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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. 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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Keisuke Kawata: Repetitive head impacts are a complex public health problem. This protocol is a safe and reproducible method for validating whether clinical findings are due to head impacts or noise factors [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Zachary W. Bevilacqua: From ball speed and impact placement, to exercise effect and body temperature, this model gives researchers a comprehensive and controlled method for studying subconcussive head impacts [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Megan E. Huibregtse: This model allows researchers to validate clinical findings beyond acute profiles of brain-derived blood biomarkers and can be used to investigate perturbations in oculomotor function, the vestibular system, and more [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Zachary W. Bevilacqua: During play, the head makes contact with the soccer ball in various ways. It’s important to visualize what is meant by “soccer heading model” as described in the literature [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Indiana University.


Section - Protocol
2. Subconcussive Soccer Heading Model (SSHM) Setup
2.1. Following baseline measurement collection pre-intervention, position a soccer ball launcher approximately 40 feet away from the Subject [1] and confirm that the soccer balls to be used for the trial have been inflated to 9 pounds per square inch [2].
2.1.0. WIDE: Talent positioning launcher
2.1.1. MED: Talent pumping ball/checking ball pressure

2.2. The face of the machine displays two identical dials that regulate the speed of the left and right wheels with an on/off switch in between [1]. Set both of the dials to a standardized speed of choice [2] and place 3-inch blocks under the wheels of the ball launcher to allow the desired trajectory [3-TXT].

2.2.0. CU: Shot of dials and switch Video Editor: please emphasize dials and switch when mentioned
2.2.1. CU: Dial(s) being set
2.2.2. MED: Talent placing block under wheel TEXT: No blocks needed for kicking subject 

2.3. When the last block has been placed, angle the launcher to 40 degrees between the ground and the midline of the rotating wheels [1].

2.3.0. MED: Talent angling launcher

2.4. Next, fit the Subject with a triaxial accelerometer embedded within a head-band pocket [1] positioned directly below the external occipital protuberance to monitor the linear and rotational head accelerations [2].

2.4.0. CU: Shot of triaxial accelerometer, then accelerometer being slid into head-band pocket
2.4.1. MED: Talent positioning accelerometer on Subject

2.5. Then initiate the software for the accelerometer [1] and enter the appropriate Subject information [2]. 

2.5.0. MED-over the shoulder: Talent at computer, opening software
2.5.1. SCREEN: To be provided by Authors: Subject information being entered

3. Familiarization Trials

3.1. Before beginning the familiarization trials, explain to the Subject that the ball launcher will volley the soccer ball [1] and that contact with the ball simply needs to be simulated for the trials [2]. Next, explain to the subject how contact should be made during the intervention trials. For example, heading subjects should only make forehead contact with the ball, avoiding potential impacts to the crown, parietal, and temporal bones. Lastly, kicking subjects should make lower limb contact with the ball while it is in flight.
3.1.0. WIDE: Talent standing near launcher and demonstrating arc of ball out of launcher with hands or similar, ADDED 3.1.1.a demonstrating acceptable and unacceptable head-to-ball contact 
ADDED 3.1.1.b WIDE: Talent standing near launcher and demonstrating arc of ball out of launcher with hands or similar, demonstrating acceptable foot-to-ball contact 
3.1.1. MED: Talent standing near Subject, facing launcher, indicating simulation

3.2. For example, heading Subjects will catch the ball in front of the forehead before head-to-ball contact is made [1], kicking Subjects will “trap” the ball on the ground with the foot instead of volleying the ball back [2].

3.2.0. MED: Talent holding ball in front of forehead
3.2.1. MED: Talent stepping on ball 
3.2.2. MED: Talent stands still while ball rolls past

3.3. When the Subject is ready [1] … turn on the ball launcher [2] and load a soccer ball onto the blue rails [3].

3.3.0. MED: Talent looks to Subject for confirmation and Subject nods or gives a thumbs up or similar indication
3.3.1. MED: Talent turns on launcher
3.3.2. MED: Talent loading soccer ball onto blue rails

3.4. Next, count down from 3 to 1 [1] … and push the ball into the rotating wheels [2]. The Subject should stop the ball as instructed [3].

3.4.1.a MED: Talent counting down Videographer: Please capture countdown audio; Video Editor: please include countdown audio as possible Was originally slated as 3.4.1.
3.4.2.a  MED: Talent pushing down ball Was originally slated as 3.4.2.
3.4.3.a  WIDE: Ball being launched/Subject catching  ball in front  of forehead Was originally slated as 3.4.3.

ADDED 3.4.1.b MED: Talent counting down Videographer: Please capture countdown audio; Video Editor: please include countdown audio as possible
ADDED  3.4.2.b  MED: Talent pushing down ball
ADDED  3.4.3.b  WIDE: Ball being launched/Subject trapping  ball to the ground with foot 


3.5. Then have the Subject roll the ball back [1] and repeat the trial 2-4 more times to ensure that the Subject positioning is correct and that the interaction with the ball will be safe and controlled [2].

