Dear Professors Basteris and Patton,
We wish to thank the editor and reviewer for their suggestions, which have enabled us to significantly improve our manuscript. Point-by-point responses to each comment are listed below. In addition, a copy of the manuscript with the revised portions highlighted in blue is attached to facilitate the review process.
Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Thank you very much for carefully reading through the manuscript. We have carefully proof-read the manuscript for spelling and grammar.
2. Please remove the GoPro references from the supplementary file if possible. In the manuscript, it is referred to as a remote camera.
Thank you for the suggestion. The GoPro and ASUS are now referred to as “camera” and “tablet” in the supplementary document.
3. 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. Please include all safety procedures and use of hoods, etc.
The protocol section was revised with imperative sentences. As for safety procedures, no other equipment was used for safety reasons. Participants were informed to take off the camera when they felt uncomfortable wearing it.
4. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
Thank you for the recommendation, sections not providing direct protocol instructions have been moved to the Representative Results or Discussion sections, as appropriate.
5. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
We have ensured that each step in the protocol contains 1-2 actions of length limited to three sentences.
6. Please add more details to your protocol steps. 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.
Thank you for the suggestions. The details of each step have been elaborated in the protocol.
7. Please highlight up to 3 pages of the Protocol (including headings 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.
The essential steps have been highlighted in yellow in the protocol as suggested.
8. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
Thank you for the suggestion. All the highlighted sentences contain at least one action.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This paper reports on the methods of a egocentric video recording system for quantifying real world hand use in a small sample of adults with stroke and spinal cord injury. Participants were asked to wear a camera on their hand and record daily activities such as activities of daily living and instrumental activities of daily living. Participants were instructed on how to edit the video clips and properly wear the camera. Overall, it took 12-69 days to achieve 3 hours of video. While novel methods for recording real-world hand use after neurological injury are important, this system places a heavy burden on participants and may only apply to higher level patients. Please consider the comments below to help clarify these methods and address limitations of this system.

Major Concerns:
1. The egocentric video recording process took 12-69 days on average to achieve 3 hours of video data. That is a very long period of time for so few hours of real-world hand performance data. A major concern is the burden of this method on participants and the length of time required to achieve sufficient recordings. At 12 days, 3 hours of video is less than 1% of available hours. Does that really provide much information about real world hand use?
Thank you for your comments. The protocol is specifically designed to obtain video reflective of real-world hand use while using limited recording durations. In this way, the unique information provided by egocentric video can be acquired in an efficient manner. Key elements of the protocol put in place to achieve this goal are as follows. First, the recorded ADLs were selected in collaboration with the participants to capture representative aspects of their typical day to day life. The involvement of the participants in this process is a key aspect of the methodology. Second, they understood that the goal of this study was to capture natural hand function rather than record large amounts of hand activities, since this latter strategy tends to result in many artificial repetitions of a few activities. Third, the recording were scheduled at different timeslots across different days of the week in order to capture a variety of ADLs reflecting different aspects of participants’ daily life. Based on these design choices, the 3 hours of video have considerable potential to represent daily hand use. While the choice of 3 hours is intended to balance practicality of data collection with information obtained, the benefits of having more video would not necessarily increase linearly with the recording time. For example, extended periods may not involve hand use (e.g. watching TV), while different meal times may reveal similar information. As such, the objective is capture representative data that provides insight into the individual’s function, rather than to collect as many hours as possible. 
Regarding the reported durations, we have now reported the average duration (22.3 ± 12.9 days, p.7 line 267-268), which helps to illustrate the presence of outliers in our dataset. Specifically, in some cases the recording period was extended for reasons related to on illness, family responsibility or travel plans, which were unexpected at the time of enrollment in this study. In these cases the long recording period was due to putting the recording schedules on hold rather than participants taking a long time to successfully record 3 hours. 

2. Results: Thank you for listing the barriers to recording video and the reasons why participants were unable to meet the 3 hour video target. These are important when considering the feasibility of home based monitoring. With that, these issues call feasibility of this method into question. If participants do not like the camera because it is heavy and/or hot, or have difficulty finding time to record, etc. then this approach may be too involved for this population. While acceleromters and IMU devices lack specific information related to hand function, they are less invasive, easy to use, and provide far more data on upper limb movement. Please address these feasibility issues in the discussion or limitations section.
Thank you for your suggestion. We included the feasibility issues in the discussion section (p.8 line 336 - p.8 line 342 and p.9 line 386- p.10 line 395). Despite the comfort limitations of weight and heat, all but one of the individuals in our study provided usable data by following this protocol. We argue that the amount of data that they collected was sufficient to describe their hand use, as discussed in our response to the previous comment. As such, we have demonstrated the feasibility of the approach in these two populations. 
Regarding the use of accelerometers and IMUs, while we agree that they are easier to use for long data collection, the information that they provide is qualitatively different. The data collected from them are unable to identify whether detected movements belong to functional ADLs, which are purposeful task-directed movements. The definition of a functional task has now been included in the introduction section (p2 line73-74). Wrist-worn accelerometers provide information about arm movements but not hand function. As such, we respectfully suggest that the statement that they “provide far more data on upper limb movement” must be qualified. They provide more data about arm movement, but far less data about the hand. Wearing accelerometers and IMUs directly on the hands may influence participants’ hand movements, especially for participants with hand function impairments, and still fail to provide the functional context. The egocentric camera is better suited to capture hand function during functional ADLs without interfering with the natural hand movements of individuals with hand impairments.  
In addition, given the constant improvement of computer vision approaches, we believe that a camera-based technology has a better chance to record hand function of people with hand impairments than accelerometers or IMUs, especially if the aim is capture natural hand-object interactions and activities without interference. Moreover, considering that lighter wearable cameras are currently under development for entertainment and augmented-reality purposes, some of the above issues related to the hardware could soon be solved by newer technologies.

