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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? 	N 

2. Software: Does the part of your protocol being filmed demonstrate 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 video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)? 	N


Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. Wenjin Quan: This method can be used to investigate key questions about the biomechanical changes that occur between the initial and terminal phases of long-distance workouts in amateur runners [1].

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

REQUIRED: 

1.2. Wenjing Quan: The main advantage of this technique is that it can provide specific details about how to explore the potential factors that cause running injuries [1].

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

Ethics Title Card

1.3. Procedures involving human subjects have been approved by the Ethics Committee of the Faculty of Sports Science in Ningbo University.
1.4. 

Protocol
2. Laboratory Preparation
2.1. To calibrate the analysis software, switch off the lights in the lab [1] and remove any possibly reflective objects [2].
2.1.1. WIDE: Talent switching off lights
2.1.2. Talent removing reflective object(s)
2.2. [bookmark: _Hlk13414732]Place eight cameras in the appropriate positions around the experimental area such that they have a clear view of the action without reﬂection [1].
2.2.1. Talent placing/checking cameras
2.3. To engage the cameras, open the software [1] and select System, Local System, and MX Cameras in the Resources pane [2]. 
2.3.1. Talent opening software, with monitor visible in frame
2.3.2. Talent initializing camera(s)
2.4. [bookmark: _Hlk13337766]Place the T-frame in the center of the capture area [1], select all of the cameras in the system, and select the 2D mode [2].
2.4.1. Talent placing T-frame into capture area
2.4.2. SCREEN: Quanwenjing Upload.mp4. 0:00 – 0:14. Cameras being selected, then 2D mode being selected
2.5. Confirm that the T-frame is in the camera view without any interference points and select System Preparation [1].
2.5.1. SCREEN: Quanwenjing Upload.mp4. 0:14 – 0:17: Shot of T-frame in camera view, item being selected
2.6. In the T-Frame drop-down list, select the 5 Marker Wand & T-Frame calibration object [1].
2.6.1. SCREEN: Quanwenjing Upload.mp4. 0:17 – 0:21. Calibration object being selected 
2.7. In the System Preparation Tools pane, click the Start buttons in the Mask Cameras and Calibrate MX camera sections [1].
2.7.1. SCREEN: Quanwenjing Upload.mp4. 0:21 – 0:36. Start buttons being clicked
2.8. When the calibration process is completed, the progress bar will be restored to 0% [1]. 
2.8.1. SCREEN: Quanwenjing Upload.mp4. 0:36 – 1:35. Shot of progress bar at 0%
2.9. To establish the origin of the coordinates, place the T-frame in the center of the camera field of view [1] and, in the Tool pane, click the Start button in the Set Volume Origin section [2].
2.9.1. T-frame being placed
2.9.2. [bookmark: _Hlk32274820]SCREEN: Quanwenjing Upload.mp4. 1:35 – 1:50. Start button being clicked
2.10. Then position the treadmill in the center of the test zone within the center of the fields of view of all eight of the cameras [1]. 
2.10.1. Talent positioning treadmill
3. Subject Preparation
3.1. Before performing an analysis, give a simple explanation of the experimental procedures to the Subject [1] and have the Subject complete a questionnaire [2].
3.1.1. WIDE: Talent explaining while Subject nods
3.1.2. Talent handing questionnaire to Subject
3.2. [bookmark: _Hlk13051230]After obtaining written consent, record the Subject height, lower limb length, knee width, and ankle width in millimeters [1-TXT] and the Subject’s weight in kilograms [2].
3.2.1. Talent measuring height and/or limb or knee or ankle width Videographer: Important step TEXT: Require uniform tights and/or pants and running shoes
3.2.2. Subject getting onto scale Videographer: Important step
3.3. [bookmark: _Hlk35811410]After obtaining all of the measurements, place one reflective marker [1] each at the anterior-superior iliac spine, posterior-superior iliac spine, lateral mid-thigh, lateral knee, lateral mid-shank, lateral malleolus, second metatarsal head, and calcaneus [2].
3.3.1. Talent placing marker Videographer: Important step
3.3.2. Shot of Subject with markers at indicated spots Videographer: Important step; Video Editor: if possible, please indicate each marker at spot when mentioned
3.4. Then place markers on the second metatarsal head and calcaneus on the corresponding anatomical points of the socks and shoes [1] and have the Subject warm up with light running and stretching for 5 minutes [2].
3.4.1. Talent placing markers Videographer: Important step
3.4.2. Subject warming up Videographer: Important step
4. Static Calibration
4.1. For static calibration of the makers, click the Data Management button on the toolbar and select Data Management [1].
4.1.1. WIDE: Talent clicking button/select Data Management, with monitor visible in frame
4.2. Under the New Database tab, select the Location, describe the trial name and the Clinical Template, and click Create [1].
