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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO

2. Does your protocol include 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.

3. Which steps from the protocol section below are the most important for viewers to see? 
Steps 4.1, 4.2, 4.3, 4.4

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Steps 4.1, 4.4
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 
The filming needs to take place in two different locations. There are 3 to 5 minutes walking away from each other.

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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Pro. Haining Ou: Pain and the resulting break are the main problems of patients with knee osteoarthritis. Here, we proposed and lower body positive pressure treadmill intervention protocol, which includes both clinical assessment and treatment models, for the rehabilitation of lower extremity motor function in knee OA [1].

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

1.2. Dr. Junjie Liang: The LBPP treadmill protocol allows people to achieve exercises with relatively low heart rate, blood pressure, and oxygen consumption, so it is safer and more effective than full-weight exercises for knee OA patients with cardio-pulmonary diseases [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)

1.3. PT Hongxin Chen: Visual demonstration of this method is critical for safe operation of the LBPP training system and understanding of our protocol [1].

Introduction of Demonstrator: (Said by you on camera)

1.4. PT Hongxin Chen: Demonstrating the procedure will be Dr. Junjie Liang, Dr. Qiang Lin, PT Hongxin Chen, and Dr. Shijuan Lang from my laboratory. 

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Ethics title card: 

1.5. Procedures involving human subjects have been approved by the Medical Ethics Association of the Fifth Affiliated Hospital of Guangzhou Medical University and has been registered at the China Clinical Trial Registration Center.

Section - Protocol
2. Pre-training Evaluation
[Note to Videographer: Film the conversations for B-roll]
2.1. Begin the clinical assessment by asking the patient to describe their pain intensity from 0 to 10, where 0 is no pain and 10 is the worst pain [1].
2.1.1. Talent speaks to patient. Patient responds by saying ‘5’. 
2.2. Then, conduct the active/passive knee joint range-of-motion assessment using a handheld 2-arm goniometer [1-TXT].
2.2.1. Talent conducts knee joint range-of-motion assessment.
TEXT: = Goniometer: 26-cm arms with 2° markings
2.3. [bookmark: _Hlk548734]Next, conduct the Western Ontario and McMaster Universities Osteoarthritis Index , or WOMAC (pronounced woah-mac) by asking the patient to mark the corresponding position of pain or limited function on a straight line for 5 pain-related items, 2 stiffness items, and 17 functional items. “0” indicates no pain or no function limitation. “10” indicates severe pain or extreme limited function [1].
2.3.1. MED-over shoulder: Show patient completing one question on the WOMAC. 
2.4. Following the WOMAC conduct two optional assessments: the Knee Injury and Osteoarthritis Outcome Score, KOOS, and/or the European five-dimensional health scale, EQ-5D to assess pain, symptoms, and quality of life [1].
2.4.1. MED-over shoulder: Show patient completing EQ-5D. 
2.5. Then, for the 10 meter walk test, ask the patient to perform three consecutive 10 meter walk test trials at a self-selected pace for safety and comfort [1]. Ask the patient to walk without assistance for 10 m and measure the time taken for the middle 6 m [2].
2.5.1. Show patient walking down a hallway to complete the 10MWT.
2.5.2. CU: Talent stopping a stopwatch 
2.6. Next, to conduct the timed up and go test, ask the patient to perform three consecutive trials at a self-selected pace: stand up, walk 3 m, turn, walk back, and sit down [1-TXT].
2.6.1. Show patient stand up, walk 1 m, turn, walk back, and sit down. 
TEXT: Stand up, walk 3 m, turn, walk back, and sit down
2.7. Lastly, perform a 3D gait analysis. To do this position twenty-two spherical markers on the patient’s anatomical landmarks [1] based on the Davis protocol [2]. Then, position six surface EMG electrodes on the bilateral rectus femoris, semitendinosus, and long head biceps femoris of the patient [3].
Author comments: Video editor: please choose the shots and try to avoid sensitive parts of our male subject in this gait analysis part.
2.7.1. Show several markers on the patient’s body. 
2.7.2. CU: Show talent placing one.
2.7.3. Talent places 1 EMG electrode on the rectus femoris.
2.8. Ask the patient to hold an orthostatic position for at least 3−5 s with the feet aligned in order to avoid having one foot in a more anterior or posterior position with respect to the other [1].  Instruct the patient to walk with a self-selected speed along the 5-m walkway, five times [2].
2.8.1. Show patient holding an orthostatic position. Focus in on the feet.
2.8.2. Show patient walking away down the walkway. 
2.9. Finally, remove all the spherical markers and EMG electrodes from the patient, and save all the collected data for later processing [1].
2.9.1. Talent removes 2 spherical markers. 
3. LBPP Setup 
3.1. Begin by introducing the lower body positive pressure, or LBPP, treadmill training process and related precautions to the patient [1-TXT].
3.1.1. Talent speaks to patient next to the treadmill. Patient nods head in understanding. TEXT: Setup and supervision of patient in the LBPP required by therapist. 
3.2. Next, check the patient’s blood pressure and heart rate [1-TXT]. Determine the size of the air seal shorts according to the waist circumference of the patient [2] and ask the patient to put on the shorts [3].
3.2.1. Talent checks patients’ blood pressure. 
TEXT: 60 bpm ≤ HR ≤ 120 bpm and 90/60 mmHg ≤ BP ≤ 160/100 mmHg
3.2.2. Talent measures waist circumference of the patient.
3.2.3. Patient puts on shorts. 
3.3. Turn on the treadmill by operating the switch located on the front cover of the system  [1] and run the self-testing of the anti-gravity treadmill [2].
3.3.1. CU: Talent turns on treadmill.
3.3.2. Show treadmill is on. Run the self-testing protocol. 
3.4. Lower the cockpit [1] and have the patient step into the fabric enclosure of the anti-gravity treadmill [2].
3.4.1. Talent lowers the cockpit.
3.4.2. Patient steps into fabric enclosure of the anti-gravity treadmill
3.5. Lift the cockpit to the appropriate height according to the LBPP training model, such that the cockpit height is at the anterior superior iliac spine for the walking model and slightly below the femur’s greater trochanter for the squatting model [1]. Once the cockpit is in place, zip the patient into the anti-gravity treadmill [2].
3.5.1. Talent lifts the cockpit.
3.5.2. Talent zips the patient into the treadmill. 
3.6. Use the safety lanyard supplied with the machine to secure the clip onto patient’s clothing, which is essential for emergency stopping during the training process [1].
3.6.1. CU: Talent secures clip onto patient’s clothing. 
3.7. Then, instruct the patient to stand still on the surface of the treadmill belt to allow the system to hold and weigh the patient’s full body weight without any support from any part of the system  [1] and then press the start button to perform an anti-gravity treadmill system calculation for accurate unweighting [2].
3.7.1. Talent speaks to patient. Patient stands still. 
3.7.2. CU: Talent presses the start button. 
3.8. Lastly, adjust the positions of three cameras supplied with the machine to obtain the synchronized video feedback during the training process to help the patient correct abnormal movement patterns [1].
3.8.1. Talent adjusts one camera position. 

