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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
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.)

Step 1.3.1. and step 1.4.1. (Numbers from original manuscript.)
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.)

Step 4.3. (Numbers from original manuscript.)
5. Will the filming need to take place in multiple locations? N
If yes, how far apart are the locations?

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.
1. REQUIRED Interview Statements
1.1. Li Rebekah Feng: Cancer-related fatigue severely impacts patients’ health-related quality of life. Currently, researchers and clinicians rely on self-reported questionnaires to diagnose this debilitating symptom. Methods outlined in this work help to standardize physical fatigue measurement in an accurate and objective manner [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera
1.2. Joseph Shrader: This technique is simple and easily adaptable for clinical use. Protocols provided in the current work will decrease the need for extensive in-person trainings for clinicians [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera
Introduction of Demonstrator: 
1.3. Li Rebekah Feng:: Demonstrating the procedure will be Jeniece Regan, Sarah Alshawi, Josephine Liwang, Jamell Joseph, post-bac fellows from my laboratory [1] [2].
1.3.1. Interview style: Author saying the above 

1.3.2. The named fellows look up from workbenches or desks and acknowledge the camera.
Ethics title card: 
1.4. The current study (NCT00852111) was approved by the Institutional Review Board (IRB) of the National Institutes of Health (NIH).
Section - Protocol
2. Handgrip preparation and testing position
2.1. In a quiet room, set up a chair with armrests [1]. 
2.1.1. WIDE: Establishing shot of the talent adjusting a chair. 

2.2. Turn on the handheld dynamometer (pronounce DY-nuh-MAH-muh-ter).[1]. When prompted, press the button to accept the calibration prompt [2]. Ensure the device is resting on a flat surface during calibration [3].
2.2.1. Talent turns on dynamometer and places it on flat surface. 
2.2.2. Shot of the dynamometer screen, showing the calibration prompt when it appears, and the talent pressing the button to accept the prompt.
2.2.3. CU: Dynamometer resting on a flat surface, undergoing calibration. 

2.3. Jamell Joseph: The handgrip device is sensitive to mechanical force. It is important to handle the device with care [1].

2.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
2.4. Seat the subject in an upright position [1] with their feet in full contact with the floor [1] and hips as far back as the chair supports [3]. 
2.4.1. Subject sitting in chair.

2.4.2. CU: Show the subject’s feet in full contact with the floor.

2.4.3.  CU: Show the subject’s hip’s being as far back as the chair supports.
2.5. Ensure the subject’s hip and knee angles are close to 90 degrees [1] and shoulders are in neutral abduction-adduction and neutrally rotated [2]. Ensure the subject’s elbow is flexed at 90 degrees and the wrist is unsupported [3]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
2.5.1. Subject’s lower body, showing correct hip and knee angles.
2.5.2. Subject’s upper body.

2.5.3. Subject’s arm and wrist.
2.6. Instruct the subject to grasp the dynamometer, with the dorsal intermediate phalanges facing forward [1]. 
2.6.1. Talent demonstrates correct hand position to subject, and hands dynamometer to subject.
2.7. Adjust the grip position to the subject’s hand size [1-TXT] and then record the grip position [2]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
2.7.1. Talent adjusts the grip position. TEXT: Note: Maintain the same handgrip testing position for all tests. Video Editor: Show this text overlay for all of 2.6.
2.7.2. Talent makes a note in a notebook or patient chart. 
2.8. Sarah Alshawi: It is important to remember to ensure the proper seating and grip position throughout the tests [1].

2.8.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
3. Maximal voluntary isometric contraction (MVIC) 
3.1. Using a standardized script with each subject, explain that for this test, the subject will squeeze as hard as they can for 5 seconds [1-TXT].
3.1.1. Subject squeezing dynamometer. TEXT: Have subject demonstrate understanding of the instructions by performing a practice attempt. 

3.2. Josephine Liwang: It is important to ensure that subjects maintain their maximal voluntary isometric contraction, or MVIC, during the static fatigue test [1].

3.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
3.3. Count down, “3, 2, 1, Go.” On “Go,” start the program by clicking the GO button on the dynamometer [1] [2-TXT].
3.3.1. Talent counts down to “GO” and clicks the GO button. Videographer: Please obtain multiple reusable takes because it will be reused in [4.2]. 
3.3.2. Subject’s hand shown squeezing the dynamometer. TEXT: Stop the test if the patient reports severe discomfort.
3.4. Repeat the MVIC (pronounce M-V-I-C) test twice more, for a total of three trials, with a 30-second rest between trials [1-TXT].
3.4.1. Subject’s hand shown squeezing the dynamometer. TEXT: Before proceeding to the next test, calculate MVIC as described in the text.
4. Maximum force static fatigue test 
4.1. Using a standardized script, instruct the subject to exert full effort for the whole 35 seconds of this test [1].
4.1.1. Talent instructing subject.
4.2. Count down, “3, 2, 1, Go.” On “Go,” start the program by clicking the GO button on the dynamometer [1]. For 35 seconds, use a standardized script to encourage the subject to squeeze hard [2].

