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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
2.5., 4.1., 6.1., 6.5., 6.8., 6.9.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
6.5. Signal the swimmer to begin the test. The swimmer must be motivated to provide a maximal effort during the test. Ensuring that the swimmer understands and is capable of this prior to them beginning the test is critical.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Dalton Muller Pessoa Filho: During stationary swimming against an increasing load, the gas-exchange threshold and respiratory compensation point can be readily discerned, two important parameters to measure during free swimming at increasing velocity [1].

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

1.2. Dalton Muller Pessoa Filho: Intensity progression via load increases during incremental exercise can be symmetrical, gradual, and rapid during tethered swimming, which is not the case during incremental free swimming at an increasing velocity [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Dalton Muller Pessoa Filho: Administering the procedure will be Leandro Oliveira, Luiz Gustavo Santos, and Camila Vasconcelos, graduate students from my laboratory. The swimmer will be Julia Kato, who has been involved in competitive-swim training for five years [1][2].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at College of Sciences of São Paulo State University.


Section - Protocol
2. All-Out Tethered-Swimming Test Equipment Setup
2.1. To prepare the 500-kilogram load cell that will be used to measure the highest force that the swimmer can exert during two trials comprising 30-seconds of all-out swimming [1], open the N2000PRO (N-two thousand pro) Software program and open the Help menu to verify the communication link between the computer and the load-cell analyzer [2].
2.1.1. WIDE: Talent opening program 
2.1.2. SCREEN: screenshot_1: 00:08-00:13
2.2. When the connection to the RS232 (R-S-two-three-two) interface is established, a green signal will appear [1].
2.2.1. Shot of green signal
2.3. Set the countdown to start the test, the sampling duration, and the rest interval, and set the frames per second at 100 hertz [1].
2.3.1. SCREEN: screenshot_1: 00:24-00:43 Video Editor: can speed up

2.4. Set the unit of force measurement [1] and set the acquisition time in milliseconds [1].

2.4.1. SCREEN: screenshot_1: 01:17-01:25
2.4.2. SCREEN: screenshot_1: 01:30-01:37

2.5. Then calibrate the load cell with 0- and 10-kilogram loads with the Swimmer outside of the pool [1].

2.5.1. Talent calibrating load cell with swimmer outside of pool Videographer: Important step
3. All-Out Tethered-Swimming Test Swimmer Preparation 

3.1. Before beginning the two-trial test, provide instructions regarding the correct performance of all-out front-crawl swimming [1] and have the Swimmer practice the stretching and arm and leg swings as poolside [2].

3.1.1. WIDE: Talent demonstrating/instructing
3.1.2. Swimmer practicing

3.2. Next, have the Swimmer enter the pool [1] and perform a standard warm-up protocol comprised of front-crawl swimming for 800 meters at a light intensity [2-TXT].

3.2.1. Swimmer entering pool
3.2.2. Swimmer front-crawling TEXT: Avoid engendering lingering effects that influence test results 

3.3. At the end of the warmup, allow the Swimmer to rest at poolside for 10 minutes [1].

3.3.1. Swimmer exiting pool to rest

3.4. At the end of the rest period, attach a load cell to the start block via the L-shaped flattened iron bar for the tethered-swimming measurements [1] and attach one end of the inelastic rope to the load cell [2].

3.4.1. Talent attaching load cell to start block
3.4.2. Talent attaching rope to load cell

3.5. Use a custom-designed belt that has ropes attached to both hips such that leg kicking will not interfere with the force measurement [1] to attach the other end of the rope to the Swimmer [2].

3.5.1. Swimmer putting on belt
3.5.2. Talent attaching rope to belt

3.6. Then determine the load required to maintain the Swimmer’s body horizontally with a minimum amount of tension on the measurement system [1].

3.6.1. Talent determining load

4. All-Out Tethered-Swimming Test

4.1. When the Swimmer is ready, signal the Swimmer to begin the trial in the water [1], monitoring the Swimmer and providing verbal encouragement throughout the 30-second test [2].

