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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.2., 2.5., 2.8., 3.1., 3.4. 3.5.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.8. Then provide the participant with the watch, instructing them not to remove it throughout the duration of the 24-hour recording period

To ensure success, the following was taken from the original manuscript but was not found in this document (This was taken from Section II: Obtain Pre-injury Physiological Profile)

E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Author Name: This method may provide an ecologically valid context for the collection and interpretation of physiological data following pediatric concussion along the recovery trajectory.
1.2. Author Name: The main advantage of this longitudinal research study is the ability to visualize fluctuations in the autonomic nervous system at multiple timepoints following concussive injury. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Author Name: Demonstrating the procedure will be James Murphy, a manager and Chris Gupta, a research student, both from the Concussion Centre. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
1.3.3. Added shot: The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Research Ethics Board at Holland Bloorview Kids Rehabilitation Institute.
Protocol: (read by voice talent at JoVE)
2. Pre-Injury Demographic, Symptom, and Physiological Participant Profiling
2.1. After obtaining parental and participant consent, request that the participant fill out the demographic collection form [1-WIDE-TXT].
2.1.1. Talent gesturing for Participant to sit down and fill out form (TEXT: e.g. age, sex, diagnosed learning disabilities, other medical diagnoses, previous history of concussion)
2.2. Instruct the participant to complete the Godin Leisure-Time Exercise Questionnaire [1-MED-over the shoulder] and the Post-Concussion Symptom Inventory [2-CU].
2.2.1. Participant filing out GLTE, with GLTE form visible in frame

2.2.2. PCSI being filled out 

2.3. Then measure and record the participant’s height and weight [1-MED].
2.3.1. Talent measuring participant’s height with scale visible in frame as possible
2.3.2. Added shot: Talent measuring participant’s weight with scale.

2.4. Next, select an appropriate chest strap size according to the circumference of the participant’s torso [1-MED] and place the strap around the torso over the participant’s clothing [2-MED-over the shoulder]. 

2.4.1. Talent selecting strap

2.4.2. Talent placing strap around participant

2.5. Adjust the strap to reflect a tight, yet comfortable fit [1-CU], and confirm that the strap is securely fitted about the sternum on the xiphoid process [2-ECU].

2.5.1. Strap being adjusted 
2.5.2. Shot of strap fitted about sternum

2.6. Use clip-on buttons to connect the heart rate sensor to the chest strap [1-MED-over the shoulder-TXT] and apply a modest amount of hypoallergenic electrode gel to the conductive plastic surface of the strap [2-MED].
2.6.1. Talent attaching sensor (TEXT: Ensure sensor is right side up)

2.7. Demonstrate the location of the chest strap clasp to the participant [1-CU] and give the participant access to a private area or washroom so that the participant can place the chest strap directly onto the skin [2-MED] with the sensor placed directly onto the xiphoid process of the sternum and right side up to ensure an optimal heart rate recording [3-CU].
2.7.1. Talent applying gel to chest strap

2.7.2. Talent holding up open to private area/washroom

2.7.3. Shot of sensor directly on xiphoid process and right side up on participant 
2.8. Then provide the participant with the watch and a trouble-shooting instruction sheet in the event the watch stops recording [1-MED], instructing them not to remove the watch throughout the duration of the 24-hour recording period [2-MED].
2.8.1. Talent handing watch to participant
2.8.2. Talent tapping on wrist to indicate participant should not remove watch

3. Post-Concussion Follow-up Assessment and Heart Rate Variability (HRV) Data Uploading and Processing
3.1. On the same day or as soon as possible after a concussive injury [1-WIDE-TXT], complete the Acute Concussion Evaluation form to collect information on the mechanism of the injury and post-injury sequelae [2-MED-TXT].

3.1.1. Talent welcoming participant into room/to be seated (TEXT: Confirm participant has received concussion diagnosis from physician)

3.1.2. Talent asking participant questions (TEXT: e.g., loss of consciousness, retrograde amnesia).
3.2. Administer the Godin Leisure-Time Exercise Questionnaire to capture changes in the physical activity repertoire [1-MED] and the Post-Concussion Symptom Inventory to determine the number and severity of the symptoms [2-MED-over the shoulder].
3.2.1. Talent handing participant form

3.2.2. Talent filling out PCSI, with PCSI form visible in frame

3.3. Connect the watch to a computer with the provided USB Transfer cable [1-MED] and upload the heart rate data to the software program provided with the sensor [2-MED-over the shoulder].
3.3.1. Talent connecting watch to computer

