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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? YES

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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.4, 3.1, 3.2, 4.5 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Step 4.5
E.  Will the filming need to take place in multiple locations? NO


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this accelerometer methodology is to quantify upper limb performance in daily life, and thus track rehabilitation progress and outcomes. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Lang: This method can help answer key questions in stroke rehabilitation, such as whether or not an intervention can change a person’s ability to function in the real-world, beyond the laboratory or clinic. 
1.2. Lang: The main advantage of this method is that it provides numeric quantification of upper limb performance and does not rely on self-report.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Waddell: Although this method was developed for stroke rehabilitation, it can also be applied to other people receiving physical and occupational therapy services, such as people with brain injury or multiple sclerosis, and even children with cerebral palsy.
1.4. Klaesner: At first, this methodology seems difficult because there are so many steps, but once you have used it a few times, the steps will become routine.  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Lang: Demonstrating the method will be Maggie Bland, a member of our laboratory.  
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. [1.5.1 and 1.5.2 were combined into one shot, as it was more natural]

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Washington University Human Research Protection Office.






Protocol (read by voice talent at JoVE):
2. Accelerometer Preparation 
2.1. Begin by connecting the two accelerometers to the computer via the docking station to charge their batteries and ensure recording during the entire experiment [1-MED].
2.1.1. Talent connects one accelerometer to the computer.   
2.2. After the accelerometers are connected to the computer, open the appropriate software to initialize them [1-MED-over shoulder].
2.2.1. Talent sitting at computer, opens software. 
2.3. Then, in the software, select ‘Initialization’ to synchronize the accelerometer clocks to each other and to the local computer. Enter the start time and date of data collection based on when the accelerometers will be placed on the participant and an end date and time at least 24 hours later [1-SCREEN]. 
2.3.1. *To be provided by authors. [uploaded, filmed anyway per videographer]
2.4. Next, select ‘30 Hz’ from the dropdown menu for ‘Sampling Rate’ and leave ‘LED Options’ and ‘Wireless Options’ unchecked. Enable ‘Idle Sleep Mode’ to extend battery life, and select ‘Enter Subject Info’ to complete the initialization process [1-SCREEN].
2.4.1. *To be provided by authors. [uploaded, filmed anyway per videographer]
2.5. Then, enter subject specific information for the location of the accelerometer, the wrist, and the body side, ‘Right’ or ‘Left’. Choose to fill in other subject specific information as desired; entry will be for identification only and will not affect the data analyses [1-SCREEN]. 
2.5.1. *To be provided by authors. [uploaded filmed anyway per videographer]
2.6. Finally, select ‘Initialize Devices’ to complete the process [1-MED-over shoulder]. Once initialization is confirmed, disconnect the accelerometers from the computer [2-MED].
2.6.1. Talent at computer selects ‘Initialize Devices’ on the screen. 
2.6.2. Talent disconnects one accelerometer from the computer. 
3. Accelerometer Placement 
3.1. Begin, by placing one accelerometer on each wrist of the participant [1-MED].
3.1.1. Talent places one accelerometer on one wrist of the participant. Show that the other wrist already has one accelerometer on it. 
3.2. Then, ask the participant to do their regular activities throughout the day, and inform them that the accelerometers may feel strange at first but they will soon get used to them [1-MED].
3.2.1. [Multiple shots] Talent speaks to the participant wearing two accelerometers.
3.3. Inform the participant that the accelerometers are waterproof and can be worn while showering or doing the dishes [1-CU]. However, instruct them to not wear the accelerometers during extended periods of swimming [2-MED].
3.3.1. Talents points to the accelerometer.
3.3.2. Talent shakes his/her head ‘no’ when talking to the participant. 
3.4. Additionally, ask them to keep the accelerometers on during naps and overnight [1-MED].
3.4.1. Use shot 3.2.1. [nothing shot here]
3.5. Finally, provide instructions about when to take the two accelerometers off and how to bring or mail back the accelerometers and wearing log [1-MED]. Then, send the participant home with encouragement to engage in normal daily activities [2-WIDE].
3.5.1. Talent provides written materials to the participant. 
3.5.2. Participant waves goodbye to the talent as they leave the room. 
4. Data Analysis 
4.1. After the accelerometers have been returned following a wearing period of 24 h or more, connect them to the computer to download the recorded data [1-MED].
4.1.1. Talent connects one accelerometer to the computer. 
4.2. Within the software, select ‘Download’ and then choose a location to store the data on the computer using the ‘Change Location’ button. Select the option to ‘Create AGD file’. For files that are small enough to be quickly inspected, choose ‘10 s’ from the ‘Epoch’ dropdown box, and select ‘Download All Devices’ [1-SCREEN].
4.2.1. *To be provided by authors. [uploaded, did not shoot because data not available today]
4.3. Next, in order to confirm the accelerometers were worn for the planned time period and that the data matches the wearing log, visually inspect the data by clicking ‘File’, ‘Open AGD File’, and selecting the files to open [1-SCREEN]. 
4.3.1. *To be provided by authors.[uploaded, filmed anyway per videographer]
4.4. Then, look at the ‘Daily Graphs’ to see the collected data [1-MED-over shoulder]. 
4.4.1. Talent inspecting data on the computer. 
4.5. Confirm that activity occurred during typical waking hours and that there are not extended periods of no activity, except in the night time. If desired, scale down the graph to focus on smaller increments of time [1-MED-over shoulder].  
4.5.1. Talent looking at activity during waking hours, and scales down the graph. 
4.6. Finally, to generate files for calculations, repeat the Download process, but choose ‘1 s’ from the ‘Epoch’ dropdown box in order to bin the data into 1 s epochs [1-MED-over shoulder]. 
4.6.1. Talent at the computer, selects ‘1 s’ from the ‘epoch’ dropdown box.  


SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script (typically 1 week prior to your film date), and a shot is listed a “SCREEN” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  

Then, upload each of these files to your project folder.
http://www.jove.com/files_upload.php?src=16980313

5. Results: Accelerometer 
5.1. This symmetrical plot from a healthy adult indicates that the upper limbs are active together throughout the day, with the dominant and non-dominant limbs used similarly. The symmetry is contrary to common perceptions about hand dominance [1-LM].
5.1.1. Figure1.tif: Draw a line down the middle of the plot, at x = 0, indicating symmetry. When ‘limbs’ is mentioned in the VO, highlight the x-axis labels ‘dominant’ and ‘non-dominant’. 
5.2. Secondly, the plot is tree-shaped with a wide bottom portion and rounded edges, in which these rounded edges represent activity where one limb is moving while the other is relatively still [1-LM]. The symmetry in the rounded edges indicates that both hands are active to perform and to stabilize similarly over the course of the day [2-LM].
5.2.1. Figure1.tif: Draw a line around the bottom curve of the plot to highlight the rounded edge. Keep ‘dominant’ and ‘non-dominant’ x-axis labels highlighted.
5.2.2. Figure1.tif: Draw a circle around the left and right rounded edge, approximately from x = -6 to -2 and x = 2 to 6. 
5.3. Lastly, the warm glow in the center indicates that the most frequent upper limb movements are low intensity with approximately equal contributions from both limbs [1-LM].
5.3.1. Figure 1: Highlight the colored light blue to green area in the center. 
5.4. Other results show upper limb activity for an individual with a stroke that caused moderate paresis and dysfunction to his left limb [1-LM]. The asymmetrical plot indicates that the paretic upper limb was rarely active during daily life, and the low peak means only low intensity activities occurred [2-LM]. LAB MEDIA: 55673_Lang_Figure2.tif
5.4.1. Figure2.tif: Highlight the x-axis labels ‘paretic and ‘non-paretic’. 
5.4.2. Figure2.tif: Show Figure, draw a vertical line at x = 0.
5.5. Lastly, the cool colors in the middle indicate a low frequency of movement [1-LM]. 
5.5.1. Figure2.tif: Only highlight ‘non-paretic’ on the x-axis.  Draw an arrow to the blue area to the left of x = 0. 


6. Conclusion (said by authors on camera)
6.1. Bland: Once mastered, the set-up for this technique can be completed in 10 minutes.  After the accelerometers are returned, the processing takes around 20 minutes.
6.2. Bland: While attempting this procedure, it’s important to remember to visually inspect the data after the accelerometers have been returned. 
6.3. Waddell: After its development, this technique paved the way for researchers in the field of stroke rehabilitation to explore arm and hand activity in daily life, instead of just in the clinic or laboratory.  
6.4. [bookmark: _GoBack]Lang: After watching this video, you should have a good understanding of how to use accelerometry to quantify upper limb performance in daily life, and thus track the progress and outcomes of rehabilitation.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
Steps 5.1 – 5.3   55673_Lang_Figure1.tif
Steps 5.4, 5.5   55673_Lang_Figure2.tif


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
 2013, Journal of Visualized Experiments

