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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, 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?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  25
Number of Shots:  50 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card

This research has been approved by the Institutional Review Boards at the James J. Peters Veterans Affairs Medical Center and the Kessler Foundation 


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Exoskeleton Setup and Donning
Demonstrator: Click here to enter name of demonstrator(s) 




Authors: I have introduced a talent (the research author), a user, and a companion in the script. Please let me know if each action is correctly mapped to talent, user an companion. Please let me know if the shot description needs to be changed for any user with tracking mode on 

2.1. To begin, explain the device features to the participant with a spinal cord injury before beginning the training program [1]. Conduct four trainer-led sessions lasting 1 to 2 hours before the initial independent certification assessment. Offer up to two additional practice sessions when required [2]. Instruct the user and the companion to perform independent skin inspections before and after the exoskeleton use [3]. 
2.1.1. WIDE: Talent showing and explaining the device features to the participant.   
2.1.2. Talent conducting a trainer-led training session with the User.
2.1.3. Talent performing a skin inspection before the exoskeleton use.

2.2. Position the exoskeleton on the designated bench in the seated position [1]. Raise both armrests and the HALO (halo) [2] and activate INSTALLATION mode to open the device legs [3]. 
2.2.1. WIDE: Talent positioning the exoskeleton on the designated bench in the seated position.
2.2.2. Talent raising both armrests and the HALO.
2.2.3. Talent activating INSTALLATION mode to open the device legs. Authors: Are these buttons on the device or touch screen icons? 

2.3. Transfer the user into the exoskeleton using the participant’s preferred transfer method. Use a transfer aid when required [1].
2.3.1. Talent transferring the User into the exoskeleton using the participant’s preferred transfer method.

2.4. Secure the pelvic band, straps, tibial interfaces, HALO, and the armrests before standing [1]. Ensure that the armrests are separated by at least 90 centimeters during the donning and doffing procedures [2].
2.4.1. Talent securing the pelvic band and all other components.
2.4.2. Shot of the armrests separated by at least 90 centimeters during the donning.

	
3. Standing Training and Balance Exercises
Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Explain the standing procedure to the User and the companion [1]. Press and hold the sit-to-stand button to place the device in READY-TO-STAND mode [2]. Instruct the User to push and hold the joystick toward the green indicator to initiate standing [3].
3.1.1. WIDE: Talent explaining the standing procedure to the User and the companion.
3.1.2. Talent pressing and holding the sit-to-stand button to activate READY-TO-STAND mode.
3.1.3. Talent instructing and the User pushing and holding the joystick toward the green indicator to initiate standing.
3.2. Monitor the User for orthostatic symptoms during the sit-to-stand transition [1]. Confirm that the joystick indicators illuminate white, indicating STANDING mode [2]. Position a bench behind the exoskeleton before initiating any sitting maneuver [3].
3.2.1. Talent monitoring the User during the sit-to-stand transition.
3.2.2. Shot of the joystick indicators illuminated white, indicating STANDING mode.
3.2.3. Talent positioning a bench behind the exoskeleton.
3.3. Activate FREE mode by pressing the top-right button on the remote-control unit [1].
3.3.1. Talent pressing the top-right button on the remote-control unit to activate FREE mode.
3.4. Instruct the User to perform a semi-squat while in FREE mode [1]. Then, let them perform a left weight shift and a right weight shift [2].
3.4.1. Talent performing a semi-squat while in FREE mode.
3.4.2. Talent demonstrating a left weight shift while in FREE mode.


4. Sitting and Doffing
Demonstrator: Click here to enter name of demonstrator(s) 


4.1. Press and hold the stand-to-sit button to place the device in READY-TO-SIT mode [1].
4.1.1. Talent pressing and holding the stand-to-sit button to activate READY-TO-SIT mode.
4.2. Instruct the User to pull and hold the joystick toward the green indicator to initiate sitting [1]. Confirm that the User is safely seated before proceeding with doffing [2].
4.2.1. Talent instructing the User to pull and hold the joystick toward the green indicator to initiate sitting.
4.2.2. Talent confirming that the User is safely seated in the exoskeleton.

