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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most visually important?
2.1., 2.7.3., 3.2., 3.3., 4.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.7.3., 3.1.
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Shayan Bahadori: Biomechanical analysis techniques are useful in the study of human movement. This technique can be used for lower limb biomechanical assessment in healthy participants using commercially available systems [1].

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

1.2. Thomas W. Wainwright: Within biomechanical analysis, it is useful to combine assessments of functional performance, such as gait analysis, with specific tests of muscular performance [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. Thomas W. Wainwright: The understanding that increased muscle strength improves functional performance is required for the improved future design of rehabilitation protocols and research strategies to assess these approaches [1].

1.3.1. 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)

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


Section - Protocol
2. Gait Analysis Setup and Procedure
2.1. Before beginning the analysis, confirm that the Participant is wearing tight, non-reflective clothing, such as cycling shorts or leggings [1], and use double sided adhesive tape to attach 25 passive reflective markers [2] onto the Participant according to the lower body configuration of the Human Body Model as illustrated [3].
2.1.1. WIDE: Participant adjust shorts/leggings or similar Videographer: Important step
2.1.2. Talent attaching marker(s) to Participant Videographer: Important step
2.1.3. LAB MEDIA: Figure 2

2.2. Use a joint ruler to take measurements of the required knee and ankle widths for the model [1] and secure the Participant to a safety harness that is fastened to an overhead frame [2].

2.2.1. Talent measuring knee or ankle
2.2.2. Talent securing Participant to harness 

2.3. Start a new session in the database [1] and make sure the session is active [2].

2.3.1. Talent starting session, with monitor visible in frame
2.3.2. SCREEN: 2.6.jpg

2.4. Under the Subject tab, click the Labeling Skeleton button and navigate to the LowerLimb HBM_N2.vst file to create a new participant [1].

2.4.1. SCREEN: 2.7 and 2.8.avi: 00:02-00:08

2.5. Enter the name of the participant and click OK. The name of the participant will appear in the Subjects window [1].

2.5.1.  SCREEN: 2.7 and 2.8.avi: 00:08-00:13

2.6. In the Tools window, open the Subject Preparation tab [1-TXT].

2.6.1. SCREEN: 2.9.avi: 00:04-00:09 TEXT: Make sure no weight exerted on force plates

2.7. Click to Zero level the force plates [1] and ask the Participant to stand in the middle of the treadmill [2] while walking at a comfortable speed for 5 minutes [3].

2.7.1. SCREEN: 2.10.avi: 00:02-00:05
2.7.2. Participant getting onto treadmill
2.7.3. Participant walking at comfortable speed Videographer: Important/difficult step

2.8. Immediately following the acclimatization, ask the Participant to walk at a higher speed for a minimum of 5 minutes [1-TXT] and click Start recording in the software to begin recording the gait data [2].

2.8.1. Talent walking at higher speed TEXT: Ensure participants blinded to timing of recordings
2.8.2. SCREEN: 2.15 and 2.16.avi: 00:07-00:10

2.9. Stop the recording after acquiring the desired amount of data [1-TXT].

2.9.1. Talent stopping recording, with monitor visible in frame TEXT: e.g., collect 25 cycles x3

2.10. To remove the high-frequency noise in the data, open the processing software [1] select a low-pass filter for the marker data [2].

2.10.1. Talent opening software, with monitor visible in frame
2.10.2. SCREEN: 2.17.avi: 00:05-00:09

2.11. Export the data as a .csv file [1] and determine the individual strides from vertical the force data, using the foot markers to ascertain the gait events [1].

2.11.1. SCREEN: 2.18.avi: 00:00-00:19 Video Editor: please speed up
2.11.2. SCREEN: 2.19.avi

2.12. The gait parameters, such as the kinematic, kinetic, and spatial-temporal data, can then be analyzed [1-TXT].

2.12.1. LAB MEDIA: Figure 4 TEXT: See Supplementary data for analysis details

3. Muscle Strength Test Setup 

3.1. To measure the Participant’s muscle strength base on the maximum voluntary isometric contraction, first attach the tool-pad number 701 to the dynamometer exercise head [1] and have the Participant sit on a chair with a backrest [2].

