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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? 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
Please upload all screen-captured video files to your project page as soon as possible.

Videographer: Record the screen for the SCREEN shots as a backup

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



Current Protocol Length
Number of Steps:  23
Number of Shots:  49 

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


REQUIRED: What is the scope of your research? What questions are you trying to answer?	Comment by Debopriya Sadhukhan: Authors: We can accommodate a maximum of five statements in this section. So, we have removed some of your responses from here. Additionally, your statements are edited to better align them with our journal style. If any of these statements is incorrect, or if you would like to change something, please let us know. 
1.1. Marcelo Cano-Cappellacci: This research investigates the level of agreement between accelerometer data from the waist and wrist and oxygen consumption assessments.

1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LAB MEDIA: Figure 4.


What are the most recent developments in your field of research?
1.2. Magdalena Vega: Recent findings show that physical activity intensity is critical for achieving health benefits. However, the same walking speed may represent different intensities depending on an individual's physical fitness.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.1.

What are the current experimental challenges?
1.3. José Fernández: A major experimental challenge is tailoring exercise interventions to match the physical fitness levels of individuals with different non-communicable diseases. This poses significant difficulties for health professionals.

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


What research gap are you addressing with your protocol?
1.4. Magdalena Vega: This research addresses the gap in identifying ventilatory threshold 1—the gold standard for defining the onset of vigorous physical activity—during an incremental walking-jogging test, and compares it to accelerometer recordings.

1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.1.1., 5.1.2., 5.1.3.


What advantage does your protocol offer compared to other techniques?
1.5. José Fernández: This protocol combines oxygen consumption, the laboratory gold standard for assessing physical activity intensity, with accelerometer recordings, the most commonly used field method to objectively assess it. It reveals substantial differences in accelerometer data at the highest walking speeds.

1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: LAB MEDIA: Figure 4



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

Testimonial Questions: 

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Marcelo Cano-Cappellacci: We believe that publishing this protocol in JoVE will increase the visibility of our research.

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

Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? 
1.7. Marcelo Cano-Cappellacci: With this video published with JoVE, we hope to shorten training time for the use of the ergoespirometer and accelerometer devices, making the learning process more efficient for new users.

1.7.1. 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 Committee on Ethics and Research in Human Beings of the University of Chile


Protocol  
2. Equipment Setup and Calibration Procedure Prior to Testing
Demonstrator: Paulina Ibacache

Videographer: Record the screen for the SCREEN shots as a backup.

2.1. To begin, assemble the portable ergospirometer with the harness [1] and attach the accelerometers to the Velcro straps [2]. Set up the Bluetooth heart rate monitor [3].  
2.1.1. WIDE: A shot of the assembled portable ergospirometer and the talent placing the harness onto it.  
2.1.2. Talent securing accelerometers onto Velcro straps.  
2.1.3. Talent turning on and setting up the Bluetooth heart rate monitor.


2.2. Press the Calibrate button on the software screen to calibrate the gases and flowmeter of the portable ergospirometer outside the walking-jogging track [1]. Then, press Step 1 on the gas calibration window to assess the concentration of oxygen and carbon dioxide in the air [2].  
2.2.1. SCREEN: To be provided by authors: Clicking on the Calibrate button from the main software panel.  
2.2.2. SCREEN: To be provided by authors: Clicking on Step 1 on the gas calibration window and the concentration value of oxygen and carbon dioxide in the air being displayed.
Authors: Since filming a screen sometimes produces low-quality images, please record the screen directly from your computer following our guidelines and upload them along with a summary to your project page: https://review.jove.com/account/file-uploader?src=20698568 

2.3. Connect a gas calibration bottle to the gas analyzer line [1]. Press Step 2 on the gas calibration window to assess the concentration of oxygen and carbon dioxide in the calibration bottle [2].  
2.3.1. Talent attaching the calibration gas bottle to the gas analyzer line.  
2.3.2. SCREEN: To be provided by authors: Clicking on Step 2 in the gas calibration window and the concentration values of oxygen and carbon dioxide in the calibration bottle being displayed.

2.4. Now, connect the flow meter to a 3-liter calibration syringe [1]. Press Start calibration on the flow meter calibration window [2]. Move the syringe plunger through its full range for 5 cycles to reach a stable airflow [3].  
2.4.1. Talent connecting the 3-liter calibration syringe to the flow meter inlet.  
2.4.2. SCREEN: To be provided by authors: Clicking on Start calibration on the flow meter calibration window.  
2.4.3. Talent moving the syringe plunger through its full range.

