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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?  NO  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO

3. Filming location: Will the filming need to take place in multiple locations?   NO

Current Protocol Length
Number of Steps:  11
Number of Shots:  20 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
AUTHORS: Please note that as per a template change, only 2 introduction and 3 conclusion statements may be presented. All statements must be within 20 words

INTRODUCTION: 
What is the scope of your research? What questions are you trying to answer? 
1.1. Ferdinand von Walden: Our research aims to standardize a field-based cardiopulmonary exercise test using a Frame Runner and determine its reliability and usefulness.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What are the most recent developments in your field of research?
1.2. Ferdinand von Walden: Some recent developments include validating the low-tech 6-minute Frame Running test against a gold-standard treadmill test, showing comparable peak performance outcomes.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
CONCLUSION:

What research gap are you addressing with your protocol?
1.3. Ferdinand von Walden: We aim to standardize data collection so that data will be comparable worldwide for the 6-minute Frame Running test.	
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What advantage does your protocol offer compared to other techniques?
1.4. Ferdinand von Walden: Our protocol is easy to use and inclusive to individuals with severe motor impairments.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
How will your findings advance research in your field?
1.5. Ferdinand von Walden: Our findings will advance the field by reducing data variability and enabling large, globally shared datasets generated through standardized, identical Frame Running methodologies.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Ferdinand von Walden, Associate Professor, Resident in Pediatrics: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.




Ethics Title Card
This research has been approved by the Swedish Ethical Review Authority. 
All participants were given oral and written information and provided written informed consent



Protocol  

2. Preparation and Baseline Procedures for the 6-Minute Frame Running Test
Demonstrator: Click here to enter name of demonstrator(s) 

AUTHORS: Please specify the name of the demonstrator (s)
2.1. To begin, fit the participant onto the running frame, ensuring that the saddle, handlebars, and chest plate are adjusted for maximum comfort and support [1-TXT]. Ensure correct positioning and adjustments of the running frame to help the participant focus on producing maximum output [2].
2.1.1. WIDE: Talent positioning the participant on the running frame and adjusting the saddle, handlebars, and chest plate. TXT: If the participant is unfamiliar with a running frame, ensure they practice at least 2x before test day 
2.1.2. Talent checking and confirming the participant’s positioning and frame adjustments to ensure maximum output. 

2.2. Ask the participant if they prefer to use ankle-foot orthoses and allow them to decide [1]. Use a measuring rolling wheel to measure the length of the intended track for the test [2]. Before the day of testing, decide whether to use basic or advanced data collection for the exercise test based on the aim of the test [3].

2.2.1. Talent presenting ankle-foot orthoses to the participant and explaining their use.
2.2.2. Talent walking along the intended track while measuring the distance with a rolling wheel.
2.2.3. LAB MEDIA: Table 1.

2.3. On the day of testing, explain the 6-Minute Frame Running Test and introduce the Borg Rating of Perceived Exertion or Borg RPE (R-P-E) scale to the participant [1]. Collect a baseline capillary blood sample for lactate analysis before any movement or exercise begins [2].
2.3.1. Talent explaining the 6-MFRT to the participant. 
2.3.2. Talent collecting blood sample from the participant in a capillary tube. 

2.4. After positioning the participant on the running frame in the previously tested optimal position [1], ensure they are securely fastened with a chest strap if needed, and that a helmet is properly worn for safety [2].
2.4.1. Talent assisting the participant onto the running frame and positioning them according to the previously tested optimal setup.
2.4.2. Talent fastening a chest strap and placing a helmet on the participant.

2.5. Allow the participant to perform a warm-up lasting 5 to 10 minutes based on their ability [TXT].

2.5.1. The participant performing a warm-up. TXT: Determine if a follower is needed for steering, safety, or encouragement during the test


3. Execution of the 6-Minute Frame Running Test

Demonstrator: Click here to enter name of demonstrator(s)
AUTHORS: Please specify the name of the demonstrator (s)

3.1. Place a heart rate monitor around the participant’s chest to enable continuous heart rate measurement throughout the test [1].

