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March 25, 2020

Dear Dr. Cao,

I have attached a revision of my Journal of Visualized Experiments manuscript 61247, “Combining behavior and EEG to study the effects of mindfulness meditation on episodic memory”. I am very grateful to you and the reviewers for your constructive feedback on the previous draft of the manuscript, and I believe that the new version of the paper addresses the concerns that were raised during the previous round of reviews. Below, I first provide an overview of the editor and reviewers’ concerns and my response to these concerns. Then, I provide point-by-point responses to each of the editor and reviewers’ comments. Please do not hesitate to contact me by email (enyhus@bowdoin.edu) if you have any questions.

Sincerely,

Erika Nyhus

OVERVIEW OF CHANGES

The reviewers' main concerns were as follows: 

Although the reviewers acknowledged that the paper clearly summarizes the methods, the general interest in the effect of mindfulness meditation in cognitive neuroscience, and the relevance of the paper to the journal, the editor and one of the reviewers noted lack of sufficient detail in the protocol.

As stated for the editor point # 4 and Reviewer 1 point # 1 we have added more details to the protocol.

POINT-BY-POINT REPLIES

Editor

POINT #1: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVEeditor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

RESPONSE: We have proofread and made corrections throughout the manuscript.
POINT #2: 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].”
RESPONSE: We have obtained copyrights permissions for each figure.  Please see attached the permissions information from Frontiers in Human Neuroscience. The figures were reprinted from our previous work and were covered by Creative Commons permissions.

