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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:  20
Number of Shots:  46 (7 SC) 

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 Clinical Research Ethics Committee of the First Affiliated Hospital, Zhejiang University School of Medicine


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. Experimental Setup
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, explain the study procedures to a participant aged 60 to 75 years and confirm that they can walk independently on a treadmill for at least 15 minutes [1].
2.1.1. WIDE: Talent seated with an older adult participant in the laboratory, and explaining the procedure while pointing to the treadmill. Videographer: Please obtain CU shot as well for this shot.

2.2. Set the treadmill to 3.5 kilometers per hour and a 15 percent incline [1]. Attach a magnetic safety lanyard from the participant’s belt to the treadmill auto-stop switch [2], and keep a supervising researcher within continuous reach of the manual emergency stop [3].
2.2.1. Talent setting the treadmill to 3.5 kilometers per hour and a 15 percent incline.
2.2.2. Talent attaching the magnetic safety lanyard from the participant’s belt to the treadmill auto-stop switch.
2.2.3. Talent asking another talent to stand beside the treadmill and showing the emergency stop button.

2.3. Prepare the exoskeleton device before testing [1]. Verify that the battery charge level is greater than 90 percent [2]. Manually inspect the drive units to confirm the absence of cable entanglement, mechanical binding, or excessive friction in the transmission mechanisms [3].
2.3.1. Talent placing the exoskeleton on the setup table and opening/positioning the device for inspection.
2.3.2. Talent verifying and pointing to the exoskeleton battery charge level is greater than 90 percent.
2.3.3. Talent manually inspecting the drive units.

2.4. Configure the exoskeleton using the terrain-adaptive assistance modes, including Climbing, Downhill, and Flat, with five assistance levels providing up to 18 newton-meters of torque [1]. In Climbing Mode, use the gait-learning algorithm and angle-triggered mechanism within the 0 to 90 degree range to synchronize hip flexion torque with the wearer’s gait phase [2]. Personalize the assistance magnitude, predominantly at levels 3 or 4, based on subjective tolerance during adaptation [3].
2.4.1. SCREEN: configuring the exoskeleton terrain-adaptive assistance modes and intensity levels.	Comment by Poornima  G: Authors: Will this be performed after pairing the device to a computer? Will it be possible you to record the screen with a recording software?	Comment by Poornima  G: Or is this on a device interface for which our videographer can record the settings?
2.4.2. SCREEN: setting Climbing Mode for gait-phase synchronization.
2.4.3. Talent adjusting the assistance magnitude.

2.5. Fit the subject with a heart rate monitor for continuous data recording [1]. Print the Borg rating of perceived exertion scale from 6 to 20 and the visual analog pain scale from 0 to 10 on A4 paper [2]. Position the printed scales within the participant’s clear line of sight for immediate accessibility during testing [3].
2.5.1. Talent fitting the subject with a heart rate monitor.
2.5.2. Talent taking a printed sheet from the printer and showing the Borg rating of perceived exertion scale and visual analog pain scale on A4 paper.
2.5.3. Talent positioning the printed scales within the participant’s clear line of sight.


3. Device Donning and Fitting (Unblinded Phase)
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Check the participant's height to select the appropriate device size [1]. Select Size L for height greater than 165 centimeters and Size M for height less than or equal to 165 centimeters [2]. Assist the subject in donning the shoulder straps [3].
3.1.1. Talent checking the participant’s height using a tape fitted against the wall.
3.1.2. Talent selecting the appropriate device size based on participant height.
3.1.3. Talent assisting the subject in donning the shoulder straps.

3.2. Adjust the back module height so that the lateral hip motor units align with the participant’s greater trochanter [1] and fasten the magnetic waist buckle [2]. Tighten the lateral adjustment straps above the iliac crest to anchor the device securely to the pelvis and prevent slippage during actuation [3].
3.2.1. Talent adjusting the back module height to align the lateral hip motor units with the greater trochanter.
3.2.2. Talent fastening the magnetic waist buckle.
3.2.3. Talent tightening the lateral adjustment straps above the iliac crest.

3.3. To secure the leg connection, align the thigh struts approximately 5 to 10 centimeters above the patella [1]. Secure the hooks [2], and rotate the Boa dial clockwise to tighten the thigh straps [3].
3.3.1. Talent aligning the thigh struts approximately 5 to 10 centimeters above the patella.
3.3.2. Talent securing the hooks.
3.3.3. Talent rotating the Boa dial clockwise to tighten the thigh straps.

3.4. Verify proper strap tension by confirming approximately 1 to 1.5 centimeters of clearance between the strap and the skin when the strap is pulled away from the body [1]. Have the subject perform squats and high leg lifts to verify the absence of mechanical interference or excessive cable tension [2].
3.4.1. Talent checking and pointing to the clearance between the strap and the skin while pulling the strap perpendicular to the skin.
3.4.2. Talent observing the subject performing squats and high leg lifts.

3.5. Conduct a 15-minute adaptation session [1]. Have the subject walk on the treadmill without the device at 3.5 kilometers per hour and a 15 percent incline for 5 minutes [2]. Then, have the subject walk with the unpowered exoskeleton for 5 minutes [3].
3.5.1. Subject beginning the adaptation session on the treadmill.	Comment by Poornima  G: Authors: At this point, the device is already on the participant. So should we move these 2 steps at the beginning of this section 3?
3.5.2. Talent observing the subject walking without the device on the treadmill.
3.5.3. Talent observing the subject walking with the unpowered exoskeleton.

3.6. Have the participant walk with the powered exoskeleton for 5 minutes, gradually increasing assistance intensity from level 1 to the participant’s preferred comfort level.[1]. Then, have the subject rest in a seated position for 20 minutes before the formal trials to ensure that heart rate and perceived exertion return to baseline levels [2].
3.6.1. Talent observing the subject walking with the powered exoskeleton and adjusting the assistance intensity.
3.6.2. Talent asking the subject to take a seat and the subject taking a seat.