4.3. Release all the restraints and open the tibial interfaces [1]. Then, position the wheelchair and transfer the user out of the exoskeleton [4].
4.3.1. Talent releasing all the restraints and opening the tibial interfaces.
4.3.2. Talent positioning the wheelchair beside the exoskeleton and transferring the User out of the exoskeleton.

4.4. Next, conduct the certification evaluation session to verify proficiency in all required basic skills, critical tasks, safety procedures, and theoretical knowledge, in accordance with the certification checklist [2].
4.4.1. User-companion performing the task and talent standing with a certification checklist, observing and writing.




5. Indoor Mobility Training
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. After the user dons the device, instruct them and the companion to avoid collisions with walls, objects, or other obstacles while walking indoors [1]. Let the companion remain within an arm's reach of the User at all times [1].
5.1.1. WIDE: Talent instructing the User and the companion to avoid walls, objects, and obstacles with actions and gestures.
5.1.2. Companion takes the position near the user.
5.2. Activate PRECISION mode by pressing the large center button on the remote-control unit [1]. Perform short forward, backward, and lateral steps as needed [2].
5.2.1. User pressing the large center button on the remote-control unit to activate PRECISION mode.
5.2.2. User performing short forward, backward, and lateral steps in PRECISION mode.
5.3. Instruct the companion to maintain both hands on the rear handle while navigating doorways, thresholds, crowded hallways, or other potentially unstable environments [1].
5.3.1. Companion maintaining both hands on the rear handle while assisting the User through a doorway.
5.4. Move the joystick in the desired direction to initiate walking while in WALKING mode [1].
5.4.1. User moving the joystick to initiate walking in WALKING mode.
5.5. Move and hold the joystick left or right to make directional changes, including 180- and 360-degree turns [1].
5.5.1. User moving and holding the joystick to perform directional changes, including 180-degree and 360-degree turns.
5.6. Activate FREE mode by pressing the top-right button on the remote-control unit [1]. Perform lateral weight shifts, forward reaching, weight transfers, or semi-squat movements [2].
5.6.1. User pressing the top-right button on the remote-control unit to activate FREE mode.
5.6.2. User performing lateral weight shifts, forward reaching, weight transfers, and semi-squat movements in FREE mode.
5.7. Use FREE mode to reach and operate the door handles, open the manual doors and navigate the thresholds [1]. Maintain both hands on the rear handle while assisting with doorway, elevator, or threshold navigation [2].
5.7.1. User reaching for and operating a door handle while in FREE mode.
5.7.2. Close up of companion maintaining both hands on the rear handle while assisting the User through a doorway, elevator, or threshold.

5.8. Press the PAUSE button if an obstacle or a hazardous situation is encountered during walking [1]. Release the joystick immediately to stop the exoskeleton when an immediate hazard is identified [2].
5.8.1. Talent pressing the PAUSE button during walking.
5.8.2. Shot of releasing the joystick to stop the exoskeleton.




6. Activities of Daily Living
Demonstrator: Click here to enter name of demonstrator(s) 



6.1. Perform the bathroom activities while using the exoskeleton, including hand washing, tooth brushing, and hair grooming while standing at a sink or a mirror [1]. Use PRECISION and FREE modes to position the User appropriately and facilitate the reaching activities [2].
6.1.1. WIDE: Talent, user, companion approaching the sink.
6.1.2. User using PRECISION and FREE modes to position the User and user performing an activity (hand wash).
6.2. Perform the kitchen activities using FREE mode to access the lower cabinets [1]. Move around the countertops and carry the lightweight objects [2].
6.2.1. User accessing the lower cabinets while in FREE mode.
6.2.2. User moving around the countertops and carrying the lightweight objects while in FREE mode.