3.1.1. WIDE: Talent attaching tool pad to exercise head Videographer: Difficult step
3.1.2. Talent gesturing/Participant sitting in chair Videographer: Difficult step

3.2. To test the knee isometric muscle strength, use the up-down switch to align the dynamometer axis with the anatomical axis of rotation of the knee [1] and place the pad of the tool centrally at the lower part of the shin of the tibia [2].

3.2.1. Dynamometer axis being aligned with knee axis of rotation Videographer: Important step
3.2.2. Tool pad being placed centrally at lower part of shin of tibia Videographer: Important step

3.3. Have the Participant position the knee at a 90-degree flexion with the hip in neutral rotation and abduction and the foot in plantar flexion [1].

3.3.1. Talent gesturing/explain while Participant puts kneed in 90 ° flexion with neutral hip and plantar-flexed foot Videographer: Important step

3.4. Then have the Participant place their hands on their abdomen [1] and stabilize the trunk, hips, and mid-thigh on the chair with Velcro straps [2].

3.4.1. Participant placing hands on abdomen
3.4.2. Talent placing strap(s)

4. Muscle Strength Test Procedure

4.1. To familiarize the Participant with the testing maneuver, have the Participant extend their knee before flexing to exert a maximum contraction on the command “Go” for 3 seconds while providing verbal prompts and encouragement [1-TXT].

4.1.1. WIDE: Talent saying “Go” and Participant extending knee, then flexing knee Videographer: Important step TEXT: e.g., “Push” for upwards, “Pull” for downwards

4.2. When the Participant is comfortable with the procedure, ensure the Participant that they can stop the test immediately if they experience any unusual pain or discomfort [1] and allow the Participant to rest for 2 minutes [2].

4.2.1. Talent explaining/Participant listening and nodding or similar
4.2.2. Participant sitting back and resting

4.3. Then repeat the trial three times for the left leg and three times for the right leg as just demonstrated [1], recording and exporting the data in Newtons [2].

4.3.1. Participant extending and flexing knee while Talent encourages
4.3.2. SCREEN: 3.14.avi 00:00-00:18 Video Editor: please speed up 



Section – Results
5. Results: Representative Gait Assessment and Maximum Voluntary Isometric Contraction (MVIC) Analyses

5.1. Here the mean and standard deviation [1] of the spatial temporal [2], kinematics [3], and kinetic gait parameters of 30 participants from a representative analysis are shown [4]. 

5.1.1. LAB MEDIA: Table 2
5.1.2. LAB MEDIA: Table 2 Video Editor: please emphasize Spatial temporal section of Table
5.1.3. LAB MEDIA: Table 2 Video Editor: please emphasize Kinematic section of Table
5.1.4. LAB MEDIA: Table 2 Video Editor: please emphasize Kinetic section of Table

5.2. As observed in this Table summarizing the mean and standard deviation of the maximum voluntary isometric contraction for the knee joints of the participants [1], on average, the right knee demonstrated a slightly more robust extension and flexion in the assessed participants [2].

5.2.1. LAB MEDIA: Table 3
5.2.2. LAB MEDIA: Table 3 Video Editor: please emphasize Right Mean data cells

5.3. In this offline analysis of the gait assessment of one participant [1], the spatial temporal data [2] and kinematic [3] and kinetic gait cycle for the left side of the participant can be observed [4].

5.3.1. LAB MEDIA: Figure 4
5.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize Spatial-temporal parameters (mean stance and mean swing time texts)
5.3.3. LAB MEDIA: Figure 4 Video Editor: please emphasize Kinematics – Joint angles graphs
5.3.4. LAB MEDIA: Figure 4 Video Editor: please Kinetics – Joint moments graphs

5.4. These data were similarly reproduced when the spatial temporal data and kinematic and kinetic gait cycle for the right side of the participant were assessed [1].

5.4.1. LAB MEDIA: Figure 5


Section - Conclusion	Comment by Bridget Colvin: Authors: Each author is limited to a maximum of two Conclusion statements.
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Shayan Bahadori: Clinical research has identified clear links between human biomechanics characteristics and different medical conditions [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Shayan Bahadori: This protocol can be used for the accurate and comprehensive testing of combined gait analysis and muscle strength in a way that has not previously been described [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Thomas W. Wainwright: Future research in orthopaedic surgery will require an accurate objective measurement of physical performance in activities such as gait analysis [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.4. Thomas W. Wainwright: These data are representative of textbook reference results for gait and isometric strength testing and may be considered effective in the assessment of gait and muscular strength in healthy individuals [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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