4.1.1. WIDE: Talent signaling/Swimmer entering water and/or beginning trial Videographer: Important step
4.1.2. Swimmer swimming while Talent verbally encourages from side of pool

4.2. At the end of the trial, signal the Swimmer to end the test [1] and detach the Swimmer from the inelastic rope [2].

4.2.1. Talent signaling
4.2.2. Talent detaching rope

4.3. Instruct the Swimmer to perform a standard cool-down protocol comprised of front-crawl swimming at a light intensity [1] and let the Swimmer rest for 30 minutes at poolside [2].

4.3.1. Talent instructing/Swimmer cooling down
4.3.2. Swimmer getting out of pool/resting poolside

4.4. At the end of the rest period, reattach the swimmer to the inelastic rope [1] and signal the Swimmer to begin the second trial of all-out tethered swimming [2].

4.4.1. Talent attaching swimmer to rope
4.4.2. Swimmer swimming

4.5. At the end of the trial, signal the Swimmer to stop the test [1] and to perform a second standard cool-down protocol comprised of front-crawl swimming at a light intensity [2].

4.5.1. Talent signaling
4.5.2. Swimmer cooling down

4.6. At the end of the cool-down, allow the Swimmer to exit the pool [1].

4.6.1. Swimmer exiting pool

5. Incremental Tethered-Swimming Test Preparation

5.1. For an incremental tethered-swimming test, after calculating the loads to resist the Swimmer’s forward displacement during the test [1], verify the communication link between the computer and the automated portable metabolic unit within the unit software [2].

5.1.1. WIDE: Talent calculating load(s), with monitor visible in frame
5.1.2. SCREEN: screenshot_2: 00:14-00:21

5.2. Power on unit to allow to the unit to warm up for 45 minutes [1] and confirm that the batteries are fully charged [2].

5.2.1. Talent powering up unit
5.2.2. Talent checking batteries

5.3. Then enter the Subject data, ambient temperature, and humidity [1].

5.3.1. SCREEN: screenshot_2: 00:30-00:37

6. Incremental Tethered-Swimming Swimmer Preparation

6.1. To prepare the Swimmer for the incremental test, install a facemask and a snorkel on the Swimmer [1] and instruct the Swimmer to rest at poolside to collect “baseline” the gas exchange and ventilatory data [2].

6.1.1. WIDE: Swimmer putting on snorkel and facemask while Talent watches Videographer: Important step
6.1.2. Swimmer sitting at poolside

6.2. After 10 minutes, instruct the Swimmer to perform a standard warm-up protocol comprised of front-crawl swimming at a light intensity, wearing the snorkel system to ensure familiarization [1].

6.2.1. Swimmer warming up wearing snorkel system.

6.3. At the end of the warmup, secure the belt around the Swimmer’s waist [1] and attach an inelastic rope to the belt with the other end of rope attached to the loading system [2].

6.3.1. Talent securing belt
6.3.2. Talent attaching belt to rope, with loading system visible in frame

6.4. Instruct the Swimmer to enter the pool [1] and to use the two markers on the bottom of the pool for reference points to allow them to maintain a relatively fixed position within the pool [2].

6.4.1. Swimmer entering pool
6.4.2. Talent gesturing/Swimmer looking at marks Video Editor: please indicate marks on bottom of pool as possible when mentioned

6.5. When the Swimmer is ready, signal to begin the test [1] and monitor the swimming during the trial [2].

6.5.1. Talent signaling/Swimmer beginning test Videographer: Important step
6.5.2. Swimmer swimming

6.6. A Research Assistant experienced in monitoring this type of testing should hold the gas-analysis unit at poolside without impeding the Swimmer displacement or elevating the Swimmer’s head [1].

