal in PD. 
· We found pointing tasks to be a useful experimental paradigm to segment deliberate (forward) and spontaneous (backward) actions, thereby characterizing different levels of voluntary control. In fact, these segmenting allowed us to separate PWP from healthy individuals under the MM lens (see in reference, Torres et al., 2014). For that reason, we included the pointing task as a part of the protocol. Addressing the reviewer’s concern, we clarified this in lines 757-761.
· I could not get a clear interpretation of EEG from the protocol. Will the protocol look at variation in frequency with attention with tasks or just amplitude variation. How will this be interpreted?
· Due to space constraint, we only showed the usage of EEG data by examining the scalp amplitude variation. However, we mentioned that examining the frequency domain is another way to analyze data; and we also suggested looking at the source data in the time and frequency domain. In this paper, we aimed to introduce a tool to study these biophysical data, so the interpretation is not conclusive. However, we do hope to provide interpretations using these tools in the near future. Addressing the reviewer’s concern, we clarified this in lines 770-781. 
· It will be useful for the authors to look ahead at the applications of this protocol while developing the protocol and rationalize inclusion or exclusion of examination included in digitalization.
· As the reviewer suggests, we mentioned the feasibility of applying this in clinical setting by using commercial grade devices, and cited works that actually used the data obtained from mobile phones (see in reference, Torres, 2013) in the Discussion section in lines 790-798. 
· A greater attempt should be made to put this into context of existing literature.
· Per the reviewer’s suggestion, we cited a work that describes the challenges in incorporating digital data for PD clinical use (see in reference, Espay et al., 2016) which also points out the need for a tool that would make use of the abundant digital data in line 73-75.  
· [bookmark: _Hlk5633500]Give an outlook on the next steps
· We aim to collect more data with the hopes to discover the most efficient and effective way to diagnose and track the PD symptoms with a precision medicine approach. Per the reviewer’s suggestion, we mentioned this in the Discussion section in lines 800-804. 
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