6.3. Ensure that the armrests are separated by at least 60 centimeters during the sitting and standing activities [1]. Use the seating that supports the combined weight of the User and the exoskeleton [2-TXT].
6.3.1. Shot of the armrests separated by at least 60 centimeters. The user sits and then stands.
6.3.2. Shot of a seating surface that supports the combined weight of the User and the exoskeleton. TXT: Height: ~38 - 56 cm; Minimum depth: 40 cm; Minimum width: 40 cm


7. Community Mobility Training
Demonstrator: Click here to enter name of demonstrator(s) 

7.1. Use only the stable, cushioned seating surfaces that are not mounted on wheels [1]. Use FREE mode to reach the objects [2]. Use PRECISION mode to maneuver safely when approaching or leaving a seating surface [3].
7.1.1. Shot of pointing to the cushioned seating surface that is not mounted on wheels.
7.1.2. User reaching for an object while in FREE mode.
7.1.3. User maneuvering safely when approaching a seating surface and leaving the seating surface in PRECISION mode.

7.2. Walk outdoors on cement, asphalt, flat grass, and the surface transitions with slopes of less than 2 percent grade and the surface irregularities of less than or equal to 0.5 inches [1]. Walk a minimum distance of 50 meters outdoors while being timed [2]. Encourage continuous walking but allow the User to pause or stop as needed [3].
7.2.1. WIDE: User walking outdoors on cement, asphalt, flat grass, and the surface transitions while using the exoskeleton.
7.2.2. Use walking and talent holding and looking at a timer.
7.2.3. User pausing during the timed walk before resuming walking.




Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results 

8.1. Sixteen SCI device user–companion pairs completed the study. After the 4 training sessions, all 16 SCI device users and companions completed the timed-up-and-go test within the prespecified goal of 3 minutes or less [1] and achieved the 6-minute walk test performance goal of 40 meters or more [2]. Eleven of the 16 participants achieved the prespecified 10-meter walk test performance goal of 0.20 meters per second or more [3]. Fifteen of the 16 participants donned the exoskeleton within the target time of 10 minutes or less [4], and all 16 participants doffed the exoskeleton within the target time [5].
8.1.1. LAB MEDIA: Table 2. Video editor: Highlight the column headed "TUG (min)" and the performance goal "≤3 min".
8.1.2. LAB MEDIA: Table 2. Video editor: Highlight the column headed "6MWT (m)" and the performance goal "≥40 m".
8.1.3. LAB MEDIA: Table 2. Video editor: Highlight the column headed "10MWT (m/s)" and the performance goal "≥0.20 m/s".
8.1.4. LAB MEDIA: Table 2. Video editor: Highlight the column headed "Donning (min)" and the performance goal "≤10 min".
8.1.5. LAB MEDIA: Table 2. Video editor: Highlight the column headed "Doffing (min)" and the performance goal "≤10 min".


8.2. There were no significant differences between the tetraplegia and high paraplegia groups for the total session time [1], the upright time [2], the number of steps [3], or the distance walked [4] across the 4 training sessions and the assessment session. Both groups demonstrated significant improvements across the sessions for all 4 outcomes [5].
8.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight both lines in the graph labelled "Tetra" and "HPara" for total session time.
8.2.2. LAB MEDIA: Figure 3B. Video editor: Highlight both lines in the graph labelled "Tetra" and "HPara" for upright time.
8.2.3. LAB MEDIA: Figure 3C. Video editor: Highlight both lines in the graph labelled "Tetra" and "HPara" for total number of steps.
8.2.4. LAB MEDIA: Figure 3D. Video editor: Highlight both lines in the graph labelled "Tetra" and "HPara" for distance walked.
8.2.5. LAB MEDIA: Figure 3.


8.3. Fourteen of the 16 participants successfully completed all 6 activities of daily living tasks [1], whereas 2 participants successfully completed 5 of the 6 activities of daily living tasks by Session 4 [2].
8.3.1. LAB MEDIA: Table 3. Video editor: Highlight the column "Completed All 6 ADLs".
8.3.2. LAB MEDIA: Table 3. Video editor: Highlight the column "Completed 5 ADLs".
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