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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
Can you record movies/images using your own microscope camera? (N) 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y)
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.6, 4.3, 4.5, 4.6, 5.1, 5.3
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)

What is the single most difficult aspect of this procedure?
2.1.7. & 2.4.3.

[bookmark: _Hlk11597916]What do you do to ensure success?
Investigator observes that the participant's thoracoabdominal movement takes place during inspiration and expiration.

5. Will the filming need to take place in multiple locations? (Y) 
If yes, how far apart are the locations? 
Yes. One of the authors works at a different location, which takes 30 minutes by car from our laboratory. He may request filming there depending on the time and day of shoot.




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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.



Videographer comment: I have uploaded all of my assets for this project to the JoVE FTP server. 
The file details are as follows:
Folder name: 190730 JoVE Shoot 60062 - Yokogawa - Kanazawa
Folder details: 58,134,669,846 bytes (58.14 GB on disk) for 117 items

Other notes: The audio levels recorded by the camera mic during the procedure were quite low, even with the gain set to 100%. The audio should be usable if boosted in post by about 15 - 20 dB. The interview levels should be fine, as they were recorded with an external lavalier mic. 


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.
[bookmark: _Hlk11862685]
1.1. Masami Yokogawa: Our protocol is significant as it provides an efficient deep breathing method that can be executed independently by the individual [1].
1.1.1. INTERVIEW

1.2. Kazuki Soma: The advantage of this technique is that it can assess continuous and quantitative ventilatory parameters compared to other methods that measure amount of breath, as in spirometry [1].
1.2.1. INTERVIEW

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

1.3. Takao Nakagawa: This technique can be extended toward instruction of breathing exercise for perioperative patients, for, in our experience, patients have difficulty in coordinating chest movement with abdominal expansion during deep breathing [1].
1.3.1. INTERVIEW