3.5.0. MED: Talent rolling ball back
3.5.1. MED: Subject stopping ball again

4. Intervention

4.1. For the intervention, instruct the heading Subject to make only forehead contact with the ball [1], avoiding potential impacts to the crown, parietal, and temporal lobes [2].

4.1.0. WIDE: Talent tapping ball onto own forehead to indicate acceptable contact
4.1.1. MED: Talent touching/indicating crown, parietal, and temporal lobes and shaking head to indicate unacceptable contact
This was covered in step 3.1.1.a

4.2. Instruct the kicking Subjects to kick the ball only while it is in flight [1], as ball contact with the ground will attenuate the subsequent impact to the foot [2].

4.2.0. MED: Talent dropping and kicking ball
4.2.1. MED: Talent kicking ball after it touches ground and shaking head/pointing to foot or similar
This was covered in step 3.1.1.b.

4.3. Once subject feels comfortable with how proper contact is to be made, you may begin the intervention trials. If needed, reiterate to the subject what proper contact entails, as seen previously [0]. Next, Instruct both heading and kicking subjects to volley the ball to the Target Researcher approximately half the distance to the machine [1], mimicking the trajectory of the ball during its flight toward the Subject as closely as possible [2].

4.3.0. [bookmark: _GoBack]Added: Use 3.1.1.
4.3.1. MED: Talent indicating Target, Target waving to Subject
4.3.2. MED: Talent tossing ball to Target in similar arc to ball launching path

4.4. When the Subject is ready, activate the triaxial accelerometer [1] and begin the recording [2].

4.4.0. MED: Talent activating acclerometer
4.4.1. MED: Talent beginning recording

4.5. Load the soccer ball onto the blue rails [1] and push the ball into the rotating wheels after a 3-2-1 countdown [2], making sure that an appropriate contact is made [3].

4.5.1.a  MED: Talent loading ball
4.5.2.a  CU: Ball being pushed down
4.5.3.a  WIDE: Ball being launched/Appropriate head contact being made

ADDED  4.5.1.b  MED: Talent loading ball
ADDED  4.5.2.b  CU: Ball being pushed down
ADDED  4.5.3.b  WIDE: Ball being launched/Appropriate leg contact being made

4.6. Then repeat the intervention nine more times with a 60 second rest between bouts [1-TXT].

4.6.0. MED: Subject wiping forehead with towel or taking a drink of water or similar “rest” action TEXT: If subject forgoes ball contact, promptly volley ball again w/ no rest

4.7. In between each head contact with the ball, verify that the triaxial accelerometer registered an impact in the triaxial software [1].

4.7.0. SCREEN: To be provided by Authors: Shot of registered impact

4.8. When the intervention has concluded, turn off the ball launcher [1] and stop the triaxial recording [2] before removing the headband [3].

4.8.0. MED: Talent turning off launcher
4.8.1. MED: Talent stopping recording, with monitor visible in frame
4.8.2. MED: Talent removing headband from Subject 



Section – Results
5. Results: SSHM effects on Neurofilament-Light Polypeptide (NF-L) biomarker levels

5.1. These representative data were derived from 34 subjects [1]. There were no significant differences in any demographic characteristics between the groups [2].

5.1.0. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize “n” data row
5.1.1. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Sex, Age, BMI, No. or previous concussion, and Soccer heading experience data rows

5.2. The head impact kinematic data revealed that the heading group experienced a median linear head acceleration of 31.8 g-force per head impact [1] and a median rotational head acceleration of 3.56 kilods/second-squared per head impact [2].

5.2.0. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Heading:PLA data cell
5.2.1. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Heading:PRA data cell

5.3. In contrast, the control kicking group did not demonstrate detectable levels of head acceleration [1].

5.3.0. LAB MEDIA: Table 1: JoVE Video Editor: please emphasize Kicking Control:PLA and Kicking Control:PRA data cells

5.4. There is a gradual increase in plasma neurofilament-light polypeptide expression every hour after 10 headers in the kicking subjects [1] with no similar significant time effect for the kicking control group [2].

5.4.0. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize red data line from Pre to 2 h Post
5.4.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize blue data line from Pre to 2 h Post

5.5. Follow-up analysis further revealed that a significant difference appeared at 24 hours post-heading [1] compared to pre-heading [2] and compared to the kicking control group 24 hours after the intervention [3].

5.5.0. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize red 24 h Post data point
5.5.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize red Pre data point
5.5.2. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize blue 24 h Post data point



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Zachary W. Bevilacqua: Familiarization of the protocol will ensure the participants’ safety and uniformed impact. Therefore, it is important to both describe and have each participant practice the heading technique until they are comfortable (3.2., 3.5.) [1]. 
6.1.0. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Keisuke Kawata: This protocol is a powerful tool that can be used to validate neuroimaging, auditory responses, and protective gear assessment, as well as clinical trials on therapeutic factors [1].  
6.2.0. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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