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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N_____ If yes, please list make and model of your microscope: __N/A___
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps All steps are necessary (steps 1-8) to fully understand the protocol
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult aspect of this protocol is working with the statistical software. Making sure to follow the protocol step-by-step is essential.
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
The overall goal of the following protocol is to describe how continuous data tracking technology can be used to precisely measure adherence to a prescribed aerobic training intensity. (Intro)
This is achieved by first collecting the data using continuous data tracking technology during an aerobic exercise-training session. (C1)
Using data tracking software, a single file of raw data is obtained for each subject for each training session and then converted into an Excel format. (C2)  

Next, statistical software is used to extract and combine data for a single file per subject, which allows for the achieved intensity to be compared to the target intensity. (C3)
Results are obtained that show an adherence rate, expressed as the percentage of time spent at the target intensity, for a given individual or for a group, session by session or for the entire program. (C4)
C1: reuse shot 2.3.2
C2: reuse 3.2.1 (and also maybe 2.5.2)
C3: LAB MEDIA: 50643_schematic.docx, C3, animate the four excel files being combined into one or reuse shot 6.2.1
C4: LAB MEDIA: 50643_schematic.docx, C3, present the four graphs in series (figure 1-4)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Véronique Pepin: The main advantage of this technique over existing methods, like general attendance or completion rates, is the ability to record continuous measures of exercise intensity, which allows for a precise calculation of adherence to the prescribed training program.   

1.2. Rima Wardini: This method can help answer key questions in the pulmonary rehabilitation field, such as which exercise-training approach is associated with the best adherence rate in patients with obstructive lung disease?  

1.3. Amanda Rizk: Though this method can provide insight into adherence to exercise training using a target heart rate range, it can also be easily adapted to other definitions of adherence by replacing target heart rate range with target wattage, level, speed, or MET level. 
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Data Collection
2.1. Before beginning, turn off all wireless devices that may cause electrical interference and insure that the heart rate monitors and equipment are at least 1 meter apart to minimize cross talk. 
2.1.1. MED/WIDE: Shot of the no cell phone sign and/or someone turning off their cell phone
2.1.2. MED/WIDE: Shot of the equipment at the correct distance away from each other, Talent may also demonstrate with tape measure
2.2. When ready, place the heart rate transmitter onto the patient and turn on the data tracking software. 
2.2.1. MED: Talent helps patient put on transmitter
2.2.2. MED: Over the shoulder of talent preparing software