4.2.1. Talent counts down to “GO” and clicks the GO button. Videographer: Footage from 3.3.1 can be reused here.
4.2.2. Subject shown squeezing the dynamometer.
4.3. End the test after 35 seconds [1].
4.3.1. Talent tells the subject to stop squeezing, and presses STOP on the dynamometer.

5. Sub-maximum force static fatigue test

5.1. Prepare a transparency overlay for the dynamometer screen [1]. Draw a horizontal line on the transparency that represents the target value, 50 percent of the subject’s MVIC (pronounce M-V-I-C) [2]. Using a different color, draw a second line 10 percent below the target value [3] [4].
5.1.1. Talent places a transparency over the dynamometer screen.

5.1.2. Talent draws a horizontal line on the overlay.

5.1.3. Talent draws a second horizontal line on the overlay.

5.1.4. SCREEN: Dynamometer screen showing MVIC, target line at 50% MVIC, and line 10% below target.

5.2. Ensure the subject can see the screen and the 50 percent MVIC (pronounce M-V-I-C) line [1]. Instruct the subject to maintain the target value for as long as possible [2]. Videographer: Author has indicated this is the most difficult step of the procedure.
5.2.1. WIDE: Talent positions dynamometer screen so that subject can see it.
5.2.2. Talent points out the target value on the screen.

5.3. Count down, “3, 2, 1, Go.” On “Go,” start the program by clicking the GO button on the dynamometer [1]. When the force declines by 10 percent from the target value for more than 5 seconds, stop the test [2].
5.3.1. Talent counts down to “GO” and clicks the GO button.

5.3.2. View of screen showing force line declining to 10% of target value.
6. Dynamic fatigue test
6.1. Set the metronome to 1 beep per second [1].

6.1.1. Talent adjusting metronome.
6.2. Then, start the metronome [1]. Instruct the subject that they will be performing a maximal squeeze every second for a duration of 30 seconds [2]. 

6.2.1. Talent starts the metronome.

6.2.2. Talent speaks to subject, gesturing towards metronome.
6.3. In time with the metronome, count down, “3, 2, 1, Go.” On “Go,” start the program by clicking the GO button on the dynamometer [1] [2-TXT].

6.3.1. Talent counts down to “GO” and clicks the GO button.

6.3.2. Subject is shown squeezing dynamometer once per second. TEXT: Tell the subject when the halfway point has been reached and when 5 seconds remain.
6.4. Stop the test after 30 seconds [1].

6.4.1. Talent presses STOP on the dynamometer and stops the metronome.

Section – Results
7. Results: Quantifying Cancer-Related Fatigue
7.1. This study provides three different methods for measuring cancer-related fatigue [1]. The dynamometer data can be used to calculate fatigue indices [2].
7.1.1. LAB MEDIA: Figure 1. 
7.1.2. LAB MEDIA: Figure 2. 

7.2. Static fatigue [1] index version 1 represents the difference between the actual force generated and the hypothetical force in the absence of fatigue [2]. Version 2 represents the decline in force from the first 5 seconds to the last 5 seconds [3].
7.2.1. LAB MEDIA: Figure 2. Video Editor: Zoom in on Figure 2A and Figure 2B.
7.2.2. LAB MEDIA: Figure 2. Video Editor: Stay zoomed in on Figure 2A and Figure 2B. Emphasize Figure 2A.
7.2.3. LAB MEDIA: Figure 2. Video Editor: Stay zoomed in on Figure 2A and Figure 2B. Emphasize Figure 2B.
7.2.4. While both versions detected differences between fatigued and non-fatigued subjects [1], version 1 resulted in better discrimination and a higher test-retest reliability. Version 1 is recommended for measuring fatigue in patients with cancer [2].
7.2.5. LAB MEDIA: Figure 3. Video Editor: Zoom in on graph A and B.
7.2.6. LAB MEDIA: Figure 3. Video Editor: Stay zoomed in on Figure 2A and Figure 2B. Emphasize Figure 2A.
7.3. For the submaximal fatigue index, performance is calculated as the total work [1]. Non-fatigued subjects exhibited higher endurance and total work performed than fatigued subjects. While this test is typically not used to calculate motor fatigability, it is included because it is often used to induce fatigue and it better approximates daily tasks [2]. 

7.3.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2C.
7.3.2. LAB MEDIA: Figure 3. Video Editor:Show Figure 3C.
7.4. The dynamic fatigue index represents the decline in intermittent contractile force from the first 5 seconds to the last 5 seconds [1]. It also captured a difference between fatigued and non-fatigued subjects, but the difficulty of adhering to a consistent rhythm introduces variability. Furthermore, while it has good test-retest reliability, in prior studies it did not demonstrate sufficient discriminative power [2].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2D.
LAB MEDIA: Figure 3. Video Editor: Show Figure 3D.

Section - Conclusion

8. Conclusion Interview Statements: 
8.1. Joseph Shrader: Following this procedure, subjective fatigue can be measured using a self-report questionnaire. The contribution of physical fatigue to the overall sense of tiredness can be further investigated using this procedure. Furthermore, physical fatigue data can be collected over time to examine longitudinal treatment effects [1]. 

8.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
8.2. Jeniece Regan: Clinicians will be able to objectively measure cancer-related fatigue. In addition, researchers will be able to explore possible pathogenic mechanisms that underly this debilitating condition [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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