2.5. Next, press Add new participant on the ergospirometer software and enter the participant data [1]. On the laptop with the accelerometer software, connect the accelerometer to a USB port [2]. Press Initialize, select Regular Initialization, and enter the required volunteer's data, usage time for synchronization purposes, and body placement information. Select the device sampling rate to 100 Hertz [3]. Then, select Enter Subject Information and press Initialize 1 Device [4]. Unplug the accelerometer [5] and replace the USB cap [6].  
2.5.1. SCREEN: To be provided by authors: Add new participant being clicked on the ergospirometer software interface and the participant data being entered.  
2.5.2. Talent connecting the accelerometer to the laptop USB port.  
2.5.3. SCREEN: To be provided by authors: Initialize being clicked. Display selection of Regular Initialization, and entering the required volunteer's data, usage time for synchronization purposes, and body placement. The device sampling rate being set to 100 Hertz.
2.5.4. SCREEN: To be provided by authors: Clicking on Enter Subject Information and Initialize 1 Device.  
2.5.5. Talent removing accelerometer.
2.5.6. Talent replacing the USB cap.

2.6. Prepare clean masks that fit the volunteer [1]. After performing an air leak test, connect the selected mask to the ergospirometer [2].  
2.6.1. A shot of the prepared clean mask.
2.6.2. Talent connecting the mask to the ergospirometer.

2.7. Connect the heart rate monitor to the ergospirometer software [1]. Attach accelerometers to the right wrist and waist [2], and connect the ergospirometer [3]. Press the Device Setup button to verify the connection of the ergospirometer and the Bluetooth heart rate sensor [4].  
2.7.1. Talent pairing the heart rate monitor to the ergospirometer software.  
2.7.2. Talent securing accelerometers to the volunteer’s wrist and waist.
2.7.3. Talent connecting the ergospirometer.  
2.7.4. SCREEN: To be provided by authors: Pressing the Device Setup button and the Device Setup window displaying successful connections.

2.8. Now, press the Sensor Adjustment button for ambient gas calibration [1]. Press Next to access the screen with the Wasserman panels [2].  
2.8.1. SCREEN: To be provided by authors: Pressing Sensor Adjustment and calibration progress displayed.  
2.8.2. SCREEN: To be provided by authors: Pressing Next and transitioning to Wasserman panels.

2.9. Bring the participant to the starting point of the track [1-TXT]. 
2.9.1. Talent guiding participant to the starting position. TXT: Ensure the participant remains seated and rests for 3 min before the test begins

2.10. Check the audio volume of the Modified Incremental Shuttle Walking Test on a mobile device to confirm it can be heard clearly by the participant [1]. 
2.10.1. Talent playing Modified walking test audio on a mobile device.

3. Explaining the Test to the Participant and Executing the Test
Demonstrator: Matías Briones

3.1. Instruct the participant to remain seated, avoid speaking, and breathe normally to begin the baseline measurement for the portable ergospirometer and accelerometer inactivity [1].  
3.1.1. Participant seated calmly in a chair, breathing normally, with no movement or speech.

3.2. Play the audio of the Modified walking test to demonstrate the speed of walking following the sound signal to cover a 10-meter track, synchronizing the speed of walking with the sound signal [1].
3.2.1. Talent playing the audio of the Modified walking test to demonstrate the speed of walking following the sound signal to cover a 10-meter track, synchronizing the speed of walking with the sound signal.

3.3. Allow the participant to stand, and along with two researchers, initiate the test while stepping away from the chair to clear the path [1].  
3.3.1. Participant standing up, flanked by two researchers who step aside from the chair.

3.4. Have the participant start the test and help guide the participant's walking pace with the Modified walking test audio, following the incremental pace of the test until the end of the Modified walking test audio [1]. Press the Start test button on the ergospirometer software at the same time as Researcher 1, and press Add text at each speed increase indicated by the Modified walking test audio [2].  
3.4.1. Participant starting to walk along the track, guided by audio cues.  
3.4.2. SCREEN: To be provided by authors: The software interface with Start test pressed, followed by presses of Add text at each speed increase indicated by the Modified walking test audio.

3.5. After the test concludes, instruct the participant to sit and remain silent, breathing normally for 2 minutes to finalize data capture [1].  
3.5.1. Participant seated again, quietly breathing, visibly resting after the test.

3.6. After 2 minutes, press the Square symbol to stop recording measurements [1] and begin removing all equipment from the participant, concluding data collection on the laptop in the ergospirometer software [2].  
3.6.1. SCREEN: To be provided by authors: Clicking on the Square symbol to stop data collection.  
3.6.2. Talent gently removing sensors, mask, and straps from the participant.