3.1.1. Talent securing the heart rate monitor strap around the participant’s chest.

3.2. Before the test begins, verbally instruct the participant on the pacing strategy and remind them of the goal of covering the maximum distance within six minutes [1-TXT]. Position the participant, along with their running frame, at the designated starting line [2].
3.2.1. Talent instructing the participant on the pacing strategy. TXT: Instruct participants to start steady and increase effort gradually
3.2.2. Shot of the participant properly positioned on their running frame at the designated starting line and ready to start the test.

3.3. Ask the participant to rate their current level of exertion using the Borg RPE scale [1]. Begin data collection by starting a timer for six minutes when the participant begins running and start counting completed laps [2-TXT].
3.3.1. Talent instructing the participant to select their perceived exertion level on the Borg RPE scale.

3.3.2. Shot of the participant running, and the talent starting the timer. TXT: During the 6-min test, encourage the participant to maintain maximum effort; Provide verbal motivation every min or as needed Videographer: If possible, try to record both actions (the participant starts running, and the talent starts the timer) in one frame.

3.4. Once six minutes have elapsed, mark the exact spot where the participant ends the test, as the running frame may still be in motion [1].
3.4.1. Talent marking the endpoint on the track as the participant slows down.

3.5. Immediately ask the participant to provide their perceived exertion rating again using the Borg scale [1] and evaluate their physical signs, such as breathlessness, sweating, or fatigue [2]. At the same time, collect post-exercise capillary blood sample [3].
3.5.1. Talent holding up the Borg RPE scale and asking the participant to rate their exertion level.
3.5.2. Shot of the participant showing visible signs of breathlessness, sweating, or fatigue.
3.5.3. Talent collecting post-exercise capillary blood sample into a capillary tube. 

3.6. Using a measuring rolling wheel, measure the distance from the starting line to the marked endpoint and add this to the number of completed laps [1-TXT].

3.6.1. Talent measuring the final distance with a rolling wheel. TXT: Analyze collected blood samples for lactate levels to assess the participant’s metabolic response

Results

4. Results 

4.1. Participant 1 met all four criteria for a maximal test [1]. The heart rate exceeded the age-based threshold [2], the post-exercise lactate level was well above 6 millimoles per liter [3], the Borg rating of perceived exertion reached 17 [4], and visible signs of exertion were observed [5].
4.1.1. LAB MEDIA: Table 3. Video editor: Highlight the entire column “Participant No. 1”.
4.1.2. LAB MEDIA: Table 3. Video editor: Highlight the value "184" in the HR_peak row for Participant No. 1
4.1.3. LAB MEDIA: Table 3. Video editor: Highlight the value "13.2" in the Lactate Levels post-exercise row for Participant No. 1.
4.1.4. LAB MEDIA: Table 3. Video editor: Highlight the value "17" in the Borg RPE post-exercise row for Participant No. 1
4.1.5. LAB MEDIA: Table 3. Video editor: Highlight the word “Yes” in the Signs of perceived exertion row for Participant No. 1

4.2. Participant 2  fulfilled three of the four criteria for maximal effort [1], missing only the lactate threshold [2].

4.2.1. LAB MEDIA: Table 3. Video editor: Highlight the values “181”, “19”. “Yes” in the column Participant No. 2.
4.2.2. LAB MEDIA: Table 3. Video editor: Highlight the value "5.1*" in the column for Participant No. 2.

4.3. Participant 3 did not fulfill any of the four criteria for a maximal test [1], illustrating that some individuals with cerebral palsy have difficulty reaching a maximal level, and their test results should be interpreted with this consideration in mind [2].

4.3.1. LAB MEDIA: Table 3. Video editor: Highlight the values and “No” marked with asterisks for Participant No. 3
4.3.2. LAB MEDIA: Table 3.

4.4. The 6-Minute Frame Running Test distances also varied among participants, with Participant 1 achieving the longest distance, followed by Participants 2 and 3 [1].

5.6.1. LAB MEDIA: Table 3. Video editor: Highlight the entire last row.
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