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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
If Yes, can you record movies/images using your own microscope camera?
N/A  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
N/A

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   No, filming can take place in one location
If Yes, how far apart are the locations? N/A

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  27
Number of Shots:  47 (13 SC)

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. David Putrino: A Visually Evoked Potential (VEP) is a type of quantitative electroencephalography (qEEG) signal that can provide us with information related to brain health. As a neuroscience researcher, I can confirm that we are often hampered by the availability of tools that allows for the collection of meaningful qEEG data in the field. This protocol provides initial feasibility data to support the NuroChek headset as an objective, portable, and accessible method for collecting data of this nature.

REQUIRED: What is the main advantage of this technique?
1.1. David Putrino: The main advantage of the technique demonstrated in this protocol is that it enables the fast and easy acquisition of VEPs at the point of care (with potential applications in the sporting field, the scene of car accidents, falls in nursing homes and following trauma in military applications), without the need for a complex neurophysiological testing setup or highly skilled device operators. To our knowledge, this is the first consumer device that allows this.  

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.2. David Putrino: The ability to collect VEPs using the NuroChek technology will allow clinicians to compare objective clinical findings in the same individual. This will help us to understand changes in neurological function before and after injury or illness, during recovery and longitudinally over the course of that individual’s life. Research in the US, Australia and New Zealand is ongoing to assess the utility of VEP as a point-of-care diagnostic aid for doctors in sports, EMS and hospital applications.


OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.3. David Putrino: This system may be applicable to other diseases and conditions, and its relatively modest cost means that researchers can utilise it either alone or with other modalities to engage in low-cost discovery.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.4. David Putrino: The Nurochek system is straightforward and easy to use. The technology intuitively guides the user through the different steps of donning the technology, performing the necessary sensor checks for signal fidelity, and completing the assessment.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.5. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.6. Approval for the first part of the protocol was obtained from the South Eastern Sydney Local Health District Human Research Ethics Committee. Approvals for the use of improved portable system study was obtained from Bellberry Human Research Ethics Committee. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Investigative SSVEP Equipment Setup
2.1. Begin by fitting a charged LCD smartphone into a VR-frame [1-TXT].
2.1.1. Talent fitting smartphone into the VR frame. TEXT: LCD-liquid-crystal display, VR-Virtual Reality

2.2. Generate an mp4 video file consisting of a sequence of black and white screens alternating at a frequency of 15 Hertz, for a total of 30 seconds [1]. Place a random number in the center of the video frame, ensuring that the number is altered at 5-second intervals [2].
2.2.1. Talent generating video file.
2.2.2. Talent placing a random number in the center of the video frame.

2.3. Completely saturate the supplied felt sensors with saline solution [1]. Install the saturated sensors into the black plastic arms of the headset by gently turning each sensor clockwise until a “click” is felt and the sensor feels secure [2].
2.3.1. Talent adding the felt sensors in saline solution.
2.3.2. Talent installing the sensors into the headset.
3. Participant Baseline Assessment
3.1. Ask consented participants to be seated in a chair in a quiet enclosed environment with natural ambient light, such as an office room [1]. While the participants are seated, fit the 14-channel EEG headset to the participants’ heads by sliding the headband down from the top of their head [2-TXT]. 
3.1.1. Participants sitting on the chair in office room.
3.1.2. Talent fitting EEG headset on the participant’s head. TEXT: EEG- electroencephalogram.

3.2. Arrange the electrodes according to the International 10–20 (ten-twenty) system [1]. Position the two front sensors of the headset in line with the participants' hairline or roughly three finger widths above the participants' eyebrows [2].
3.2.1. Talent arranging the electrodes. Video editor show Figure 3B in the inset for reference.
3.2.2. Talent positioning the two front sensors.

3.3. Ask the participants to hold the testing smartphone within the VR-frame up to the eyes, flush against their faces and nasal bridge, ensuring both eyes are completely covered and confirming that the focal number is visible at the center of the screen, and that the frame is blocking out environmental light [1].
3.3.1. Participants holding the testing smartphone and VR frame up to the eyes.

3.4. Inform the participants that they are to focus on the focal number and remain still and quiet during the SSVEP testing [1].
3.4.1. Talent informing the participants to focus on the focal number. TEXT: SSVEP- steady-state visual-evoked potentials.

3.5. Initiate the visual stimulus video by pressing the Play button on the smartphone screen [1], then have the participants place the VR-frame on their face in the correct position [2].
3.5.1. SCREEN: Starting the visual stimulus video.
3.5.2. Participants placing the VR-frame on their face.

