Submission ID #: 51405
Editor Name: Laura Rigolo
Videographer name:  Kevin McRoberts
Film Date: 12/18/13
Authors and Affiliations: 
Ruse, Stacy A.

NeuroCog Trials, Inc.

Durham, United States

Stacy.Ruse@neurocogtrials.com

Davis, Vicki G.

NeuroCog Trials, Inc.

Durham, United States

Vicki.Davis@neurocogtrials.com

Atkins, Alexandra S.

NeuroCog Trials, Inc.

Durham, United States

Alexandra.Atkins@neurocogtrials.com

Krishnan, K. Ranga Rama

Duke-NUS Graduate Medical Center & Duke University Medical Center

Durham, United States

Krish001@dm.duke.edu

Fox, Kolleen H.

Fox Evaluation and Consulting, PLLC

Holly Springs, United States

kolleen.fox@gmail.com
Harvey, Philip D.

University of Miami Miller School of Medicine

Miami, United States

PHarvey@med.miami.edu

Keefe, Richard S.E.

Duke University Medical Center & NeuroCog Trials, Inc.

Durham, United States

Richard.Keefe@duke.edu

919.401.4642 (Telephone)

919.401.4644 (Fax)
Title: Development of a Virtual Reality Assessment of Everyday Living Skills

Corresponding Author: 
Richard S.E. Keefe
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No.  If yes, please list make and model of your microscope: 
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 
2.1-2.4 (but these can be covered in one very short clip showing the set-up of the room

3.2, 3.4, 3.8, 4.1

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  This procedure is fairly easy to follow.  The initial set-up of the version being used can be tricky for some Administrators.  Success can be ensured by paying close attention to the labels of the different versions.  
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):  (note, some edits made for length)
Conceptual Narrative:
The overall goal of the following computerized assessment is to measure functional capacity, that is, the ability to perform critical everyday living skills, in a practical, realistic, and easy to use manner for patients with schizophrenia or other severe mental illnesses. (Intro)
The first step in achieving this goal is to set up the assessment in a comfortable, quiet room free of distractions. This will allow the subjects to be assessed in an optimal environment. (P1)
If this is the subject’s first encounter with the assessment, as a second step, the tutorial should be administered.  This allows the subject to become comfortable with the computer and program features, ensures that functional capacity is measured and not the subjects familiarity with the computerized task. (P2)  

Next, the tester should administer the appropriate test version of the assessment t in order to measure the subject’s functional capacity.   (P3)
The results obtained index the subject’s level of performance on skills associated with everyday functioning.  Since there are multiple versions, the test can be repeated allowing for assessment of baseline impairment and treatment-related changes. (P4)  (Suggest using figure 4 here instead (as an example result))
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!)  
Note: this section edited for length, in order to film in time allotted).
1.1. Author name Richard Keefe:  Functional capacity is clearly impaired in many patients with CNS disorders such as schizophrenia, bipolar disorder, Alzheimer’s disease, and older people with mild cognitive impairment or normal age-related changes.  Assessments of functional capacity set standards for determining whether treatments are providing benefit that really matters to patients who need them.