POINT #3: Please revise lines 33-35, 251-252, 259-263, 271-275, and 282-284 to avoid textual overlap with previously published work.
RESPONSE: Where possible we have revised the lines to avoid overlap with previously published work, but it was unclear to us how to revise the representative results.
POINT #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.
RESPONSE: We have added more details to the protocol. 
POINT #5: 2.2.1: Please describe how to calculate scores.
RESPONSE: We have added the following to the Mindfulness questionnaire section to describe how to score the FFMQ, “Subject’s mindfulness can be measured by calculating scores for FFMQ Total as well as Observe, Describe, Awareness, Nonjudge, and Nonreactive scales by summing up the scores for each subscale (note that for some items the scoring must be reversed (i.e. change 1 to 5, 2 to 4, 4 to 2, and 5 to 1) according to the instructions in the FFMQ46 (see scoring instructions in Supplementary Files).”
POINT #6: 3.1: Please provide the list of adjectives used here. This can be provided in the supplemental file.
RESPONSE: We have uploaded the list of adjectives to the Supplementary Files.
POINT #7: 3.2: Please describe how to practice the source recognition task.
RESPONSE: We have added the following to the Episodic memory task section to describe how subjects practice the source encoding and retrieval phases, “For each experimental session, have subjects practice the encoding phase by presenting 10 words and performing the encoding task as described below…For each experimental session, have subjects practice the source retrieval phase by presenting the 10 words that were shown at encoding practice and five new word and performing the source retrieval task as described below.”
POINT #8: 3.2-3.4: When are these tasks performed? The timeline is unclear.
RESPONSE: The episodic memory task, including the source encoding phase and source retrieval phase, are performed during the pre-training and post-training experimental sessions.  To clarify that the encoding and retrieval tasks are part of the episodic memory task, we have changed to encoding and retrieval “phase”.
POINT #9: Section 4: When is the EEG recording done? The timeline is unclear. It is not included in Figure 1.
RESPONSE: The EEG recording is done during the retrieval phase of the episodic memory task during the pre-training and post-training experimental sessions.  To clarify when EEG recording is done we added the following to the Episodic memory task section, “For each experimental session, have subjects perform the source retrieval phase while recording EEG.”  In addition, we have added EEG recording to Figure 1 to indicate when EEG recording is done.
POINT #10: 4.1.1: What are the proper locations? Please specify.
RESPONSE: Electrodes should be placed according to the 10-20 system.  To clarify that the electrodes should be placed according to the 10-20 system we added the following to the EEG recording and analysis section, “Measure the subject’s head and put all the electrodes on the correct size EEG cap according to the extended international 10-20 system.”
POINT #11: 4.2.1: What are the trial markers?
RESPONSE: The trial markers are time stamps in the EEG corresponding to each behavioral condition.  To clarify that the trial markers are time stamps in the EEG corresponding to each behavioral condition we added the following to the Episodic memory task section, “Send time stamps that correspond to each behavioral condition to the EEG recording…NOTE: The episodic memory task can be designed using any software designed for behavioral research such as EPrime which can send time stamps to the EEG recording using Task Events (see Materials). ”
POINT #12: 5.2: How many subjects are included in one group?
RESPONSE: There should be 20 subjects in each group.  To clarify the number of subjects we added the following to the Subject recruitment and preparation for the experiment section, “Randomly assign 40 subjects to a mindfulness meditation experimental or waitlist control group for a total of 20 subjects in each group.”
POINT #13: References: Please do not abbreviate journal titles; use full journal name.
RESPONSE: We have changed all journal titles to the full journal name.
Reviewer #1
POINT #1: The major concern regarding this manuscript concern the simplicity of the details. The protocol details are described in a simple, easy to follow format akin to a recipe. As an expert in the field who knows the intricate details of how to conduct randomized control trials combining human behavioral and electrophysiological data, I was able to read between the lines. The major issue is that there is much to read between the lines. The following are things that are described in simplistic ways, when in reality, there is much knowledge and experience that is needed to implement each one of these steps.
RESPONSE: As stated for the editor point # 4, we have added more details to the protocol. 
POINT #2: Coding behavioral tasks in software such as E-prime
RESPONSE: We have added the following to the Episodic memory task section to direct readers to EPrime training, “EPrime tutorials and example experiments are available through Psychology Software Tools Inc. (https://pstnet.com) and through other online resources (e.g. https://step.talkbank.org48).” 
POINT #3: Setting up the EEG cap
RESPONSE: We have added the following to the EEG recording and analysis section to direct readers to EEG capping training, “An EEG capping tutorial and other useful information is available through online resources (e.g. https://pursue.richmond.edu49).” 
POINT #4: Creating time stamps that correspond to behavioral events and line up with the EEG data at the appropriate time
RESPONSE: As stated for the editor point # 11, we have clarified that the trial markers are time stamps in the EEG corresponding to each behavioral condition in the Episodic memory task section.
POINT #5: Hiring a mindfulness meditation expert
RESPONSE: We have added the following to the Mindfulness meditation training section to direct readers to MBSR certified instructors, “Instructors trained in the MBSR technique can be found online (e.g. https://www.brown.edu/public-health/mindfulness/programs/mbsr-teacher-recognition).”
POINT #6: Tracking the daily mindfulness meditation practice of all subjects
RESPONSE: We have added the following to the Mindfulness meditation training section to describe how to track daily mindfulness meditation, “Track daily mindfulness meditation practice by asking subjects how many minutes they practiced mindfulness meditation, what they did during their meditation, and how the practice was going for them through daily emailed Qualtrics surveys (see Materials).”
POINT #7: Additionally, MATLAB and EEGLAB have steep learning curves. This protocol is excellent for experts in the field, but may not be possible for non-experts or scientists who do not have previous experience with these techniques.
RESPONSE: We have added the following to the EEG recording and analysis section to direct readers to EEGLab training “EEGLab training workshops and tutorials are available through the Swartz Center for Computational Neuroscience (https://sccn.ucsd.edu/eeglab/index.php).”
POINT #8: At minimum, there needs to be some acknowledgment that if you are to attempt this type of protocol, you should reach out to experts in the field of EEG data analysis and/or behavioral neuroscience who are familiar with running randomized clinical trials.
RESPONSE: In addition to the resources provided for EPrime training, EEG capping training, finding MBSR certified instructors, and EEGLab training, we have added the following to the end of the Protocol section, “NOTE: Please reach out to experts in Cognitive Neuroscience using the EEG technique for randomized controlled experiments for further information.”
POINT #9: The authors mention tracking daily mindfulness. What program will be used to do this? How will this be implemented? Participants left to their own devices over the course of 4 weeks generally do not adhere to study protocol. This program will be implemented more successfully if subjects are assigned a case manager, someone to follow them throughout the study and call them on a weekly basis.
RESPONSE: As stated for point # 6, we have added a description of how to track daily mindfulness meditation to the Mindfulness meditation training section.  In addition, subjects in the mindfulness meditation experimental group meet as a group for one hour each week for four weeks with the mindfulness meditation instructor.
POINT #10: No sample size or participant demographics/characteristics reported. Please report.
RESPONSE: We have added the following to the beginning of the Representative Results section to describe the subjects, “Representative results are reported for 40 meditation naïve, right-handed, fluent English-speaking subjects (10 male and 10 female subjects ranging from 18-22 years old in the mindfulness meditation experimental group and 7 male and 13 female subjects ranging from 18-22 years old in the waitlist control group).”
POINT #11: Figure may be helpful to explain the different categories of responses in the episodic memory task-- hit, correct rejection, false alarm, correct source, incorrect source
RESPONSE: We have replaced the text with two figures to show the data categories included in the analysis (Figures 3 and 4).  
POINT #12: Age range seems unnecessarily narrow; provide more detailed information
RESPONSE: We have added the following to the Subject recruitment and preparation for the experiment section to describe the age range, “Studying younger children and older adults would require a separate age-specific study.  The development of the frontal and parietal lobes is important for performing the episodic memory task.  And there is variability in the EEG across age.  Studying younger children and older adults requires age specific cognitive tasks and specialized EEG recording and data analysis protocols that are not accommodated in the present protocol.”
POINT #13: 4 weeks is a short intervention and is not MBSR (which is 8 weeks and multidimensional including yoga, breathing, meditation and relaxation techniques). This should be clarified as to not misrepresent the teacher qualification and/or the integrity of MBSR.
RESPONSE: We have added the following to the Mindfulness meditation training section to clarify that the four weeks of mindfulness meditation training was not the standard MBSR course, “The standard MBSR course is eight weeks and includes breath awareness, sitting meditation, yoga, and relaxation techniques...These practices, which relate to focusing attention and executive function are most likely to contribute to episodic memory.”  As stated for point # 5, we direct readers to MBSR certified instructors in the Mindfulness meditation training section.