4.2.1. SCREEN: Quanwenjing Upload.mp4. 1:50 – 1:56. Location being selected, then trial being named, then create being clicked
4.3. In the Open Database window, select the name of the database that was created. In the open interface, click the green New Patient Classification button, the yellow New Patient button, and the grey New session button to create a new experiment [1].
4.3.1. SCREEN: Quanwenjing Upload.mp4. 1:56 – 2:25. Name being selected, then buttons being clicked
4.4. In the Nexus pane, click Subjects to create a New Subject data set and select Trial model [1].
4.4.1. SCREEN: Quanwenjing Upload.mp4. 2:25 – 2:38. Subjects being clicked and Mode being selected
4.5. In the Properties pane, fill in all the anthropometric measurements and click Go Live [1].
4.5.1. SCREEN: Quanwenjing Upload.mp4. 2:38 – 3:08. Measurements being entered, then Go Live being clicked
4.6. Select Spilt horizontally and select the Graph to check the Trajectory count [1].
4.6.1. SCREEN: Quanwenjing Upload.mp4. 3:08 – 3:21. Split horizontally being selected and graph being selected
4.7. To capture the static model, in the Capture Tools pane, click Start in the Subject Capture section and view the capture marks in the Perspective pane [1].
4.7.1. SCREEN: Quanwenjing Upload.mp4. 3:21 – 3:35. Start being clicked/marks being viewed
4.8. To create a 3D image of the captured markers, click the Pipeline button in the Tools pane and select Running the Reconstruct Pipeline and manually label the static model. When the identification is completed, save and press ESC to exit [1].
4.8.1. SCREEN: Quanwenjing Upload.mp4. 3:35 – 3:39. Pipeline being clicked, then Running Reconstruct Pipeline being selected, then model being labeled, data being saved and ESC being pressed
4.9. In the toolbar, select Subject preparation and Subject calibration and select the Static plug-in gait option from the drop-down list [1].
4.9.1. SCREEN: Quanwenjing Upload.mp4. 3:39 – 4:00. Subject Preparation and Calibration being clicked, then Statistic plug-int gate being selected
4.10. Then, in the Static Settings pane, select left foot and right foot, click Start, and save the static model [1].
4.10.1. SCREEN: Quanwenjing Upload.mp4. 4:00 – 4:02. Left foot and right foot being selected, then start being clicked, and model being saved
5. Dynamic Trials
5.1. To start a dynamic trial, select Capture in the software [1] and select Trial Type and Session [2].
5.1.1. WIDE: Talent selecting Capture, with monitor visible in frame
5.1.2. SCREEN: Quanwenjing Upload.mp4. 4:02 – 4:21. Trial type and session being selected
5.2. After filling in the trial description [1], have the Subject put on a heart monitor [2] and ask the Subject to warm up on the treadmill by walking at 8 kilometers/hour for 1 minute [3].
5.2.1. SCREEN: Quanwenjing Upload.mp4. 4:21 – 4:30. Shot of trial description
5.2.2. Talent putting heart monitor onto Subject/Subject putting on heart monitor
5.2.3. [bookmark: OLE_LINK13]Talent starting treadmill/Subject walking
5.3. [bookmark: OLE_LINK6]At the end of the warmup period, have the Subject run for 4 minutes at speed of 10 milometers/hour [1-TXT], recording the kinematic running data for 40 seconds at the 0.5- and 5-kilometer distances points, respectively [2].
5.3.1. Subjecting running Videographer: Important step TEXT: Optional: Use a/c to prevent sweat-induced marker slipping
5.3.2. SCREEN: Quanwenjing Upload.mp4. 4:30 – 4:52. Data being recorded
5.4. At the end of the dynamic trial, click Stop to end the collection [1].
5.4.1. SCREEN: Quanwenjing Upload.mp4. 4:52 – 4:56. Stop being clicked
6. Post-Processing
6.1. For kinematic processing, open the Data Management window [1] and double-click the trial name [2].
6.1.1. WIDE: Talent opening window, with monitor visible in frame
6.1.2. SCREEN: Quanwenjing Upload.mp4. 4:56 – 5:08. Trial name being clicked
6.2. Click the Run Reconstruct Pipeline and Labels buttons in the toolbar to reconstruct the mark point position and, in the Perspective window, move the blue triangles on the time bar to set the required range of time [1].
6.2.1. SCREEN: Quanwenjing Upload.mp4. 5:08 – 5:12. Buttons being clicked, then triangles being moved
6.3. Shift the view of the timeline so that it shows only the selected range, click on the time bar, and click Zoom to Region-of-Interest [1].
6.3.1. SCREEN: Quanwenjing Upload.mp4. 5:12 – 5:56. Timeline view being shifted, time bar being clicked, and Zoom to ROT being clicked
6.4. Next, select the Label button to identify and check the label points as demonstrated for the static identification process, supplementing any incomplete identification points as necessary [1-TXT].
6.4.1. SCREEN: Quanwenjing Upload.mp4. 5:56 – 6:34. Label being clicked, then label points being checked/supplemented TEXT: Delete unlabeled marks
6.5. In the Subject Calibration pane, select the Dynamic Plug-in Gait [1].
6.5.1. SCREEN: Quanwenjing Upload.mp4. 6:34 – 6:38. Dynamic Plug-in Gait being selected
6.6. Then click the Start button to run the data and Export the motorial trials in c3d format for post-processing [1].
6.6.1. SCREEN: Quanwenjing Upload.mp4. 6:38 – 6:41. Start and Export being clicked