3.3.2. Talent uploading heart rate data

3.4. Transfer the .hrm data file to the data analysis program [1-SCREEN] and select the appropriate high frequency and low frequency domain variable bandwidths as indicated [2-SCREEN-TXT].
3.4.1. *To be provided by Authors: Data being transferred to data analysis program Video editor: This (and all of the screen cap shots) was filmed by the videographer. Screen cap software wasn’t working. 
3.4.2. *To be provided by Authors: High frequency and low frequency bandwidths being selected (TEXT: Bandwidths recommended by Task Force of European Society of Cardiology and North American Society of Pacing and Electrophysiology)

3.5. Select a 300-second window frame with a 50% overlap, an interpolation rate of 4 Hz, and the Fast Fourier Transform for power spectral analysis [1-SCREEN].
3.5.1. *To be provided by Authors: 300 s window frame with 50% overlap, interpolation rate, and Fast Fourier Transform being selected

3.6. Then save the heart rate variability data as a new .hrm file for later analysis in robust statistical software [1-SCREEN] and fit the sensor to the participant’s torso as just demonstrated [2-MED-TXT].
3.6.1. *To be provided by Authors: HRV data being saved 
3.6.2. Talent fitting sensor to participant’s chest strap (TEXT: See text for full symptomatic and post-symptomatic follow-up assessment details)
4. Results: Representative Post-Concussion Recovery Trajectories in Male and Female Participants
4.1. Here the Kubios output of a 24-hour heart rate recording for a concussed participant is shown [1-LM].

4.1.1. Authors: please upload Figure 2 through the submission link as its own unflattened .ai or .psd file: Video Editor: no animation
4.2. The raw recovery rate series allows the researcher to visualize changes across time, highlighting key time points of increase [1-LM] or decrease that are important for the interpretation of data [2-LM].
4.2.1. Figure 2: Video Editor: please highlight at least one point of increase and add “more functional activity” text
4.2.2. Figure 2: Video Editor: please highlight at least one point of decrease and add “Resting/Sleeping” text

4.3. For example, between the 5th and 11th hour, more functional activity was detected, but because this participant did not complete a comprehensive diary, is it uncertain as to whether this increase represents physical or cognitive activity or a combination of both [1-LM].
4.3.1. Figure 2: Video Editor: please emphasize data line between 5-11th hour

4.4. Further, this period of decrease from the 11th to 13th hour is reflective of a state of calm or a period of rest [1-LM].
4.4.1. Figure 2: Video Editor: please emphasize data line between 11-13th hour

4.5. The time and frequency domain variables represent the overall variability of the physiological signal [1-LM] and the branches of the autonomic nervous system, respectively [2-LM-TXT].
4.5.1. Figure 2: Video Editor: please emphasize Time-Domain Results

4.5.2. Figure 2: Video Editor: please emphasize Frequency-Domain Results (TEXT: See text for units of measurement overview for time/frequency domain HRV variables/physiological significance)
4.6. In these representative graphs, the relationship between pNN50 and the Post-Concussion Syndrome Inventory total score across days post-injury as stratified by sex is shown [1-LM].
4.6.1. Authors: please upload the graphs from Figure 3 through the submission link together in a new .ai or .psd file without the A or B labels: Video Editor: no animation
4.7. For example, in these participants, the recovery trajectory appears to be similar within both males and females [1-LM], with an initial decrease observed until day 30 in both sexes [2-LM], followed by increases until day 75 for males [3-LM] and until day 90 for females [4-LM], after which both trajectories are followed by a plateau [5-LM].
4.7.1. Figure 3: Video Editor: no animation
4.7.2. Figure 3: Video Editor: please emphasize 0 data point in both graphs and add “Time of Injury/1st follow-up data collection” text
4.7.3. Figure 3: Video Editor: please emphasize data line from day 0-75 in Male graph
4.7.4. Figure 3: Video Editor: please emphasize data line from day 0-90 in Female graph
4.7.5. Figure 3: Video Editor: please emphasize plateaus in both graphs (from day 75 in male graph and from day 90 in female graph)
5. Conclusion (said by authors on camera):
5.1. Author Name: It’s important to remember to securely fit the heart rate strap and to instruct the participant to wear the watch at all times.
5.2. Author Name: Following this procedure, other methods, like administering a cognitive and physical diary, can be performed to answer additional questions, like how do fluctuations in the autonomic system function align with varying levels of cognitive, physical, or combined activity?
5.3. Author Name: After its development, this technique paved the way for researchers in the Concussion field to explore heart rate variability in an understudied population such as pediatric patients.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
Insert the filenames of all the media to be included into the video here. 


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.

�Authors: Please indicate the names of the modified files here.


�As discussed via email,  software could not be downloaded and you provided some options for the day of shooting.
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