1.2. Author name Philip Harvey:  The Virtual Reality Functional Capacity Assessment Tool, or VRFCAT, assesses a variety of skills related to everyday life functioning.  It has advantages over other functional capacity measures since it has multiple versions so that it can be used repeatedly, the results are automatically available for data bases, and it can be used in a variety of different situations and cultures since almost everyone goes shopping and takes public transportation.
1.3. Author name Stacy Ruse: Visual demonstration of this method is critical as the virtual reality assessment is computer based and the visual platform allows for researchers and administrators to get a better understanding of the assessment.  
Protocol (read by voice talent at JoVE):
2. Installing & Setting up for the Assessment
2.1. Begin by installing the assessment on a computer that meets the software’s requirements in a quiet room free of distractions. Ensure that the computer is at a table or desk at a comfortable sitting height, with a wired mouse on the table with enough room for the subject to rest their arm to prevent fatigue.  Also assure that the external speakers are plugged in and set to an appropriate volume.  
2.1.1. TITLE SCREEN: first sentence spoken with title screen.
2.1.2. WIDE: show the desk, at a comfortable seating height, with the wired mouse placed on the table with enough room for the subject to rest their arm. (note, chairs are not in the shot or are off to the side, since talent will be placing these in the next step)
2.1.3. MED: show the external speakers, set to an appropriate volume.
2.2. Next set up two chairs, one directly in front of the computer for the subject, and one to the side and slightly behind the other chair for the administrator to sit in.  A rater should be present at all times during the administration of the assessment. 
2.2.1. WIDE: Talent positions the first chair directly in front of the computer.  
2.2.2. WIDE: Show as talent places the second chair slightly behind the other chair. 
2.3. Once the subject arrives, obtain written and informed consent before administering the assessment, and make sure that they do not have access to any materials that can be used to take notes.
2.3.1. WIDE: the subject and talent shake hands, then sit to complete paperwork (i.e. talent hands the subject a consent form). 
2.3.2. MED: Talent speaks to the subject, as if explaining the assessment, making sure he/she does not have any note-taking materials. 
2.4. Then set up the program by double clicking on the Play VRFCAT (Verf rhymes with smurf, and then cat like the animal) icon.  If assessing a new subject, select New Profile and then create a new Patient ID and Password for the subject, and click Confirm.  If assessing a returning subject, enter in the previously created Patient ID and Password and click “Confirm.”
2.4.1. MED over the shoulder: talent double clicks on the “Play VRFCAT” then clicks New Profile and creates a new Patient ID and Password for the subject, then clicks Confirm.
2.4.2. MED: Side view of talent using the computer/ mouse to enter inpatient info. 
2.5. Next, enter the Site Number, the subject’s Date of Birth, Age, Handedness, and Gender. Also type in the Rater Initials, then select the Study, the Visit number, and finally click “Confirm.” 
2.5.1. MED over the shoulder: talent enters the site number etc. as listed above.  
3. Administering the Assessment   (note to authors, deleted 
3.1. To begin the assessment, seat the subject in the chair directly in front of the computer.  If this is the subject’s first assessment, use the default Scenario “Tutorial” and the default Mini Scenario “Apartment”. Note that the tutorial should always be administered before a test version.  If this is a returning subject, select the next test version to be run from the Scenario drop down menu. 
3.1.1. MED: talent seats the subject in the chair directly in front of the computer.
3.1.2. MED over the shoulder: show the subject performing the tutorial Mini Scenario: “Apartment”
3.2. The rater should remain present during the entire assessment.  If the subject asks for direction, instruct them to click on the audio icon in the top left corner.  If the subject stops paying attention or at any point looks away from the screen, redirect their attention back to the task. 
Potential spot for video A, depending on how the editing of the shot from the end of this step looks.
3.2.1. MED: Talent is sitting in the chair behind the subject. Then the subject turns and speaks to talent (as if asking for direction).  
3.2.2. MED: talent instructs the subject to click on the audio icon in the top left corner.
3.2.3. MED: The subject looks away from the screen (gets distracted), and talent re-directs their attention back to the task.
3.3. Take precautions to try to ensure that the subject will not need a break during the administration of the assessment, but if needed in extreme circumstances, the assessment can be paused and continued at a later time by pressing the Escape key.  (A menu labeled Game Paused will appear).  
3.3.1. MED: The subject speaks to talent, looking a bit upset/agitated/concerned as if it is something urgent.  Talent nods and says ‘ok’ -and pauses the game. 
3.3.2. MED: As both talent and the subject get up to leave we see a menu labeled “Game Paused”  on screen.
3.4. After the short break, simply click “Main Menu,” type in the Admin Code, and click “Yes.”  The assessment will then go back to the screen to select what Mini Scenario is needed to start the subject on when they return. 
Potential spot for Video B, C or D depending on how the editing of the shot from the end of this step looks.
3.4.1.  MED over the shoulder: talent restarts the mini scenario as described above, 
3.4.2. MED over the shoulder: The subject continues were they just left off in 3.3.2.   
3.5. If the subject is unable to complete the entire version that day, and must come back another day, click “Exit” on the Game Paused menu, type in the Admin Code, and click “Yes.”  This will shut down the program.  
3.5.1. MED: Subject turns to talent to say that they can’t finish today.  Talent nods and says ok, then helps the subject exit the game as detailed above.  
3.6. When the subject returns on a subsequent day, log back into the program with the Patient ID and password, and select the appropriate Scenario and Mini Scenario from the drop down menus. Note that all completed Mini Scenarios will have turned from green to red.  
Potential spot for Video B, C or D depending on how the editing of the shot from the end of this step looks.
3.6.1. MED over the shoulder: (note – this is supposed to be a subsequent day … perhaps talent and the subject should have another shirt on hand to change into.) Talent logs back in and selects the appropriate Scenario and Mini Scenario. We can see that all the completed Mini Scenarios for this subject have turned from green to red (this might need to be prepped beforehand to assure that some scenarios are red).
3.7. Once the subject has completed all four Tutorial Mini Scenarios including Apartment, Bus to Store, Store, and Bus to Apartment, a congratulations screen will appear (show the actual screen here).  The Tutorial is now complete.  Click “Continue,” and then “Begin New Scenario.”  Then enter the Admin Code and click “Yes.”  
3.7.1. MED over the shoulder: Show as the subject has just completed the 4th and final Mini Scenario, and the ‘congratulations’ screen appears. (Subject looks pleased)
3.7.2. MED: talent comes over and congratulates the subject, then clicks “Continue,” and then “Begin New Scenario.”  Then enters the Admin Code and clicks “Yes.
3.8. Next select the appropriate test version from the Scenario drop down menu and click “Confirm.”  The Scenario labeled Tutorial should now have changed from green to red because the subject has completed the entire Scenario. 
Potential spot for Video B, C or D depending on how the editing of the shot from the end of this step looks.
3.8.1. MED Over the shoulder: show as talent just finishes selecting the test version, and then the subject starts the new task.  (we see that the Scenario labeled Tutorial is now red)
3.8.2. MED: show the subject performing the test version task. 
3.8.3. BROLL:  Get some footage here of the subject performing the assessment, in case it is needed here or anywhere else in the video. 
3.9. Then, once the subject has completed all four Test Mini Scenarios, the congratulations screen will again appear.  Click “Continue,” and then exit the application.  In the box labeled “Admin Code” type in “admin,” click “Yes,” and the session is complete.   
3.9.1. MED over the shoulder: Show as the subject finishes the 4th test version (should be running a different scenario vs. the one in the previous step) and the congratulations screen appears. 
3.9.2. MED: talent once again praises the subject, and then ends the session as detailed above. The subject and talent then exit. 
4. Potential Deviations
4.1. If the subject attempts to complete any of the objectives out of order, remind them that they must complete the task described in the instructions at the top of the screen before moving onto the next task.  