2.3. Next, start the aerobic equipment and instruct the participant to reach their target intensity. In this example, participants are asked to train within ( 5 beats/min of their target heart rate. 
2.3.1. MED: Talent instructs the participant and turns on equipment
2.3.2. MED/WIDE: Shot of participant(s) reaching target heart rate
2.4. Some examples of the data collected by CardioMemory include the subject ID, duration, level of intensity, distance, pace, heart rate and metabolic equivalent of physical effort (METs). 
2.4.1. SCREEN: Talent points at the outputs mentioned above
2.4.2. SCREEN:  Talent continues to point to examples of data collected by CardioMemory
2.5. After data collection, press stop on the aerobic equipment.  Save the data to CardioMemory in addition to exporting the document for further analysis. {Please keep narrative as is although we do not actually save the file on the video shot}
2.5.1. MED: Talent stops the aerobic equipment
2.5.2. MED/SCREEN: Talent saves the data andexports the document {Please blur out the patient's name on the screen}
3. Data Conversion and Extraction
3.1. Since the CardioMemory software does not track distinct exercise-training phases, the data obtained must be processed to eliminate the phases that are not of interest, merge the data files, and determine the target intensity.
3.1.1. WIDE: Talent enters and sits at computer
3.1.2. MED: Over the shoulder of talent locating files
3.2. First, convert the exported .csv file into excel format.
3.2.1. SCREEN: Talent converts file into excel format
3.3. Next, open the statistical analysis software to import the newly created excel file and save the data file before proceeding with the analysis.  
3.3.1. SCREEN: Talent open software, opens the excel file and saves data 
4. Eliminate Warm-up Phase
4.1. To focus on the data collected during the training phase, the warm-up phase needs to be eliminated. The first step is to recode the duration.  Make the necessary changes to create a variable to identify every second as 1. 
4.1.1. MED: Talent works at computer, multiple shots/angels, repeated to provide relief from screen shots
4.1.2. SCREEN: Talent recodes duration (combined with 4.1.3)
4.1.3. SCREEN: Talent identifies every second as 1
4.2. The next step is to create a second temporary variable.  Name this variable tempo2.
4.2.1. SCREEN: Talent creates second temporary variable and names it tempo2
4.3. Once created, recode the new variable to begin at 0.
4.3.1. SCREEN : Talent recodes the variable to 0
4.4. After the variable has been recoded, sum the seconds starting from zero. 
4.4.1. SCREEN: Talent sums the seconds
4.5. Once the sum is obtained the first 10 minutes of the warm-up phase can be eliminated by removing the tempo data that precedes 599 seconds. 
4.5.1. SCREEN: Talent removes the first 10 minutes
5. Eliminate Cool-down Phase 
5.1. Next, the cool-down phase needs to be eliminated. To do so, sort data in descending order for Duration_A to bring the cool-down phase to the top of the database.
5.1.1. Repeat shot 4.1.1
5.1.2. SCREEN: Talent sorts data
5.2. Recode Duration_A to identify every second as 1.
5.2.1. SCREEN: Talent recodes to identify every second as 1.
5.3. Next, create a second temporary variable named tempoA2. 
5.3.1. SCREEN: Talent creates a second temporary variable named tempoA2. 
5.4. Recode the newly created variable to start at 0. 
5.4.1. SCREEN: Talent recodes variable to start at 0
5.5. With the start point defined, sum the seconds of the tempoA variable. 
5.5.1. SCREEN : Talent sums the seconds
5.6. To eliminate the cool-down phase, remove tempo data that precedes 299 seconds. 
5.6.1. SCREEN: Talent eliminates cool down phase
5.7. Next, identify the session number associated with the dataset by creating a new variable.
5.7.1. SCREEN: Talent identifies session number and creates a new variable
5.8. Finally, save the modified SPSS document as a new file.
5.8.1. SCREEN: Talent saves SPSS document as a new file {Not necessary. Already saved file at the beginning of the video. Therefore, removed from screen shots. Can show video shot of Rima if you see fit}
6. Data Merging
6.1. To merge all sessions for a single patient into a single SPSS database, open the participant's first session.
6.1.1. Reuse 4.1.1
6.1.2.  SCREEN: Talent opens first session
6.2. Next, merge the remaining sessions into the current file.
6.2.1. SCREEN: Talent merges remaining sessions
6.3. Once merged, add a column which contains the subject's ID number.
6.3.1. SCREEN: Talent adds column with ID number
6.4. Next, add a column that contains the subject’s target intensity.
6.4.1. SCREEN: Talent adds column. Text overlay (target heart rate [THR]).
6.5. Save the database under a different file name.
6.5.1. SCREEN: Talent saves database under different name
6.6. Repeat this procedure for all of the remaining participants.  At this point, each participant will have a database containing all sessions.
6.6.1. MED: Over the shoulder of Talent continuing the procedure
6.6.2. SCREEN: shot a participants database showing all sessions
6.7. To group several participants into a single database, open the participant's file, merge the remaining participants to the current file and save this information as a new database.
6.7.1. SCREEN: Talent completes actions as described 
7. Identification of Target Intensity and Calculation of Percent Adherence
7.1. After the data is prepared, the target intensity can be identified. To do this, first add a column that contains the difference between the heart rate and target heart rate. Then, recode the variables to determine whether the heart rate lies below, above, or within the target heart rate range.
7.1.1. Optional: reuse 4.1.1
7.1.2. SCREEN: Talent adds column containing the difference between the heart rate and target heart rate 
7.1.3. SCREEN: Talent recodes variables to examine heart rate
7.2. The percent adherence is calculated by determining all seconds that patients were within the target range. Once a value is obtained, convert this into a percentage.
7.2.1. SCREEN: Talent calculates percent adherence
7.2.2. SCREEN: Talent converts this value into a percentage
7.3. To obtain the adherence rate as the percentage of time spent within the target heart rate for each subject for all sessions combined, substitute subjectID and session with only subjectID  in the "Aggregate Data" window.
7.3.1. SCREEN: Talent makes substitution as described
7.4. To obtain an adherence rate for each session for all subjects combined, substitute subjectID and session with only session. 
7.4.1. SCREEN: Talent makes substitution as described
7.5. Lastly, save the database under a different file name.
7.5.1. MED: Over the shoulder of Talent saving the file
8. RESULTS: Adherence Patterns
8.1. Ultimately, the data can be used to look at patterns of adherence over time in a given individual (8.1.1) or in different groups (8.1.2) or to look at the mean adherence rate throughout the training program for individuals (8.1.3) or groups (8.1.4). 
8.1.1. LAB MEDIA: 50643 results.docx, graph 1
8.1.2. LAB MEDIA: 50643 results.docx, graph 2
8.1.3. LAB MEDIA: 50643 results.docx, graph 3
8.1.4. LAB MEDIA: 50643 results.docx, graph 4
Graph 1:
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Graph 2: 
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Graph 3:
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Graph 4:
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INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597

9. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
9.1. Rima Wardini: Once mastered, this procedure can be done in approximately 5 minutes per session for one subject. 

9.2. Amanda Rizk: While attempting this procedure, it’s important to remember to start the CardioMemory software before the exercise equipment for the exercise data to be tracked and subsequently recorded. Secondly, sources of interference must be minimized to reduce the risk of crosstalk and/or lost data. 
9.3. Véronique Pepin: After watching this video, you should have a good understanding of how to use continuous data tracking technology to precisely measure adherence to a prescribed aerobic training intensity. 
Provided Media

Authors, please list all additional 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, 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.

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, as well as an introduction to your videographer, closer to your filming date.

Still shot of video showing the group working out in our lab





Still shot of video showing a close up of CardioMemory Screen
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