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September 14, 2020

Dear Drs. Bajaj and Troyer, 

Thank you for the review of our manuscript entitled “Simultaneous application of transcranial direct current stimulation during virtual reality exposure” (authors: M. van ’t Wout-Frank & N.S. Philip). We appreciated the editorial guidance, the thoughtful comments from the reviewers who pointed out missing aspects, and the additional time provided to revise our manuscript.

As requested, we responded to all comments and concerns from the editor and reviewers, which are highlighted using track changes in the attached manuscript file. In addition, a “clean” version of the manuscript is also included for readibility. Direct responses to the comments and concerns are listed below. We believe our manuscript is stronger and more informative following these revisions, and look forward to hearing from you

We appreciate the opportunity to revise this manuscript for consideration for publication in JoVE.

Sincerely,
[image: signature]
Mascha van ’t Wout-Frank
	
M. van ’t Wout-Frank, PhD, Associate Professor (Research)
Department of Psychiatry and Human Behavior
Alpert Medical School of Brown University

Center for Neurorestoration and Neurotechnology, 
Providence VA Medical Center


Response to Editor and Reviewers

Below we address the comments put forward by the editor and reviewers. 

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.

	This has been done. 

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points.

We have updated the formatting, but please let us know if additional changes need to be made.

3. Please define all abbreviations during the first-time use.

	This has been corrected.

4. 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 and Reagents.
For example: NeuroConn device, etc.

	We have removed all commercial language.

5. 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.”

	This has been done. 

6. The Protocol should contain only action items that direct the reader to do something.

	We have updated the Protocol accordingly.

7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step.
	
The Protocol has been simplified.

8. Please ensure you answer the “how” question, i.e., how is the step performed? For this please include button clicks in the software, knob turns, mechanical actions, command lines, etc.

We have included the button clicks etc as best as we could. In an effort to stay within the 10 pages of the protocol length, we now include Appendix 1 and 2 to detail the order and timing of VR events for both driving scenarios and GSR data analyses processing steps. 

9. 1: Is there any age or sex-specific bias for the participants, please include more details on participant recruitment?

We have included additional recruitment details. These are listed as in- and exclusion criteria. 

10. 1.2: Citation to show MRI guidelines?

We have updated this language and included a link to the MRIsafety website where pre-screening forms can be downloaded.

11. 7: For the analysis step please include all the button clicks in the software to show how this is done.

We realize that it is important for readers to be able to follow precise steps for data pre-processing and analyses. However skin conductance is a widely used physiological measure and manuals on pre-processing are widely available. As such we now refer to one such manual that forms the basis to our analyses given that we use the same software package and which can be found here: https://www.birmingham.ac.uk/Documents/college-les/psych/saal/guide-electrodermal-activity.pdf under 6.1.2. In addition, we included Appendix 2 to detail steps implemented in our protocol.  

12. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please ensure the highlight is no more than 3 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.

We have selected 3 pages for filmable content. However, due to the location of the text, the highlighted section covers manuscript pages 5-8. 

13. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols.

	We have updated the Figure Legends. 

14. 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].”

We are not reusing figures from previous publications. As such no explicit copyright permissions are required. 

15. As we are a methods journal, please ensure that the Discussion 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

	Changes were made to the Discussion accordingly. 


16. Please sort the materials table in alphabetical order.
	
The materials table is now sorted in alphabetical order.


Reviewer #1:
No major concerns, except for the recruitment/selection of subjects. This is not detailed in the manuscript and would be a critical aspect of the study. How do the authors propose to recruit so that the VR scenarios are equally meaningful to all? Are there studies with the Virtually Better platform that can be cited with regard to recruitment?