4. Intervention and Blinding
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Randomize the order of the three experimental conditions using a computer-generated sequence to minimize learning and fatigue effects [1]. Cover all light-emitting diode indicators, including power and mode lights, with black electrical tape to maintain visual blinding [2].
4.1.1. Talent randomizing the order of the three experimental conditions using a computer.
4.1.2. Talent covering the device power and mode light-emitting diode indicators with black electrical tape.

4.2. In the NO_EXO (no exo) condition, have the subject walk in standard sportswear without the exoskeleton [1]. In the EXO_ON (exo-on) condition, activate the device in Climbing Mode with the assist intensity set to level 3 or 4 [2].
4.2.1. Talent observing the subject walking in standard sportswear without the exoskeleton.
4.2.2. Talent activating the device in Climbing Mode and adjusting the assist intensity set to level 3 or 4.

4.3. Determine the exact assistance level by verifying a stable gait rhythm without visible postural instability, compensatory movements, or reported resistance to the device torque [1]. 
4.3.1. Talent observing the subject’s gait on the treadmill and asking the subject to confirm comfort with the assistance level.

4.4. Provide a 40-minute seated rest period between trials to allow heart rate and fatigue levels to return to baseline [1].
4.4.1. Talent asking the subject to take a seat.


5. Simulated Uphill Walking Task (Blinded Assessment)
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Have the subject walk on the treadmill for 15 minutes while maintaining natural walking without holding the handrails unless necessary for safety [1]. Continuously record heart rate during the task [2].
5.1.1. Talent observing and the subject walking naturally on the treadmill.
5.1.2. Talent recording heart rate during the walking task in a  notebook or tab.

5.2. Average the heart rate data collected between minutes 12 and 15 at a sampling rate of 1 hertz to calculate the steady-state heart rate [1]. Define the absolute highest heart rate recorded during the task as peak heart rate [2].
5.2.1. SCREEN: averaging the heart rate data points collected from minute 12:00 to 15:00.
5.2.2. SCREEN: cursor hovering over the absolute highest heart rate recorded during the task.

[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21673958 


5.3. At minute 14, have the subject report the level of exertion using the Borg rating of perceived exertion scale [1]. Immediately after task completion, within 1 minute, use the visual analog scale to assess skin integrity and joint pain [2].
5.3.1. Talent asking and the subject report exertion using the Borg rating of perceived exertion scale.
5.3.2. Talent using the visual analog scale to assess skin integrity and joint pain immediately after task completion.

5.4. Visually inspect the skin contact areas for erythema, blisters, or pressure marks [1]. Record joint pain using a 0 to 10 centimeter visual analog scale, where 0 indicates no pain and 10 indicates the worst imaginable pain [2]. Classify scores greater than or equal to 4 as clinically significant discomfort requiring further evaluation [3].
5.4.1. Talent visually inspecting the skin contact areas and pointing to any abnormalities.
5.4.2. Talent recording joint pain using the 0 to 10 centimeter visual analog scale.
5.4.3. SCREEN: Highlight the scores greater than or equal to 4.

5.5. Calculate the Physiological Cost Index by subtracting resting heart rate from walking heart rate and dividing the result by walking speed [1]. Express the Physiological Cost Index in beats per minute per kilometer per hour [2].
5.5.1. SCREEN:  calculating the Physiological Cost Index using the heart rate and walking speed values.
5.5.2. SCREEN: recording the Physiological Cost Index in beats per minute per kilometer per hour.


5.5.3. 

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: 90.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 


6.1. A total of 20 healthy older adults, including 10 male and 10 female participants, completed all 3 walking conditions without any reported adverse events [1].
6.1.1. LAB MEDIA: Table 1. Video editor: Highlight the rows showing “Gender,” with “10 male” and “10 female,” 

6.2. The active assistance mode demonstrated a significantly lower physiological cost index [1] than the NO_EXO condition [2] and the EXO_OFF (exo off) condition [3], while NO_EXO was also significantly lower [4] than EXO_OFF [5].
6.2.1. LAB MEDIA: Figure 2. Video editor: Highlight the EXO_ON box plot .
6.2.2. LAB MEDIA: Figure 2. Video editor: Highlight the NO_ EXO box plot .
6.2.3. LAB MEDIA: Figure 2. Video editor: Highlight the EXO_OFF Boxplot.
6.2.4. LAB MEDIA: Figure 2. Video editor: Highlight the NO_ EXO box plot .
6.2.5. LAB MEDIA: Figure 2. Video editor: Highlight the EXO_OFF Boxplot.


6.3. Exploratory paired comparisons showed nominally lower peak heart rates in EXO_ON [1] compared with NO_EXO [2] and EXO_OFF conditions [3].
6.3.1. LAB MEDIA: Figure 3. Video editor: Highlight the EXO_ON box plot .
6.3.2. LAB MEDIA: Figure 3. Video editor: Highlight the NO_ EXO box plot .
6.3.3. LAB MEDIA: Figure 3. Video editor: Highlight the EXO_OFF Boxplot.


6.4. Subjective fatigue measured by the Borg Rating of Perceived Exertion scale was significantly lower in EXO_ON [1] than in EXO_OFF [2], but was not significantly different from NO_EXO [3].
6.4.1. LAB MEDIA: Figure 4. Video editor: Highlight EXO_ON boxplot
6.4.2. LAB MEDIA: Figure 4. Video editor: Highlight EXO_OFF boxplot
6.4.3. LAB MEDIA: Figure 4. Video editor: Highlight NO_EXO boxplot


[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.


- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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