Section - Protocol
This protocol was in accordance with the ethical principles of the Declaration of Helsinki. The procedure was explained to all participants before commencement of the study.
2. [bookmark: _Hlk9729092][bookmark: _Hlk9724833][bookmark: _Hlk9721909]Procedure
2.1. [bookmark: _Hlk11772879]Based on the manufacturer’s protocol, calibrate the gas analyzer that has integrated components of a pneumotachograph and oxygen/carbon dioxide concentration meters [1].
2.1.1. Talent operates the gas analyzer.
2.2. Attach a video camera to a tripod at a distance of 1.5 meters from the chair the participant will sit on [1]. Prepare to record a lateral view of the sitting participant in a range from the top of the cranium to the seat of the chair [2].
2.2.1. Talent places the camera on a tripod. With view of the chair.
2.2.2. Shoot of the participant, with view of the head and the chair, from the position of the prepared camera.
2.3. Make sure that contrast between the participant and background color is clear [1]. Record the video image at 1 over 30 seconds per frame, which is a standard speed for the video camera used [2].
2.3.1. CU: Shot of the camera screen focusing.
2.3.2. CU: Talent adjusts the camera setting.
2.4. Place three electrodes on the skin of the chest in standing [1], each with a wire to connect to a transmitter that relays to the electrocardiograph [2].
2.4.1. Talent places 3 electrode on the skin. Video editor: place TEXT: positive; negative; ground next to the three electrodes accordingly.
2.4.2. Shot of the electrodes with wire connecting to a transmitter. 
2.5. Seat the participant comfortably for 5 minutes in a chair with a back support at an angle of 70 degrees [1]. And insert a small cushion in the lumbar region [2].
2.5.1. [bookmark: _Hlk9761744][bookmark: _Hlk10662341]Talent asks the participant to sit in a chair.
2.5.2. Talent places a cushion in the small of the participant’s back.
2.6. Explain to the participant deep breathing with a natural breathing pattern of slow and deep breaths, breathing in through the nose and blowing out through the mouth with no consideration or knowledge given on specific movement of the chest [1].
2.6.1. Talent talks to the participant showing the breathing pattern.
2.7. Ask the participant to take a natural deep breath without any guidance [1]. Observe the participant's thoracoabdominal movement during inspiration and expiration [2].
2.7.1. The participant takes a deep breath.
2.7.2. Talent observes the participant.
3. [bookmark: _Hlk9772698][bookmark: _Hlk9762143]Measurement of Deep Breathing with the Natural Breathing Pattern
3.1. Now, fit the participant with a sampling mask over the mouth and nose for measurement of the expired gas [1]. 
3.1.1. [bookmark: _Hlk10662419]Talent attaches the mask on the participant. Videographer: Take multiple shots, as this will be used later.
3.2. To perform a seal test, close the hole for the sampling tube of the mask with a finger, and ask the participant to breathe out gently and confirm whether air leaks from the mask [1]. Connect a sampling tube equipped with a gas analyzer to the mask for measurement of the ventilatory parameters [2].
3.2.1. CU: Talent closes the hole, asks the participant to breathe out gently, and checks for leaks. Videographer: Take multiple shots, as this will be used later.  Videographer comment: 3.2.1 - 3.2.2: combined into one shot
3.2.2. Talent connects a sampling tube. Videographer: Take multiple shots, as this will be used later.
3.3. Ask the participant to refrain from talking during the procedure. Instruct the participant to rest for 5 minutes [1], and simultaneously begin video capture [2], switch on gas analyzer and commence monitoring heart rate [3]. 
3.3.1. [bookmark: _Hlk9731084]Talent asks the participant not to talk and rest for 5 min. Videographer: Take multiple shots, as this will be used later.
3.3.2. Talent begins recording on the camera, and shows the video recording screen. Videographer: Take multiple shots, as this will be used later.
3.3.3. Talent operates the gas analyzer and records heart rate. Videographer: Take multiple shots, as this will be used later.
3.4. Data from the gas analyzer is shown on the computer. Heart rate is measured by a telemetry sensor connected to the gas analyzer [1]. 
3.4.1. The gas analyzer, computer and telemetry sensor.
3.5. After the 5 minutes’ rest phase, instruct the participant to begin deep breathing for 5 minutes with natural breathing pattern [1]. Continue recording and measuring throughout the three (rest, deep breathing and rest) phases [2]. 
3.5.1. Talent instructs the participant to start deep breathing, then, the participant takes a deep breath.
3.5.2. SCREEN: Talent shows the recording. 
3.6. On termination of deep breathing, instruct the participant to rest for 5 minutes [1]. Perform only one trial for each participant, and have a 10 minutes’ intermission phase before proceeding [2-LM]. Save the data on the ventilatory parameters in CSV format [3-LM].
3.6.1. Talent tells the participant to rest. The participant stops deep breathing.
3.6.2. Figure 2 – Video editor: emphasize the left figure.
3.6.3. Figure 3
4. Measurement of Deep Breathing with the Diaphragmatic Breathing Pattern
4.1. [bookmark: _Hlk10662454]To begin with the diaphragmatic breathing test, seat the participant in the chair. Explain to the participant deep breathing with a diaphragmatic breathing pattern [1].
4.1.1. Talent asks the participant to sit in chair, and explains the breathing pattern.
4.2. Ask the participant to lace his fingers, place them on his abdomen [1] and take a deep breath in through the nose [2], expanding the abdomen under the hands [3], and then blowing out through the mouth [4] and gently contracting the abdomen [5].
4.2.1. CU: Shot of the participant finger gestures.
4.2.2. CU: Shot of the participant taking in a deep breath.
4.2.3. CU: Shot of the belly expanding.
4.2.4. CU: Shot of the participant blowing out.
4.2.5. CU: Shot of the belly becoming smaller.
4.3. [bookmark: _Hlk12471546]Instruct the participant to practice this deep breathing with the diaphragmatic breathing pattern until the investigator is satisfied [1]. Observe that thoracoabdominal expansion takes place during inspiration followed by its contraction on expiration [2].
4.3.1. Talent asks the participant to practice, with view of the participant practicing.
4.3.2. Shot of the abdominal expansion on the participant.
4.4. Fit the participant with a sampling mask over the mouth and nose for measurement of the expired gas [1]. Perform a seal test as previously [2]. Connect a sampling tube to the mask for measurement of the ventilatory parameters [3].
4.4.1. [bookmark: _Hlk10662525]Use 3.1.1.
4.4.2. Use 3.2.1.
4.4.3. Use 3.2.2.
4.5. Ask the participant to refrain from talking during the measurement. Instruct the participant to rest for 5 minutes [1], and simultaneously begin video capture [2], switch on gas analyzer and commence monitoring heart rate [3]. 
4.5.1. Use 3.3.1.
4.5.2. Use 3.3.2.
4.5.3. Use 3.3.3.
4.6. After the 5 minutes’ rest phase, instruct the participant to begin deep breathing for 5 minutes with diaphragmatic breathing pattern [1]. Continue recording and measuring throughout the three (rest, deep breathing and rest) phases [2]. 
4.6.1. Talent instructs the participant to start deep breathing, then, the participant takes a deep breath.
4.6.2. SCREEN: Talent shows the recording.
4.7. On termination of deep breathing, instruct the participant to rest for 5 minutes [1]. Perform only one trial for each participant [2-LM]. Save the data on the ventilatory parameters in CSV format [3-LM].
4.7.1. Videographer comment: Please use the shot slated at 4.7.1.
4.7.2. Figure 2 – Video editor: show the right figure only.
4.7.3. Figure 4
4.8. [bookmark: _GoBack]Take the mask off the participant following the final 5 minutes’ rest phase [1]. Ask the participant immediately which of the two deep breathing techniques was more comfortable. Record the participant’s response on a clipboard [2].
4.8.1. Talent takes off mask.
4.8.2. Talent questions the participant and records on the clipboard.
5. Assessment of the Breathing Pattern
5.1. [bookmark: _Hlk12519092]The gas analyzer measures ventilatory parameters such as, oxygen uptake, carbon dioxide output, expired minute ventilation, respiratory rate, tidal volume, expiratory time, and inspiratory time [1].
5.1.1. SCREEN: Talent shows on computer the parameters measured, and Figure 5.
5.2. [bookmark: _Hlk10043812]Determine the mean and standard deviation for the initial rest and deep breathing phases for natural breathing and diaphragmatic breathing [1].
5.2.1. SCREEN: Talent does the average and standard deviation calculation.