4. LBPP Training and Evaluation
[Note to Videographer: Authors indicate steps 4.1-4.4 to be important]
4.1. For the training session, start the warm-up with the following settings: 5 min with the speed = 0−2.0 mph, BW = 65%, incline = 0% [1-TXT]. Increase speed by 0.4 mph and body weight support in 7% increments per minute [2].
4.1.1. [Multiple shots] Show patient completing the warmup on the treadmill. 
TEXT: Training Session: 30 min, six times a week for two weeks
4.1.2. CU: Show speed increasing from 2.0 to 2.4 mph. 
4.2. [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Then, perform the walking model session with the following settings: 15 min with the speed = 2.0 mph, BW = 65%, and incline = 0% [1-TXT].
4.2.1. From a different angle, show patient walking. 
TEXT: 15 min with the speed = 2.0 mph, BW = 65%, and incline = 0%
4.3. Perform the cool-down session with the following settings: 5 min with the speed = 2.0−0 mph, BW = 65%−100%, incline = 0%. Decrease speed by 0.4 mph and body weight support in 7% decrements per minute  [1-TXT].
4.3.1. Show patient completing cool down session. 
TEXT: 5 min with the speed = 2.0−0 mph, BW = 65%−100%, incline = 0%.
4.4. End up with the squatting model session with the following settings: 5 min with the speed = 0 mph, BW = 50%, incline = 0%, AROM = 0°−50° or the maximum tolerable joint range of motion within 50°, 30 s of squatting followed by a 30 s rest period [1].
4.4.1. Show patient in squatting model session.
[bookmark: _GoBack][ADD shot]: Talent rechecks patients’ blood pressure. 

4.5. Finally, after two weeks of the LBPP training session,  re-evaluate the patient using the standardized tests and 3D gait analysis [1-TXT].
4.5.1. Use shot 4.1.1.
TEXT: Two weeks later



Section – Results
5. Results: LBPP training indicates functional improvement in walking ability, muscle strength, and reduction in knee pain.
5.1. These results indication that the 10 minute walk test decreased from 4.1 s at pre-training to 3.3 s at post-training. The TUG test decreased from 9.1 s at pre-training to 8.2 s at post-raining [1]. 
5.1.1. LAB MEDIA: Table 1. Video editor: Highlight data mentioned in VO within the table.
5.2. After two weeks of LBPP training, patients showed an improvement in total WOMAC scores, pain subscales, stiffness subscales, and function subscales. The total VAS pain scores did not change after two weeks of treatment [1].
5.2.1. LAB MEDIA: Table 1. Video editor: Highlight all WOMAC data when first mentioned in VO, the point out each subscale as mentioned in the VO. 
5.3. The right swing phase increased, and left swing phase decreased from pre-training to post-training [1]. The right stride length decreased, but the left stride length increased from pre-training to post-training [2]. 
5.3.1. LAB MEDIA: Figure 4A and 4B. Video editor: Show 4A. Highlight swing phase row for both pre and post. Then, show 4B next to it and highlight swing phase row for both pre and post.
5.3.2. LAB MEDIA: Figure 4C. Video editor: Highlight ‘right stride length’ row first, then highlight ‘left stride length’ row. 
5.4. Further, the mean velocity, and cadence increased from pre- to post-training, but the step width decreased [1]. 
5.4.1. LAB MEDIA: Figure D-F. Video editor: Show each graph as mentioned in the VO. Show the trace is increasing  for 4D and 4E, and decreasing for 4F. 



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera)

6.1. Dr. Qiang Lin: Our LBPP training session consists of the walking and squatting modules. The walking module focuses on improving walking function, and the squatting module focuses on the enhancement of tight muscle strength [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video editor: This corresponds to step 4.2 and 4.4.
6.2. Dr. Qiang Lin: If the patient cannot tolerate the squatting training model, only perform the walking model [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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