[bookmark: _GoBack]Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
3.2.-3.4., 5.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.3. During the process of collecting the lower limb kinematics data, we should avoid all of the markers fall down, we adjusted the temperature of the air conditioner to prevent the subjects from sweating and fixed it with adhesive tape to prevent the marker point from falling during running.




Results
7. Results: Representative Changes in Joint Range of Motion (ROM) and Peak Angular Velocity Before and After Running

7.1. In this representative analysis [1], no differences in the peak angle of the ankle [2] or the hip were observed in the sagittal plane [3].

7.1.1. LAB MEDIA: Figure 2A
7.1.2. LAB MEDIA: Figure 2A Video Editor: please emphasize ankle data bars
7.1.3. LAB MEDIA: Figure 2A Video Editor: please emphasize hip data bars

7.2. Compared with the initial phase [1], the peak angles of the ankle [2] and the knee in the frontal plane were significantly increased in the terminal phase [3], while a larger internal hip angle was measured in the terminal phase [4].

7.2.1. LAB MEDIA: Figure 2B
7.2.2. LAB MEDIA: Figure 2B Video Editor: please emphasize ankle data bars and/or add bracket and asterisk over ankle data bars
7.2.3. LAB MEDIA: Figure 2B Video Editor: please emphasize knee data bars and/or add bracket and asterisk over knee data bars
7.2.4. LAB MEDIA: Figure 2B Video Editor: please emphasize hip data bars and/or brackets and asterisks over hip data bars

7.3. However, in the tranverse plane [1], the terminal phase presented a smaller peak angle in hip abduction and ankle and knee interrotation [2].

7.3.1. LAB MEDIA: Figure 2C
7.3.2. LAB MEDIA: Figure 2C Video Editor: please add/emphasize brackets and asterisks

7.4. In the sagittal plane [1], the ranges of motion of the ankle and the knee were significantly increased in the initial phase compared to the terminal phase [2].

7.4.1. LAB MEDIA: Figure 3A
7.4.2. LAB MEDIA: Figure 3A Video Editor: please emphasize ankle and knee data bars and/or add brackets and/or asterisks

7.5. In the frontal plane [1], the hip range of motion was significantly decreased in the terminal phase compared to the initial phase [2], whereas the ranges of motion of the ankle and the knee were increased in the terminal phase [3].

7.5.1. LAB MEDIA: Figure 3B
7.5.2. LAB MEDIA: Figure 3B Video Editor: please emphasize hip data bars and/or bracket and asterisk over hip data bars
7.5.3. LAB MEDIA: Figure 3B Video Editor: please emphasize ankle and knee data bars and/or brackets and asterisks over ankle and knee data bars

7.6. In the transverse plane [1], the knee range of motion was found to be significantly lower in the terminal phase compared to the initial phase [2], but no differences were observed in the ranges of motion of the ankle and the hip [3].

7.6.1. LAB MEDIA: Figure 3C
7.6.2. LAB MEDIA: Figure 3C Video Editor: please emphasize knee data bars and/or bracket and asterisk over knee data bars
7.6.3. LAB MEDIA: Figure 3C Video Editor: please emphasize ankle and hip data bars





Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. Wenjing Quan: Making sure that the markers do not fall off during the analysis is the most important aspect of this procedure [1].

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

8.2. Wenjing Quan: Following this procedure, the effects of different distances and different running shoes on muscle activities and joint moments can be assessed [1].

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