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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate 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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.3., 4.2., 4.3., 4.6., 5.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.2., 4.3., If participants do not complete the PVT properly, then data will be unreliable. Training is key to ensure good quality data.
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. Erin E. Flynn-Evans: It is challenging to collect alertness and performance data in operational environments. Our protocol provides a suite of tools that allows the assessment of fatigue countermeasures in the real world [1].

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

1.2. Kevin B. Gregory: In addition, our protocol allows the evaluation of sleep, performance, and the circadian phase in complex operational environments [1].

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

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

1.3. Kenji H. Kato: These techniques can be used to assess the prevalence of sleep deficiency and circadian misalignment in many occupational cohorts [1]. 

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

1.4. Lucia Arsintescu: These techniques could also better inform longitudinal studies of the long-term health consequences of chronic sleep loss and circadian misalignment [1].

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

1.5. Cassie J. Hilditch: As the participants are not supervised by research staff, it is critical to fully describe the data collection procedures and to check in frequently with the participants [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera



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

1.6. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at NASA Ames Research Center.


Section - Protocol
2. Actigraphy Collection Procedures
2.1. Before beginning the data collection procedure, select an activity monitor that has been validated against polysomnography in a laboratory environment [1].
2.1.1. WIDE: Talent picking up monitor/checking monitor
2.1.2. [Added Shot] CU: Shot of activity monitor
2.2. Instruct each Participant to wear the activity monitor snugly and securely fastened on the wrist of the non-dominant hand during the entire experimental period [1-TXT].
2.2.1. MED: Talent gesturing that Participant should wear monitor snugly while Participant tightens band of monitor onto wrist TEXT: Poorly secured monitor compromise activity counts
2.2.2. [Added Shot] CU: Shot of activity monitor being put on
2.3. Activity monitor removals, for activities such as swimming or showering, should be noted in the daily sleep diary to distinguish the inactivity from activity monitor removals during naps [1].
2.3.1. SCREEN: To be provided by Authors: Removal being noted in sleep diary 
2.3.2. [Added Shot] CU: shot of hand with the watch on and iPod
2.4. If the activity monitor includes an event marker feature, ask the participant to tap the marker whenever the activity monitor is removed [1].
2.4.1. CU: Event marker feature being tapped
2.5. Instruct the participant to press the event marker when going to bed and waking up for every sleep episode to enhance the information obtained in the sleep diary and to assist in the analysis [1].
2.5.1. MED: Talent gesturing tapping wrist/monitor, then placing hands together under head to signify sleep while Participant watches and/or nods
3. App-Based Questionnaire and Sleep Diary
3.1. After assigning the activity monitor to the Participant, select an application to use for the daily data collection [1].
3.1.1. WIDE: Talent at computer/tablet, selecting app, with monitor visible in frame as possible
3.1.2. [Added Shot] 3.1.2. CU: ??
3.2. Have the Participant complete a baseline questionnaire and demographic information prior to engaging in any study procedures to aid in the interpretation of the study outcomes [1].
3.2.1. MED: Participant filling out questionnaire in app, with monitor visible in frame as possible
3.2.2. [Added Shot] CU: Shot of hand with iPod with participants filling the questionnaire
3.3. Instruct the Participant to complete the sleep diary using the app before and after their main sleep episode [1].
3.3.1. MED: Talent showing Participant sleep diary app, with monitor visible in frame Videographer: Important step
3.3.2. [Added Shot] CU: shot of sleep diary
3.4. Upon waking from the main sleep episode, have the Participant indicate the wakeup time, number and duration of awakenings, and sleep quality [1].
3.4.1. SCREEN: To be provided by Authors: Wakeup time, number and duration of awakenings, and/od sleep quality being indicated in app
3.5. Instruct the Participants to document the duration and timing of any naps and anticipated bedtimes in the sleep diary just prior to going to bed [1].
3.5.1.  SCREEN: To be provided by Authors: Nap and anticipated bedtime being entered
4. Psychomotor Vigilance Task (PVT) Administration
4.1. For PVT (P-V-T) tracking, read the following instructions to each Participant to ensure that every Participant receives the same training [1].
4.1.1. WIDE: Talent opening instructions to read to Participant
Author comment: 4.2-4.6: This section was also filmed as one shot. These instructions are read at once to each participant; there is no need to break them up in four sections.
4.2. [bookmark: _Hlk9239840]Lucia Arsintescu: Please hold the device in the landscape position each time and hover each of your thumbs over the device within a few millimeters of the screen the entire time you are taking this test [1].
4.2.1. MED: Talent reading instructions to Participant Videographer: Important/difficult step; Videographer: Please capture sound: Video Editor: Please use Talent speaking not voiceover for this step
4.3. [bookmark: _Hlk9239858]Lucia Arsintescu: During the test, tap the screen using the thumb of your dominant hand - that is, the hand you typically write with - as soon as you see the red numbers scrolling in the box. You must use your thumb from your dominant hand to respond to the stimuli in all tests [1]. 
4.3.1. MED: Above-mentioned Talent reading instructions to Participant Videographer: Important/difficult step; Videographer: Please capture sound: Video Editor: Please use Talent speaking not voiceover for this step
4.4. [bookmark: _Hlk9239873]Lucia Arsintescu: The numbers in the display show how fast you responded each time. The smaller the number, the better you did. Try to do your best and get the lowest number you possibly can each time. If you tap on the screen too early before the numbers appear you will see an error message - ‘FS’ - indicating a false start [1]. 
4.4.1. MED: Above-mentioned Talent reading instructions to Participant Videographer: Please capture sound: Video Editor: Please use Talent speaking not voiceover for this step
4.5. [bookmark: _Hlk9239889]Lucia Arsintescu: If you tap using your non-dominant thumb, then you will see the message ‘ERR’, indicating an error. Avoid ‘FS’ and ‘ERR.’ If you forget to lift your thumb, the text screen will remind you after a short time [1].
4.6. MED: Above-mentioned Talent reading instructions to Participant Videographer: Please capture sound: Video Editor: Please use Talent speaking not voiceover for this step Demonstrate the correct position of the touchscreen device and the location of the thumb while taking the PVT [1] and instruct the Participant to keep the touchscreen device in Airplane mode with the WiFi off at all times [2].
4.6.1. CU: Shot of device and thumb in correct locations including a short demonstration of responding to the stimuli on the screen. Videographer: Important step
4.6.2. SCREEN: To be provided by Authors: Airplane mode being selected and WiFi being turned off