4.1.1. MED: show as the subject  tries to move onto another task, and talent reminds the subject to complete the current task  (talks to subject and points to the top of the screen)
4.2. If the subject uses up all of his or her virtual change early on and is unable to complete the final objective, this deviation is handled differently in the tutorial versus in the test version. 
4.2.1. MED over the shoulder: show as the subject has used just up all of their change, and turns to talent for instruction. 
4.2.2. MED: talent speaks to the subject, as if explaining that they will help.
4.3. If running the tutorial, escape out of the game and return to the Scenario selection menu.  Re-administer the tutorial and encourage the subject to try not to use up all of the coins during the early objectives.
4.3.1. MED over the shoulder: talent escapes out of the game and returns to the Scenario selection menu.
4.3.2. MED: talent speaks to the subject, encouraging them to try not to use up all of the coins
4.4. If running the test version, escape out of the game and return to the Scenario selection menu.  Do not re-administer the test version.  This data point will be considered missing.  
4.4.1. MED over the shoulder: talent escapes out of the game and returns to the Scenario selection menu.
4.4.2. MED: Talent speaks to subject (explaining that the test version will not be re-administered), then the subject and talent stand up and exit the room. 
5. Results: Healthy Control Data    
5.1. The table seen here shows a sample of the data exported from the virtual reality assessment. Lab

5.1.1.  Media: Table 4 (Authors, can you provide this table as an image file instead of an excel file?)
5.2. This table shows the factor analysis from 46 subjects who completed the test.  The analysis explained 91% of the variance and revealed three factors: Reasoning and Problem Solving, Speed of Processing, and Working Memory.  These factors are among the most important determinants of everyday life functioning. 
5.2.1. LAB MEDIA: Table 3 (table 3 xls) “Reasoning and Problem Solving”, “Speed of Processing”, and “Working Memory” are highlighted as they are spoken. (Authors, can you provide this table as an image file instead of an excel file?)
5.3. And here, we can see a scatterplot depicting the correlation between subject’s performance at visit 1 and visit 2, suggesting a modest, but acceptable, test-retest reliability.  As expected, preliminary results in patient data show an increase in test-retest reliability.  
5.3.1. LAB MEDIA: Figure 1: When ‘visit 1’ is spoken, the x axis is indicated/highlighted.  When  ‘visit 2’ is spoken, y axis is indicated/ highlighted. 
6. Conclusion (said by authors on camera)
6.1. Author name Stacy Ruse: Once mastered, this assessment can be completed in about 25 minutes in healthy people and 40 minutes for patient populations for the first assessment, and in about 15-20 minutes at subsequent assessments.

6.2. Author name Phil Harvey: While attempting this procedure, it’s important to remember to keep the subject engaged in the test at all times. Just because the test is computerized it does not mean that patients do not need to be observed.
6.3. Author name Rich Keefe: The development of this virtual reality assessment helps to pave the way for computer-based assessments used to measure functional capacity.  After watching this video, you should have a good understanding of how to successfully administer the virtual reality assessment and why it is an important new method for measuring functional capacity. 
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, 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.
( 2011, Journal of Visualized Experiments