We have included additional information on in- and exclusion criteria for recruitment and enrollment. Perhaps to more directly address the point of the reviewer, it can be expected that, due to the variability in traumatic experiences, the VR will not be exactly equally meaningful to all. However, the included VR events and broader VR scenarios include common experienced incidents during deployment to Iraq and/or Afghanistan and therefore provide a contextually meaningful experience to those individuals with warzone-related trauma due to deployment in Iraq and/or Afghanistan.

Participants undergo six session of tDCS+VR over the course of 2-3 weeks, and psychophysiology recorded throughout each session. What is the "endpoint" of the study? psychophysiology measures have decreased? A statement on the hypothesis would be useful.

We now include an explicit hypothesis. This is now stated at the end of the introduction. In sum, we hypothesize to see a reduction over time (i.e. across the six VR sessions) in psychophysiological responding, i.e. habituation. We specifically focus on between-session skin conductance reactivity to predict a reduction in symptoms and an improvement in social and occupational functioning.
	
No mention of artifact reduction. Startle responses would alter GSR readings and need to be accounted so.

We realize the need for removing startle responses in various paradigms such as fear conditioning and extinction. However, we are simulating deployment experiences, where startling events were a defining feature, using a continuous driving scenario in a virtual Iraq/Afghanistan context. Hence, startling events were included and consisted out of the presentation of an IED explosion and the “flip” of the MRAP in front of the VR driver. Yet these events that triggered a startle response were presented towards the end of each 8-minute drive only, and each drive-through started with 45 seconds of driving only to allow for any startle response in response to being in the VR to return to normal prior to presenting VR events. Aside from wanting to simulate an as realistic scenario relevant for a variety of veterans with warzone-related PTSD, the inclusion of startling VR events is theoretically motivated. One of our main hypotheses focusses on the effect of tDCS on habituation rate over time, and previous reports suggest that PTSD is associated with slower habituation to startling stimuli (Jovanovic, T., Norrholm, S. D., Sakoman, A. J., Esterajher, S., & Kozarić-Kovačić, D. (2009). Altered resting psychophysiology and startle response in Croatian combat veterans with PTSD. International Journal of Psychophysiology, 71(3), 264-268; Shalev, A. Y., Peri, T., Brandes, D., Freedman, S., Orr, S. P., & Pitman, R. K. (2000). Auditory startle response in trauma survivors with posttraumatic stress disorder: a prospective study. American Journal of Psychiatry, 157(2), 255-261).


Reviewer #2:
My question is about the position of the active electrode over the scalp. In the current article, the authors mention FP1, while in their previous studies the selected scalp position was AF3. Please clarify the sense of this difference.

The reviewer is correct that in a previous report detailing our pilot findings with this protocol we reported that the anodal electrode was placed over AF3. In that pilot study we used 5x5 cm2 electrode sizes. After conversation and additional modeling with Dr. Parra, consultant on our grant, we decided to use 3x3 cm2 electrodes for the full trial. The use of smaller electrodes is helpful for two reasons: 1) increases the current density and, 2) allows for electrodes to be fully covered by the rubber head band used to keep the electrodes in place, resulting in less movement of electrodes while participants explore the VR environment and less interference with the VR head mounted display. We target the placement of the electrodes based on head measurements as detailed in the protocol, page 5 under 5.6 and 5.7. Therefore, the location of the anodal electrode covers the Fp1 and AF3 region with the corners of the electrodes touching both 10-20 EEG coordinates. We have updated the introduction to better reflect the location of the anode.

I also recommend mentioning in the introduction the recent article by Vicario et al. (2020), to provide more evidence of feasibility of the stimulation set-up (that study was intended to replicate the former one by van 't Wout, M. et al. 2026, brain stim) from other labs/research groups. Moreover, this study provides evidence from computational modelling that the stimulation of VMPFC is a key area to modulate a remote brain region implied in the fear extinction learning (i.e., Amygdala).

We now mention Vicario et al. (2020) in the introduction to demonstrate that other research groups have used a similar electrode montages to target the brain region of interest to modulate extinction processes after fear conditioning. 
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