6.6.1. RA at side of pool holding gas-analysis unit while swimmer swims
 
6.7. [bookmark: _GoBack]Dalton Muller Pessoa Filho: This test requires a synchronized effort that includes changing the load, encouraging the swimmer, and monitoring the position in the water and the data that are being collected [1].

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

6.8. During the trial, increase the load while timing the 60-second stages [1].

6.8.1. Talent checking timer and increasing load Videographer: Important step

6.9. When the Swimmer is no longer able to maintain the requisite position despite strong verbal encouragement [1], terminate the test and record the time to limit of exercise tolerance [2].

6.9.1. Swimmer slowing down and stopping/shaking head or similar Videographer: Important step
6.9.2. Talent stopping test/recording time Videographer: Important step

6.10. Use the time to the limit of exercise tolerance to calculate the stages completed [1] and record the loads for each stage [2] and the peak load [3].

6.10.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize solid horizontal arrow and dotted vertical line
6.10.2. LAB MEDIA: Figure 1: JoVE Video Editor please add/emphasize first nine load data (from 4.2.-9.8 kg)
6.10.3. LAB MEDIA: Figure 1: JoVE Video Editor please add/emphasize tenth load data (10.5 kg)

6.11. Then detach the Swimmer from the inelastic rope [1] and instruct the Swimmer to perform a standard cool-down protocol comprised of front-crawl swimming at a low-to-moderate intensity [2] before exiting the pool [3].

6.11.1. Talent detaching rope
6.11.2. Swimmer cooling down
6.11.3. Swimmer exiting pool




Section – Results
7. Results: Representative Cardiorespiratory Swimmer Assessment 

7.1. The initial load on the incremental exercise test was set at a load that exceeded that which was required for this swimmer to maintain body alignment prior to initiation of the all-out swim by 30% of the difference between the average force measured during the all-out swim and the initial all-out swim [1].

7.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize 4.2 kg text

7.2. The load was then increased by 0.7 kilograms for every 60-second stage [1].

7.2.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize step line

7.3. The limit of exercise tolerance for this swimmer occurred at stage 10 after 576 seconds [1].

7.3.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize 10.5 kg and 36 s text

7.4. When the breath-by-breath oxygen uptake data collected during the baseline and exercise portions of the incremental exercise test were averaged into consecutive 9-second bins [1], the highest three-point rolling average was 3.44 liters/minute [2] and the oxygen uptake-load slope was 261 milliliters/minute/kilogram [3].

7.4.1. LAB MEDIA: Figures 2 and 3
7.4.2. LAB MEDIA: Figures 2 and 3: JoVE Video Editor please emphasize red dots and/or add VO2peak text in Figure 2
7.4.3. LAB MEDIA: Figures 2 and 3: JoVE Video Editor please emphasize data line and/or add y and R2 texts

7.5. During the rapid-incremental exercise test, the decline in arterial blood carbon dioxide and end-tidal carbon dioxide that characterizes “respiratory compensation” in response to metabolic acidosis [1] do not occur for at least two or more minutes, during which the work and metabolic rate continue to increase [2].

7.5.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize data line from 0 to 120 s
7.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize data line from 120 to 340 s (from dashed vertical line to dashed vertical line)

7.6. For this swimmer, the metabolic rates characterizing these distinct changes in gas-exchange and ventilatory response driven by the increased contribution of the “anaerobic pathway” to energy demand [1] occurred at 75% [2] and 86% of the peak oxygen uptake, respectively [3].

7.6.1. LAB MEDIA: Table 1
7.6.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize VO2GET(%VO2peak) data row
7.6.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasize VO2RCP(%VO2peak) data row






Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

8.1. Dalton Muller Pessoa Filho: The technicians administering the test must be coordinated, as precise timing is required, and the swimmer must be highly motivated and familiar with the novel aspects of tethered swimming [1].

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

8.2. Dalton Muller Pessoa Filho: As the metabolic response to a linear increase in work is not linear, this type of test allows identification of the breakpoints that define an athlete’s non-linearity [1]. 

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