4. Data Review and Extraction Prior to Analysis

Demonstrator: Matías Briones

4.1. Review data in the ergospirometer software to ensure the collected data of oxygen consumption, exhaled carbon dioxide, and minute ventilation were reliable for the project [1]. Press the Next button followed by the Smoothing button to average data in 10-second intervals [2].  
4.1.1. SCREEN: To be provided by authors: Data traces of VO2, VCO2, and VE being visually verified on-screen.  
4.1.2. SCREEN: To be provided by authors: Clicking Next and Smoothing buttons; 10-second averaged data is shown.

4.2. Connect the accelerometer to the laptop using a USB cable and download data to the physical activity software [1]. Select an epoch length of 10 seconds when downloading the accelerometer data [2].  
4.2.1. Talent connecting the accelerometer to the laptop using a USB cable.  
4.2.2. SCREEN: To be provided by authors: Selection of a 10-second epoch during the data download process in software.

4.3. Download both accelerometer and indirect calorimetry data files [1] and manually transcribe the information into a statistical software spreadsheet [2].  
4.3.1. SCREEN: To be provided by authors: Accelerometer and indirect calorimetry data files being downloaded.
4.3.2. SCREEN: To be provided by authors: The data being entered into a spreadsheet.


5. Data Analysis

Demonstrator: Marcelo Cano

5.1. In the ergospirometer software, open the Ventilatory Threshold window for each indirect calorimetry file [1]. Identify Ventilatory Threshold 1 from the change in the slope of the scatter plot of oxygen consumption versus carbon dioxide production [2]. Then, examine the carbon dioxide production versus minute ventilation scatter plot to determine Ventilatory Threshold 2 based on the increase in slope [3].
5.1.1. SCREEN: To be provided by authors: Opening the Ventilatory Threshold window in the ergospirometer software with a participant's file loaded.
5.1.2. SCREEN: To be provided by authors: Oxygen consumption to carbon dioxide production scatter plot being displayed and Ventilatory Threshold 1 being shown at the change in slope.
5.1.3. SCREEN: To be provided by authors: Carbon dioxide production versus minute ventilation scatter plot shown with Ventilatory Threshold 2 identified at the increased slope region.

5.2. Register the participant's walking speed corresponding to Ventilatory Threshold 1 and 2 in the database [1].  
5.2.1. SCREEN: To be provided by authors: Database entry screen where VT1 and VT2 speeds are typed and saved.

5.3. Open the waist accelerometer log file in the software to extract the count data [1]. Similarly, extract the count data from the wrist accelerometer log file [2]. Transfer these counts into a spreadsheet and average them over the final 30 seconds of each test stage [2].  
5.3.1. SCREEN: To be provided by authors: Waist logs opened; scrolling through data. The count data being extracted.
5.3.2. SCREEN: To be provided by authors: Wrist logs opened; scrolling through data. The count data being extracted.
5.3.3. SCREEN: To be provided by authors: The counts being transferred into a spreadsheet and being averaged over the final 30 seconds of each test stage.

5.4. Perform descriptive and inferential statistical analysis, such as Paired Student’s T-Test, Intraclass Correlation Coefficient, and Cohen’s D, using open-source statistical software [1].  
5.4.1. SCREEN: To be provided by authors: Statistical software interface showing selection and output of the mentioned analyses.

Results
6. Results 

6.1. This figure presents a Bland-Altman plot comparing wrist- and waist-worn accelerometers, which revealed poor agreement in counts per minute at 3.6 kilometers per hour, indicating placement-based variability in activity measurement [1].
6.1.1. LAB MEDIA: Figure 2.
6.2. Additionally, no significant correlation between counts per minute and absolute oxygen consumption was found, suggesting limited metabolic insight from accelerometer placement alone [1].
6.2.1. LAB MEDIA: Figure 3.
6.3. However, both oxygen consumption and accelerometer counts per minute increased with test speed, reflecting the expected physiological response to higher exertion [1].
6.3.1. LAB MEDIA: Figure 4. Video Editor: Highlight the VO2 plot at the top (grey plot with the grey spheres) when the VO says, “oxygen consumption” and highlight the Waist and wrist plots (grey plot with the grey squares and black plot with the black triangles) when the VO says “accelerometer counts per minute”.
6.4. At higher speeds [1], wrist-mounted accelerometers showed a steeper rise in counts per minute [2] than waist-mounted devices [3], indicating potential overestimation of movement when worn on the wrist [4].
6.4.1. LAB MEDIA: Figure 4.
6.4.2. LAB MEDIA: Figure 4. Video Editor: Highlight the wrist plot (black plot with black triangles).
6.4.3. LAB MEDIA: Figure 4. Video Editor: Highlight the waist plot (grey plot with grey squares).
6.4.4. LAB MEDIA: Figure 4.
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