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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
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. Please use our screen capture guidelines and upload your videos to your project page: https://www.jove.com/account/file-uploader?src=18946953.
3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps:  12
Number of Shots:  31

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Haining Ou: Wearing a face mask in public areas might impede the spread of an infectious disease by preventing both the inhalation of infectious droplets and their subsequent exhalation and dissemination. However, there are few studies on the effect of wearing a mask on cardiopulmonary function.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
[bookmark: _Hlk60326162]
1.2. Mei Li: Different types of masks have different effects on increasing expiratory resistance and inspiratory resistance. During a respiratory disease pandemic, people may need to wear masks for extended periods of time to perform daily activities. 

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


OPTIONAL: 
1.3. Yuxin Zheng: Cardiopulmonary exercise testing is an important means of cardiovascular rehabilitation risk assessment by reflecting various parameters of the body’s cardiopulmonary function during exercise with increasing load.

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

1.4. Qiang Lin: We use CPET to evaluate the interference of masks on cardiorespiratory reserve and exercise endurance, which can guide the application of masks during a respiratory infectious disease pandemic.

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


Introduction of Demonstrator on Camera

1.5. Junjie Liang: Mei Li will demonstrate spirometry evaluation, Yuxin Zheng and Qinyi Li will demonstrate the CPET test, and Weihao Liao will demonstrate exertion of resistance training evaluation. Kun Tang will be our subject model for the presentation.    
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.6. Procedures involving human subjects have been approved by the Medical Ethics Association of the Fifth Affiliated Hospital of Guangzhou Medical University.

Protocol
2. Spirometry 
2.1. Begin by setting the room temperature to 25 degrees Celsius [1] and preparing the first aid equipment [2].
2.1.1. WIDE: Establishing shot of talent adjusting the room temperature. 
2.1.2. Talent preparing the first aid equipment.
2.2. Ask the subject to sit upright without leaning on the back of the chair with their feet on the ground [1]. Ask them to keep their head at a natural level or slightly tilted upwards, but to avoid bending their head down or bending over [2].
2.2.1. Subject sitting. 
2.2.2. Subjecting adjusting their head position. 
2.3. To perform the Forced Vital Capacity test, ask the subject to breathe calmly for 5 seconds [1], then inhale strongly, and then exhale strongly for 6 seconds [2]. Finally, ask them to inhale back and keep breathing calmly [3]. Perform the whole procedure under the guidance of a doctor or a formally trained exercise physiologist [4]. Videographer: This step is important!
2.3.1. Subject breathing calmly. 
2.3.2. Subject inhaling and exhaling strongly. 
2.3.3. Subject inhaling back and breathing calmly. 
2.3.4. Doctor or exercise physiologist observing the procedure.
2.4. To perform the Maximum Voluntary Ventilation test, ask the subject to breathe calmly four or five times [1], then repeat the breath continuously for 12 or 15 seconds at the maximum breathing amplitude and the fastest breathing speed [2].
2.4.1. Subject breathing calmly. 
2.4.2. Subject breathing at maximum amplitude and breathing speed.