4.7. Instruct the Participant to initiate the PVT at a time that is free from distractions [1]. If distractions occur, have the Participant note the number of distractions within the application following the test [2].

4.7.1. MED: Talent instructing Participant to avoid distractions
4.7.2. SCREEN: To be provided by Authors: Distraction(s) and/or number being entered into app

4.8. On top of descent of each flight, the participant communicates with his working partner to assure that s/he can take time aside to complete the study tasks and that the environment is free of distractions. 

4.8.1. WIDE: Participants complete the study tasks in the cockpit
4.8.2. CU: shot over shoulder of full simulation

5. Urine Collection 

5.1. To measure 6-sulfatoxymelatonin production to estimate the circadian phase, provide the Participant with a urine kit, urine log, and instructions on the training day [1].

5.1.1. WIDE: Talent giving kit, log, and instructions to Participant

5.2. The urine kit includes a urinal hat or urinal jug, several pipettes, five labeled urine collection tubes per 24-hour collection, two extra tubes and white sticker labels, clean biohazard zip-lock bags, shipping materials, an ice pack, a urine collection log, and a copy of instructions for reference during each collection block [1].

5.2.1. CU: Shot of urine kit Video Editor: please emphasize each kit piece when mentioned

5.3. Inform the Participant to collect all of the urine produced over a 24-hour period [1], starting from the time the Participant wakes up for the first urine collection of the day [2] and continuing in four-hour blocks throughout the day [3] and an eight-hour block overnight for a total of 5 samples [4-TXT].

5.3.1. MED: Talent picking up and tapping urinal hat Videographer: Important step LAB MEDIA: Figure 5: JoVE Video Editor please emphasize #1 row
5.3.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize #2-4 rows
5.3.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize #5 row TEXT: Urine collected following any intervention expected to shift circadian phase

5.4. To obtain a urine sample, instruct the Participant to use a new pipette for each sample [1] to transfer a small amount of the urine from the collection container into a new small tube per sample until the tube is at least half-full [2].