Reviewer #3

POINT #1: The introduction is very well written. It's probably worth also citing the following two studies in the introductory background, which examined EEG activity related to recognition memory in long term meditators. In particular, the second study examined theta activity related to memory and did not find a difference between the meditation group and control group (it's also worth adjusting the point in the discussion that "no study has combined behaviour and EEG during episodic memory"):

Wang, M. Y., Freedman, G., Raj, K., Fitzgibbon, B. M., Sullivan, C., Tan, W. L., ... & Bailey, N. W. (2019). Mindfulness meditation alters neural activity underpinning working memory during tactile distraction. BioRxiv, 790584.

Bailey, N. W., Freedman, G., Raj, K., Spierings, K. N., Piccoli, L. R., Sullivan, C. M., ... & Fitzgerald, P. B. (2019). Mindfulness meditators show enhanced working memory performance concurrent with different brain region engagement patterns during recall. bioRxiv, 801746.

RESPONSE: We have added the citation to Wang et al., 2019 and Bailey et al., 2019 to the Introduction.  But because these studies used working memory tasks we have not changed the discussion.

POINT #2: Point 2.2 - how would the mindfulness data be analysed? Is it important to note that some of the FFMQ items are reverse scored?
RESPONSE: As stated for the editor point # 5, we have added a description of how to score the FFMQ to the Mindfulness questionnaire section.
POINT #3: 3.1 - how would researchers equate for word frequency? (there's probably some research that could be referred to here right?). How many words should be in the list?
RESPONSE: As stated for the editor point # 6, we have uploaded the list of adjectives to the Supplementary Files which includes 800 adjectives that are equated for word frequency according to the Kucera and Francis47 word norms 
POINT #4: 3.3 and 3.4.1 - how long is each word presented for?
RESPONSE: The timeline of the experimental paradigm is shown in Figure 2.  To clarify where to find the timing of the experimental paradigm we added the following to the Episodic memory task section, “see Figure 2 for a visual depiction of the encoding procedure…see Figure 2 for a visual depiction of the source retrieval procedure.”
POINT #5: I feel like 3.5 should be specified earlier, so that the researchers know that trials need to be marked with the proper condition prior to running the task (otherwise they won't be able to go back and perform this step if they missed it earlier). Also, "proper condition" could be better defined / more specifically explained, and it should probably be specified that the markers need to appear on the EEG trace.
RESPONSE: As stated for the editor point # 11 and Reviewer 1 point # 4, we have clarified that the trial markers are time stamps in the EEG corresponding to each behavioral condition in the Episodic memory task section.  As stated for Reviewer 1 point # 11, we have replaced the text with two figures to show the data categories included in the analysis (Figures 3 and 4).  To clarify that the proper condition is based on the behavioral condition and the subject’s response we added the following to the Episodic memory task section, “Mark each trial based on the behavioral condition and the subject’s response (see Figures 3 and 4) and analyze the episodic memory behavioral data.”  