5.3. [bookmark: _Hlk12383050]Upload the motion-images into a personal computer using video editing software [1]. Observe 5-minute video images of the deep breathing phases at double speed under visual assessment [2] and classify the breathing patterns as upper costal, diaphragmatic or thoracoabdominal [3].
5.3.1. Talent sits in front of the computer and uploads images.
5.3.2. SCREEN: Talent plays the deep-breathing video at double speed.
5.3.3. SCREEN: Talent classifies the breathing pattern and Table 2.



Section – Results
6. Results: Natural Breathing Pattern and Diaphragmatic Breathing Pattern
6.1. In this study, ventilatory parameters [1] showed a significant difference in the respiratory rate, tidal volume and the expiratory time [2] between the natural breathing pattern [3] and the diaphragmatic breathing pattern [4].
6.1.1. Table 1
6.1.2. Figure 2 – Video editor: emphasize the purple, top green, and yellow symbols. in the two graphs.
6.1.3. Figure 2 – Video editor: emphasize the left figure, and emphasize the middle deep breathing phase.
6.1.4. Figure 2 – Video editor: emphasize the right figure, and emphasize the middle deep breathing phase.
6.2. Among the ventilatory parameters, the respiratory rate, tidal volume and the expiratory time were found to have a significant interaction with p value less than 0.05 [1].
6.2.1. Figure 6
6.3. A significant decrease in the respiratory rate was found for both the natural breathing and diaphragmatic breathing patterns during deep breathing compared to the initial rest phases [1]. The respiratory rate in the natural breathing pattern decreased to a greater extent compared to that for the diaphragmatic breathing pattern [2].
6.3.1. Figure 6 – Video editor: emphasize Figure 6A.
6.3.2. Figure 6 – Video editor: emphasize Figure 6A, and the blue trace.
6.4. The tidal volume and the expiratory time revealed a significant increase during deep breathing compared to the initial rest phases [1]. The increase with the natural breathing pattern was greater [2] compared to that for the diaphragmatic breathing pattern [3].
6.4.1. Figure 6 – Video editor: emphasize Figure 6B&C.
6.4.2. Figure 6 – Video editor: emphasize Figure 6B&C, and emphasize the blue trace.
6.4.3. Figure 6 – Video editor: emphasize Figure 6B&C, and emphasize the open symbol trace.


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Kazuki Soma: It is important that rest comes before the deep breathing phase and participants refrain from eating, drinking and talking, and wear tight-fitting black shirt contrasting with the wall for visual assessment [1].
7.1.1. INTERVIEW
7.2. Masami Yokogawa: An alternative method for this procedure would be to analyze the rest phase following deep breathing to determine the effect on ventilatory parameters. In addition, we could compare the ventilatory parameters before and after the deep breathing exercise. This may result in a change in the ventilatory parameters if participants become proficient in the two patterns of deep breathing [1].
7.2.1. INTERVIEW
7.3. Takao Nakagawa: This technique could extend to exploring how ventilatory parameters in the elderly and individuals in positions of supine and/or side lying would differ from those in this study [1].
7.3.1. INTERVIEW
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