5.4.1. MED: Talent demonstrating collecting sample from urine hat with pipette
[bookmark: _GoBack]5.3.1 B Talent demonstrating collecting sample from urine jug with pipette Author comment: This was filmed as 5.3.1 B but is should be shown after the demonstration of the urine hat collection.
5.4.2. CU: Urine being added to small tube

5.5. After capping, the Participant should label the tube with the number indicating the collection sample of the day [1].

5.5.1. CU: Number being written tube, then tube label visible in frame

5.6. The labeled tube should then be placed into a large, zip-lock biohazard bag [1] and the bag should be placed into the shipping box with a cold pack [2].

5.6.1. Talent showing Participant placing tube into bag
5.6.2. Talent showing Participant placing bag into box

5.7. Then ensure that each Participant is provided with a pre-paid and -addressed shipping label [1].

5.7.1. MED: Talent giving label to Participant 



Section – Results
6. Results: Representative Sleep, Circadian, Fatigue, and Performance Data Analyses 

6.1. Here an example of an actogram derived from an activity monitor used to track sleep duration, bedtime, wake time, and sleep quality is shown [1].

6.1.1. LAB MEDIA: Figure 7

6.2. For this individual, the sleep timing and duration [1] varied significantly as a function of the work start time as assessed by mixed-effects regression analysis [2].

6.2.1. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize blue bars
6.2.2. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize start of black peaks in each row

6.3. This representative Table displays the bedtime, wake time, sleep duration, and sleep quality by schedule type as reported by multiple participants in their sleep diaries [1].

6.3.1. LAB MEDIA: Table 1

6.4. The participants went to bed on average at around 23:10 hours on the baseline block [1]. The bedtime for the early duty schedule block differed significantly from baseline, with participants reporting earlier bedtimes before early duty start times [2].

6.4.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Baseline (ref.) row
6.4.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Early row

6.5. The bedtimes for mid-day and late duty schedules also differed significantly from baseline, with the participants reporting later bedtimes [1].

6.5.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Midday and Late rows

6.6. The participants went to bed significantly later on rest days compared to baseline [1].

6.6.1.  LAB MEDIA: Table 1: JoVE Video Editor please emphasize Rest days row

6.7. Participants obtained significantly less sleep on early starts compared to baseline [1], while the sleep duration on the other schedule types were not different from baseline [2].

6.7.1. LAB MEDIA: Figure 8: JoVE Video Editor please emphasize open circle data line
6.7.2. LAB MEDIA: Figure 8: JoVE Video Editor please emphasize closed and open triangle data lines

6.8. 6-sulfatoxymelatonin acrophases for each individual who participated in the urine collection procedures by study block show that, consistent with the findings on sleep, the mean circadian phase was significantly shifted according to the work start time [1].

6.8.1. LAB MEDIA: Figure 10: JoVE Video Editor please sequentially emphasize Early, Mid, and Late data points

6.9. Using mixed-effects regression analysis, both fatigue [1] and PVT reaction times were worse during early starts [2], high workload mid-day shifts [3], and late finishes, relative to the baseline data collection [4].

6.9.1. LAB MEDIA: Table 2: JoVE Video Editor please emphasize Mean data column
6.9.2. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize PVT graph
6.9.3. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize Lapses graph
6.9.4. LAB MEDIA: Figure 11: JoVE Video Editor please emphasize Response speed graph

6.10. Participants showed significant increases in lapses for each schedule type compared to baseline [1], while participant performances on rest days were similar to baseline [2]. 

6.10.1. LAB MEDIA: Table 3: JoVE Video Editor please emphasize Early, Midday, and Late rows
6.10.2. LAB MEDIA: Table 3: JoVE Video Editor please emphasize Rest day row



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Lucia Arsintescu: The most important step in this procedure is the proper training of the participants for completing the study tasks, particularly for the PVT data collection (Step: 4.2, 4.3.) [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Erin E. Flynn-Evans: This combination of methods and touch-screen device application allows the collection of objective data on sleep, performance, and the circadian phase in operational environments [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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