Authors: If possible, please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18935058

3.6. Begin a countdown stopwatch for 30 seconds [1], then select the Start Recording button on the 14-channel EEG headset software to begin recording [2].
3.6.1. SCREEN: Starting the stopwatch.
3.6.2. SCREEN: Starting of recording on EEG headset.

4. Post-injury Assessment, Clinical Concussion Evaluations and Statistical Analysis
4.1. Ensure that any impact on the field suspected to be a concussion is recorded and reported back to the study investigator by either the team physician or player [1].
4.1.1. Talent talking to team physician.

4.2. Have the team physician perform a neurological exam in addition to using elements of the SCAT to determine the player’s state of consciousness or the presence of any of the common signs and symptoms associated with concussion [1-TXT].
4.2.1. Team physician performing the neurological examination of the players. TEXT: SCAT- Sport Concussion Assessment Tool

4.3. Compare the mean SNR between all three assessment groups using paired t-tests for players who experienced all three types of assessments, ensuring that a multiple comparison correction is applied by utilizing a Bonferroni correction [1].
4.3.1. Talent performing paired t-test. TEXT: SNR-Signal-to-noise-ratio.

5. Improved Portable SSVEP System Setup
5.1. Obtain a portable SSVEP system that contains a visual stimulus and electrode configuration as described in the text manuscript [1].
5.1.1. Talent obtaining portable SSVEP system with visual stimulus and electrode configuration.

5.2. Generate subject accounts on the iOS application by following the IFU of the portable SSVEP system [1-TXT]. Open the app, select the Subjects tab, then press the Add New Subject button [2].
5.2.1. Talent holding the device and working on the application. TEXT: IFU-instructions for use.
5.2.2. SCREEN: Adding new subject.

6. EEG Validation of an Improved Portable SSVEP System
6.1. Set up the SSVEP headset according to the IFU. Fully charging the headset [1], then Bluetooth pair it to the SSVEP iOS application [2]. Insert the supplied polyurethane sensor cylinders into the electrode channels [3] and saturate them using normal saline solution [4].
6.1.1. Talent charging the SSVEP headset.
6.1.2. Talent Bluetooth pairing the headset to the iOS application.
6.1.3. Talent inserting the polyurethane sensor cylinders into the electrode channels.
6.1.4. Talent saturating the electrode cylinders in normal saline solution.

6.2. Place the SSVEP headset on the participant’s head, with the inferior of the rear housing unit situated directly above the participant’s inion, the front visor housing placed securely over their eyes and nasal bridge [1], and the headset tightened via the elastic adjustment straps and securing buckles [2].
6.2.1. Talent placing the SSVEP headset on the participant’s head.
6.2.2. Talent tightening the headset via elastic straps and buckles.

6.3. Check the SSVEP iOS application’s impedance green indicator to ensure an adequate connection between the headset and the participant’s head before testing [1-TXT]. 
6.3.1. Talent checking the impedance indicator. TEXT: impedance <15 k

6.4. Ensure that the participant is comfortable and instruct them to remain still, calm, and quiet while seated and gazing forward into the lights, and to only blink when required [1].
6.4.1. Talen giving instructions to the participant.

6.5. Initiate the visual stimulus by pressing the Begin Test button on the iOS application [1]. When prompted, press the Continue button to move to the next stage of testing [2].
6.5.1. SCREEN: Beginning of the test.
6.5.2. SCREEN: Next stage of the test. 

6.6. Following completion of the SSVEP assessment, remove the SSVEP headset from the participant’s heads [1]. Allow the subjects to relax for a minimum of 30 seconds [2].
6.6.1. Talent removing the headset from the participant’s head.
6.6.2. Participant relaxing.

6.7. To obtain a test-retest reliability value, repeat the SSVEP assessment protocol with the SSVEP system after a rest period. Allow the participants to rest for 5 minutes before proceeding with the next EEG system [1].
6.7.1. Participant resting.

6.8. Power on the clinical EEG amplifier by connecting it to a computer via the provided USB dongle and power cable [1]. Connect five electrode leads into the respective 10-20 EEG positions of O1, O2, OZ, P1, and P2, (spell out) [2]. Open the clinical neurology EEG software on a computer [3] and create a new study [4].
6.8.1. Talent connecting the EEG amplifier to the computer.
6.8.2. Talent connecting the electrode leads into their respective positions.
6.8.3. SCREEN: Opening of the software. Videographer take a shot of talent sitting on the computer clicking the mouse.
6.8.4. SCREEN: Creation of new study.