3. Cardiopulmonary exercise test (CPET)
3.1. Briefly tell the subject about the procedure [1], then scrape the body hair at the position of the electrocardiograph electrodes [2] and use 75% alcohol to remove extra dander and grease [3]. Place the ECG electrodes and attach them to the 12-lead ECG wires [4]. 
3.1.1. Talent explaining the procedure to subject. 
3.1.2. Talent scraping the body hair. 
3.1.3. Talent wiping the area with ethanol. 
3.1.4. Talent placing the ECG electrodes.
3.2. Fix the ECG machine to the chest using a strap [1]. Choose a mask that fits the size of the subject’s face and attach it firmly to the face, making sure that there is no gap between the mask and the face [2].
3.2.1. Talent fixing the ECG machine to the chest. 
3.2.2. Talent attaching a mask to the subject’s face.
3.3. Fix the flow meter on the vent [1] and the K4 device onto the vest [2]. Ask the subject to sit on the seat and adjust the height of the handlebars to a comfortable position for the subject [3]. Have them grab the handlebar with both hands [4] and step on the pedals with the right knee joint bending with flexion at 30 degrees [5].
3.3.1. Talent fixing the flow meter. 
3.3.2. Talent fixing the K4 device. 
3.3.3. Subject sitting on the seat. 
3.3.4. Subject grabbing the handlebar. 
3.3.5. Subject putting feet on the pedals. 
3.4. Place a blood pressure cuff on the subject’s upper-right arm for dynamic blood pressure recording [1], then place a finger pulse oxygen on the left index finger for dynamic recording of blood oxygen [2]. Calculate the subject’s exercise resistance parameters and set the progressive resistance plan for the exercise phase [3].
3.4.1. Talent placing the blood pressure cuff. 
3.4.2. Talent placing the finger pulse oxygen.
3.4.3. SCREEN: Talent setting the exercise plan. Videographer: Please film the screen here as a backup. 
3.5. [bookmark: _Hlk42455939]Click on the Start button to activate the cycle ergometer [1]. Ask the subject to keep a static sitting posture for 2 minutes, then start cycling for 2 minutes [2-TXT]. Videographer: This step is difficult and important!
3.5.1. SCREEN: Talent pressing Start. Videographer: Please film the screen here as a backup.
3.5.2. [bookmark: _Hlk51851893]Subject switching from sitting posture to cycling. TEXT: Warm-up stage: resistance to 0 W, speed to 60 rpm
3.6. Ask the subject to continue cycling until they can’t maintain the pace [1-TXT], then ask them to cool down for 3 minutes [2-TXT]. Videographer: This step is difficult and important!
3.6.1. Subject slowing down. TEXT: Ramp exercise stage: Incremental resistance, X watt resistance per min, 60 rpm
3.6.2. Subject cooling down. TEXT: Cool-down stage: resistance to 0 W, speed to 40 rpm
3.7. When finished, have the subject keep the static sitting posture for 3 minutes for observation of vital signs [1], then remove data acquisition equipment, face mask, vest, and ECG electrodes [2].
3.7.1. Subject in static position while talent observes vital signs.
3.7.2. Talent helping subject remove data acquisition equipment, face mask, vest, and ECG electrodes.
3.8. Use the Rating of Perceived Exertion scale to measure physical activity intensity levels that are apparently related to the heart rate during exercise, then use the Borg’s scale to evaluate exertion of resistance training. A score of 6 represents resting activity with no effort and a score of 20 represents exhaustive exercise [1].
3.8.1. SCREEN: Talent analyzing data for Rating of Perceived Exertion and Borg’s scale. Videographer: Please film the screen here as a backup.





Results
4. Results: CPET in healthy young subjects wearing a surgical mask (mask-on) and not wearing a surgical mask (mask-off) 
4.1. The 10 participants recruited in this pilot study had similar baseline characteristics, such as age and physical fitness. There were no significant differences in age, height, or BMI between the male and female groups [1].
4.1.1. LAB MEDIA: Table 1. 
4.2. For the spirometry, the female group showed lower FVC [1], lowered forced expiratory volume in 1 second [2], lower MVV [3], and lowered peak expiratory flow compared with the male group [4].
4.2.1. LAB MEDIA: Table 1. Video Editor: Emphasize the FVC row. 
4.2.2. LAB MEDIA: Table 1. Video Editor: Emphasize the FEV1 row.
4.2.3. LAB MEDIA: Table 1. Video Editor: Emphasize the MVV row.
4.2.4. LAB MEDIA: Table 1. Video Editor: Emphasize the PEF row.
4.3. The results of CPET under different conditions are shown here [1]. For exercise tolerance and cardiac function, both male and female groups showed a significant decrease in anaerobic threshold per kilogram [2] and oxygen pulse during the mask-on condition [3], but no significant differences in oxygen uptake related to work rate [4].
4.3.1. LAB MEDIA: Table 2. 
4.3.2. LAB MEDIA: Table 2. Video Editor: Emphasize the VO2/kg row. 
4.3.3. LAB MEDIA: Table 2. Video Editor: Emphasize the O2/HR (peak) row.
4.3.4. LAB MEDIA: Table 2. Video Editor: Emphasize the △VO2/△WR and HR (rest) rows.
4.4. The male group also showed a significant decrease in resting heartrate [1], and the female group showed a significant decrease in peak oxygen uptake per kilogram during the mask-on condition [2].
4.4.1. LAB MEDIA: Table 2. Video Editor: Emphasize the HR (rest) data for the male group.
4.4.2. LAB MEDIA: Table 2. Video Editor: Emphasize the VO2/kg (peak) data for the female group.
4.5. For ventilatory function, both male and female groups showed a significant decrease in tidal volume while wearing a mask, but no differences were found in the breathing reserve in percentage [1].
4.5.1. LAB MEDIA: Table 2. Video Editor: Emphasize the Ventilatory function rows.
4.6. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Both groups showed a significant decrease in the ventilation during the mask-on condition [1] and no difference was found in total CPET performance [2].
4.6.1. LAB MEDIA: Table 2. Video Editor: Emphasize the VE (peak) row.
4.6.2. LAB MEDIA: Table 2. Video Editor: Emphasize the CPET performance rows.

[bookmark: _Hlk52374860]











Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Junjie Liang: When performing this protocol, subjects should be encouraged to exercise to their maximum endurance or until the practitioners end the exercise due to symptoms such as ischemic ECG changes, complex ectopy, or second- or third-degree heart block.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.7.
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