POINT #6: It's probably worth specifying the participant sessions early on in the methods, so researchers understand when they should schedule the sessions and how often the tasks / FFMQ is being recorded before they start reading about the details of what happens in each session.
RESPONSE: The sessions are shown in Figure 1.  To clarify where to find the sessions we added the following to the Subject recruitment and preparation for the experiment section, “see Figure 1 for a visual depiction of the sessions.”
POINT #7: 4.1.1 - probably worth defining "proper locations" for the naïve researcher (eg. According to the 10-20 system, FPz located at a certain measurement from the nasion…).
RESPONSE: As stated for the editor point # 10, we have clarified that the electrodes should be placed according to the 10-20 system.
POINT #8: 4.1.4 - under 25kΩ might be different for different EEG systems. I would recommend something more like "under the resistance level recommended by the specific EEG recording system chosen for use by the researchers"
RESPONSE: We have changed to, “Using the EEG recording software (see Materials), click on impedances and make sure they are under the resistance level recommended by the specific EEG system chosen for use by the researchers.”
POINT #9: 4.2.2 - EEG recording software parameters should be set up before the source retrieval task is started and before the EEG is starting to record (and should be identical for all participants).
RESPONSE: The EEG recording parameters have been moved before EEG recording and the source retrieval phase in the EEG recording and analysis section.  To clarify the EEG recording parameters we added the following to the EEG recording and analysis section, “Set the EEG amplifier with the EEG recording software by clicking on edit workspace and set to acquire signal with a .1-100 Hz bandpass filter and 500 Hz sampling rate for all subjects.”
POINT #10: 4.4.5 - It should be made more clear that the eye blinks are not being deleted, but that the data is being reconstructured after removal of the influence of eye blinks using ICA. It should be specified that the large artifacts are deleted epoch by epoch.
1.1.1 RESPONSE: We have added the following to the EEG recording and analysis section to clarify artifact rejection and correction, “Detect and reject trials with large artifacts (voltage fluctuations of over 1,000 μV or data 5 standard deviations beyond the norm).  Reconstruct the EEG after running independent component analysis (ICA)52 and identifying and removing noise components53.”
POINT #11: 4.4.6 - please specify the details of the Molet Wavelet transform (how many cycles, what resolution).
RESPONSE: We have added the following to the EEG recording and analysis section to describe the wavelet, “Convert the EEG data to the time frequency domain across 100 log-spaced frequencies from 3 Hz to 125 Hz using a Morlet wavelet transformation with the wavelet increasing from 3 cycles at 3 Hz to 25 cycles at 125 Hz.” 
POINT #12: 4.4.7 - This sounds like a repeated measures ANOVA design, which cluster based statistics used with EEGLAB aren't recommended for. It might be worth recommending software that can perform this type of ANOVA design, or suggesting electrode locations that are likely to be good targets for analysis.
RESPONSE: We have added the following to the EEG recording and analysis section to suggest electrode locations for analysis, “Compare theta power relative to pre-stimulus baseline in the mindfulness meditation experimental and waitlist control groups across pre-training and post-training experimental sessions in right frontal and left parietal channels which show effects during source retrieval54-57.”
POINT #13: 5.5 - should there be an exclusion criteria for participants whose post-training experimental session is too long after successful completion? Similarly, for participants who practiced under a specified minimum amount?
RESPONSE: We did not have exclusion criteria for our experiment as it is not clear how long after completion of mindfulness meditation training is too long or what the minimum amount of practice is.  We discuss the limited amount of time that subjects spent practicing mindfulness meditation in the Dicsussion.  We have added the following to the Mindfulness meditation training section to suggest exclusion criteria for future research, “Researchers should consider excluding subjects who do not spend a substantial amount of time practicing mindfulness meditation…Researchers should consider excluding subjects who are unable to complete the post-training experimental session soon after the completion of the mindfulness meditation training.” 
POINT #14: Episodic Memory results - p value is missing for the interaction between group and time.
RESPONSE: Thanks for the correction, we have added “p=.29”. 
POINT #15: I think it's probably worth noting the issue with 1/f activity confounding measurements of neural oscillations, and recommending future research address this issue (traditional EEG oscillation measurements do not separate neural oscillations from 1/f non-oscillatory activity, so when results are interpreted as reflecting differences in oscillations, this might be inaccurate). See Haller, M., Donoghue, T., Peterson, E., Varma, P., Sebastian, P., Gao, R., ... & Voytek, B. (2018). Parameterizing neural power spectra. BioRxiv, 299859 and Ouyang, G., Hildebrandt, A., Schmitz, F., & Herrmann, C. S. (2020). Decomposing alpha and 1/f brain activities reveals their differential associations with cognitive processing speed. NeuroImage, 205, 116304.
RESPONSE: We have added the following to the Discussion section to describe the issue with 1/f activity, “Finally, the EEG analysis methods used here do not separate out the contribution of periodic oscillatory power from aperiodic 1/f non-oscillatory power which may affect the interpretation of the results.  Therefore, future research should consider using subjects with weaker memory ability, implementing the full 8-week MBSR course, employing an active control condition, and using newly developed analysis methods that separate out oscillatory and 1/f non-oscillatory activity61.”
POINT #16: Is it also worth stating somewhere that multiple comparisons should be controlled for?
RESPONSE: Yes, multiple comparisons should be controlled for.  To clarify that multiple comparisons should be controlled for we added the following to the EEG recording and analysis and the Representative results sections, “All analyses should control for multiple comparisons…All post-hoc tests corrected for multiple comparisons.” 