3. There are other devices that quantify real-world hand function. This paper would benefit from mentioning these other devices and how the egocentric video system compares to other, smaller, less intrusive methods (e.g. manumeter- Friedman et al., 2014 and Rowe et al. 2013).
Thank you for your suggestion. We have now included the references related to the manometer as well as finger-worn accelerometry studies to the Introduction section (p.2 line 78-82). Devices worn on the fingers may in some cases affect function, and more importantly still only capture body movements but lack the functional context. These differences are now mentioned in the Introduction (p.2 line 73-75), to clarify the potential role of egocentric video.
 
4. While this is a methods paper, it would be helpful to know what the primary outcome variables would be from this method. Stated differently, how are the video clips analyzed when the video recordings are returned? Do the authors examine quality of movement, displacement, accuracy, etc?
Thank you for your comment. The types of information that can be extracted was previously detailed in the last paragraph of the discussion (p.10 line 398-400), specifically, amount of functional hand use in each hand, as well as postural information that can reveal the choice of grasping strategies and the use of compensatory postures. 

5. A major benefit of using accelerometers and IMU devices is that they can be worn by individuals with cognitive impairment and a wide range of upper limb impairment because they do not require anything from the participant except to wear the device on their wrist or finger. The video system places a larger burden on patients which will limit the number of people this method can be used for- mostly to those of higher functional status. Please consider mentioning this limitation in the discussion section.
Thank you for the comment. We have now added a limitations paragraph to the Discussion and acknowledged that the protocol is more appropriate to individuals without cognitive impairment (p.9 line 368-387). The protocol can be used with individuals who have lower levels of function, if a caregiver is available who can help with the equipment. This has also now been mentioned in the limitations.  In our studies, one stroke survivor who had severe upper extremity impairment (according to the severity level from the Fugl-Meyer Assessment for Upper Extremity in Luft, A.R., et al. (2004)) participated with a caregiver’s help. The participant with low hand function was able to participate with adequate assistance. 

6. Methods- allowing participants to delete/edit video clips for privacy makes sense. However, this does extend the option for participants to delete clips when they may have failed at an activity or clips of hand use that were sub-optimal to the participant. The result of this could be only video clips that participants felt their hand function was sufficient or of good quality. This would compromise the accuracy of real world hand use. Was this issue addressed during the training session? If not, it would be worth a discussion in the paper either as a limitation or in the methods.
Thank you for the feedback. The possibility of participants trimming videos to only include successful tasks was added to the Discussion section (p.9 line 389- p.10 line 395). In the training session, the goal of this study was explained to all participants and we reminded them not to perform extra activities beyond their daily routines. We also discussed with participants the importance of typical hand use in this study and asked them not to change the manner in which they typically performed the tasks. In addition, the tasks that they recorded were ones that they performed regularly, and which they therefore had strategies to carry out successfully. In our studies, only one participant requested to trim the recordings, and this was for privacy reasons rather than an unsuccessful task. 

Reviewer #2:
Manuscript Summary:
This article presented a home-based study protocol using an egocentric camera to capture the hands of people with neurological injuries during usual activities of daily living.

Major Concerns:
Given the tennis example, will it be better to mount the camera in the work space rather than making it egocentric.
Thank you for your comment. We agree that mounted cameras in the home may capture larger areas in the frame, which may have benefits for activities containing wide range of motion. However, the hands may then be frequently out of view of the camera, especially when participants are far away or the hands are occluded from view. An egocentric camera is coupled with the head movements, such that the hands are typically visible in the videos, since a person usually looks at their hands and manipulated objects during a task. In addition, an egocentric camera enables recordings of ADLs across several rooms and environments. Therefore, in general, using an egocentric camera is much more suitable to record hand function during functional ADLs at home.

Minor Concerns:
0) Lin3 53: starting sentence with a digit. Also check rest of article
Thank you for reading through the manuscript carefully. We have ensured that sentences do not start with digits in the revised manuscript. 
1) Line 75 -17 Why can't wrist-worn accelerometers captures details of hand function in the real world.
Thank you for the question. The reason why wrist-worn accelerometers cannot capture details of hand function is that they record arm movements rather than hand movements. Wrist-worn accelerometers are helpful to capture some aspects of upper limb function, but not hand function, which involves more degrees of freedom and fine movements that are largely decoupled from wrist movements. 
2) How come the the swing not counted as a functional task of the upper limb.
Thank you for your comment. The definition of a functional task has been added to the Introduction section (p2 line73-74). A functional task in this study is defined as a purposeful movement intended to accomplish a specific action, such as grasping a glass to drink from it or cutting food to make a meal. By this definition, the arm swing is not part of functional ADLs. More generally, in situations where the goal is to track someone’s ability to use their hands, tracking arm swings during walking is of limited interest.
3) Why is the time since injury for the SCI participants?
Thank you for this question, the duration after injury for participants with cSCI was included in Table 1. The time since injury for the participants with cSCI was 59.8 months (mean value) and ranged between 13 and 240 months. Since the time since injury was not a requirement for applying this protocol nor was it an inclusion criterion for our study with participants with cSCI, the information is included in Table 1 but not in the text. 
4) What is the daily average video recording length?
Thanks for your advice. The daily average video recording length was added to the Representative Results section (p.6 line 263-264).
5) Line 216: I did not understand "12 to 69d". For what and who is this recording length referring to
Thank you for this question. The recording period, 12 to 69 days, is the range of durations for which participants kept the camera. This range covers all the participants, except for the one individual who did not return any useful data. The recording period for each individual was calculated from the day they brought the camera home to the day they returned it. This point has now been clarified in the manuscript.
