March 14, 2019

Phillip Steindel, PhD

Review Editor

JoVE

Dear Dr. Steindel:

Please find enclosed our revised manuscript entitled “Methods for Collecting Sleep, Circadian, Fatigue, and Performance Data in Complex Operational Environments” for consideration in the Journal of Visual Experiments. We have revised the manuscript as recommended by editors and reviewers and have responded to their comments point-by-point below. We have italicized the reviewer comments to distinguish them from our responses. We hope that you will find our revised rationale clear.

Best regards,



Erin E. Flynn-Evans, PhD

Editorial comments:

General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We checked for spelling or grammar issues.

2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.

The manuscript is formatted according to JoVE guidelines.

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Actiwatch, Apple, iPod,

We removed the commercial language. We replaced the word Actiwatch with activity monitor and the word iPod with touchscreen device. We also removed the word Apple.

Protocol:
1. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.

We made the changes requested by the editor. However, there were situations where we described specific methods used in our study and therefore we included those descriptions as Notes but did not use the imperative tense.

2. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.

Ethics statement is included now at the beginning of the protocol (page 4, lines 200-202).

3. Protocol: Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.

We adjusted the numbering of the protocol to follow JoVE instructions.

4. Please split up longer Protocol steps so that individual steps contain only 2–3 actions and a maximum of 4 sentences.

We tried to split up the steps to contain 2-3 actions. However, for the instructions of the urine collection this was not possible. Those instructions are given to the participants at home to refer to them whenever needed. If preferred, we could include that documentation as supplementary material.

5. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

We highlighted the filmable content in yellow.

6. For each protocol step, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

We have modified the protocol steps to provide more detail on how each step is performed. 

Specific Protocol steps:
1. 4: This is unclear-are these collection methods all done using the same app? Can you include an example of the questionnaire?

The collection methods use the same app. The PVT, questionnaire and sleep diary are all part of the app. We provided a reference to one of the questionnaires (Samn-Perelli). We revised this section to indicate that these data are collected using a single app.

Results:
1. What statistical tests were used to obtain the p-values?

We added a paragraph about the statistical test used for analyses (page 11, lines 518-524). 

Discussion:
1. Discussion: As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique

We have modified the discussion to include two paragraphs describing the critical steps in the protocol and the troubleshooting strategies and limitations (page14, lines 629-639; page 15, lines 680-695).

References:
1. Please do not abbreviate journal titles.

We changed the journal titles to their full name.


Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

We made a new revision of the Table of Materials and included all materials used in the protocol.

Reviewers' comments:

Reviewer #1: 

We thank the reviewer for taking time to read our manuscript and for providing valuable suggestions.

Manuscript Summary:
This manuscript details methods for collecting circadian, fatigue, sleep, and performance data in difficult-to-study field environments. This paper is unique and highly useful. Conventional peer-reviewed manuscripts are not often afforded the space to capture precise methodologies at this level of detail, and this reviewer considers this to be quite valuable to the field. Conducting field studies necessarily creates data with a lot more noise, and having standardized methods of collection will help reduce variability and increase generalizability across studies. Additionally, the representative data is from an unusually well-designed field study, in that the conditions are distinct, separated by time, and within-subjects. Further, the authors nicely dissociate the individual constructs of sleepiness, fatigue, and performance, which are often reduced to a single measure in many studies (eg, KSS only).
Major Concerns:
None
Minor Concerns:
1. I might consider adding the Actiwatch software and license to your materials list, since it is an expenditure that is necessary to download/interpret data from those devices.

As the reviewer suggested we added the Actiware software to the Materials list. 

2. Consider removing the red "Active" markings from the actogram, or else describe them.

The red color represents the time when the participant is awake. However, because they may create confusion in reading the actogram we provided a figure without the red markings. (Figure 7).

3. I believe this will largely be resolved via the video, but the description of the app in 4.4.c was a little confusing.

We reworded this section and we hope it is more explicit now (page 8, lines 386-393, section 4 – 5.2., 5.3.). We also included a new figure (Figure 3) showing the flow of the app on a day off. 

4. A little more detail regarding how the participants are notified about the diary within 30 min of waking could be good - how does the investigator know they are awake?

We apologize for this confusion. The app does not actively prompt the participant to complete the sleep diary within 30 minutes of waking, because, as the reviewer notes, it is impossible to predict when someone will wake up. Instead, the app flow is designed such that after an individual completes a task, the next task in the sequence is presented on the screen. The participants are told at the beginning of the study that they have to fill in the sleep diary within 30 minutes of being awake or going to bed. In addition, the sleep diary title displays in parentheses the words “within 30 minutes of waking up” or “within 30 minutes of going to bed”. Each test that is taken on the iPod is time-stamped and therefore the investigator can verify the times when the tests were taken. We have deleted the word “prompt” and have clarified this in the protocol description and have also included a new figure (Figure 3) to demonstrate how the app works.

Reviewer #2:

We thank the reviewer for taking time to read our manuscript and for providing valuable suggestions.

Manuscript Summary:
Description of the problem with using lab-validated fatigue measures in a complex operational environment. Suggested protocol for capturing subjective, objective, and physiological data across four representative flight schedules and analysis of findings. Discussion indicates some limitations with the protocol (primarily compliance) along with benefits for collecting multiple measures.

Major Concerns:
None. Intro, protocol, and discussion are very well explained.

Minor Concerns:
1) There is equal discussion of KSS as well as SP in the introduction, but only SP was used in the study with no further mention of KSS. Recommend adding a line explaining why SP was used over (or in addition to) KSS.

This is a good point. We use both scales in our studies depending on the outcomes that we are trying to measure. As the reviewer may know, the Samn-Perelli Fatigue Checklist was originally designed as a simple measure of subjective fatigue in pilots while Karolinska Sleepiness Scale was designed to measure sleepiness in the moment. Although studies showed that they are highly correlated, and it is hard to distinguish between sleepiness and fatigue we chose SP because it was developed mainly for pilots and used in numerous aviation studies. We added this explanation to the manuscript (page 3, lines 142-143).

2) Figures: Figure 5 is not an informative image of the iPod PVT screen, recommend replacing with better image.

Figure 5  (in the current revision Figure 6) represents the starting page of any PVT to remind participants about the landscape orientation of the device and the use of the thumb in answering to the PVT stimuli. To provide more clarification we added a second picture of the PVT task itself showing the display of the stimulus on the screen. 

Figure 7 y-axis needs correcting/clarification, does it refer to actual clock time or hours awake?

The y-axis in Figure 7 refers to the actual clock time. Upon re-reading the manuscript, we felt that this figure was not reflective of all of the measures obtained in the sleep diary. We replaced this figure with a table (Table 1) describing all of the self-reported sleep outcomes. 

Figure 10 is missing a legend and would benefit from an alternate presentation form, perhaps break into four graphs by schedule type.

This figure is reproduced from the manuscript that summarizes the scientific findings presented in this manuscript (Flynn-Evans et al. Sleep Health 2018). As a result, we feel it would be best to keep the figure in its current form, so that a reader may compare the scientific results directly against the methods presented in this paper. We apologize for the omission of the figure legend. We have added it and hope that it clarifies the data contained in the figure (page 13, lines 602-604)

Figure 11 is missing a legend and the significant differences symbology is a bit challenging to interpret - would this work better in table form?

[bookmark: _GoBack]We added the legend (page 13, lines 607-612) for Figure 11. In addition, we added Table 3 to support the visual depiction of the PVT findings in Figure 11.