6.9. Once the pair of successfully completed SSVEP assessments, have the participant remove the front visor from their eyes [1], and carefully detach the electrode patches from their scalp [2].
6.9.1. Talent removing the front visor form the participant’s eyes.
6.9.2. Talent detaching the electrode patches from the participant’s scalp.

6.10. Ask the participant whether they experienced any abnormal reactions to the stimulus, including the presence of a headache or dizziness. Record their responses in a study log before informing them they have completed their participation in the study [1].
6.10.1. Talent recording the participant’s reactions.

7. Test-retest Reliability Calculation of the Portable SSVEP System and Agreement Calculation of the Portable SSVEP and Clinical EEG Systems
7.1. Download the raw SSVEP values of both SSVEP primary test sets from the iOS device using a mobile management utility software, outputted as comma-separated value files [1-TXT]. Save the files using the name and date [2].
7.1.1. SCREEN: Downloading the SSVEP results. TEXT: CSV files.
7.1.2. SCREEN: Saving the result files.

7.2. Use the SNR of each SSVEP reading to compare the results of the different tests and estimate test-retest reliability [1].
7.2.1. SCREEN: Comparison and Test-retest reliability analysis of the data. Videographer take a shot of talent sitting on the computer clicking the mouse.

7.3. Outline the criteria for determining whether an SSVEP was detected by the EEG system as described in the text manuscript [1]. Create a PSD of both system normalized average SNR results between 0 and 25 Hertz [2-TXT].
7.3.1. SCREEN: Determination whether SSVEP detection was by EEG system
7.3.2. SCREEN: Creation of the PSD of both systems. TEXT: PSD-power spectrum density.  

Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18935058








Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.1
2.3
3.2
3.5
5.11
6.9





Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 190. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

8. Analysis of the Contact Quality, SSVEP Response, Electrode Overview and PSD Measured by Two EEG Systems
8.1. Participants’ hair or skin potentially impacted the EEG system’s ability to obtain clean SSVEP [1], which was corrected by using saline saturated electrodes [2]. 
8.1.1. LAB MEDIA: Figure 4B. Video editor focus on the noise in Figure 4B.
8.1.2. LAB MEDIA: Figure 4C. Video editor first focus on Figure 4A and then highlight on the Figure 4C showing reduced noise and clear peaks.

8.2. The average SSVEP values of a separate control group produced by the same visual stimulus but recorded with a different EEG system were graphed as a PSD, which allowed for a clear control to be set for a SSVEP response of a non-concussed player to the investigative setup [1].
8.2.1. LAB MEDIA: Figure 5.

8.3. The all-in-one portable SSVEP system was also used on healthy control subjects from the general population [1], non-specified to the sport of rugby with a different electrode system and slightly varied stimuli from the initial SSVEP setup [2]. Hence, their median and average SNR values were not valid for comparison [3].
8.3.1. LAB MEDIA: Figure 7A.
8.3.2. LAB MEDIA: Figure 7B.
8.3.3. LAB MEDIA: Table 1.

8.4. Additionally, the accuracy of the systems’ EEG technology was validated through an agreement study against a traditional clinical-grade EEG system [1], which returned a similar ICC value of 0.83 [2-TXT].
8.4.1. LAB MEDIA: Figure 7C.
8.4.2. LAB MEDIA: Table 2. TEXT: ICC-Interclass correlation coefficient.

8.5. The PSD of a single control participant’s SSVEP response was measured by the SSVEP system [1-TXT] and the clinical EEG system [2-TXT]. In second repetition, the overall accuracy of the two systems to produce a SSVEP depicted that both systems have a prominent SNR solely at the 15 Hertz frequency [3]. 
8.5.1. LAB MEDIA: Figure 9A. TEXT: 1 participant showed >15Hz signal response.
8.5.2. LAB MEDIA: Figure 9B. TEXT: 1 participant showed no SSVEP response.
8.5.3. LAB MEDIA: Figure 10. Video editor highlight the peak at 15 Hz.




Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
9.1. Assoc Prof David Putrino: (Step 6.2) Proper positioning of the Nurochek headset on the subject is critical to obtaining a clean reading. And if you have any issues, the system is so simple that repeating the reading is seldom a problem.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. David Putrino: Following the development of Nurochek, with its ability to take the recording of Visual Evoked Potentials from the distant realms of a major hospital into the hands of primary care physicians, a number of neurological conditions can now be assessed. Patients can be tracked before and after injuries, and their progress followed for years to allow better health outcomes for them and their communities.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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