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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 
C.  Which steps of your protocol will viewers benefit most from having filmed? Step 2.3, 2.4, 2.5, 2.7, 2.8, 2.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Steps 2.5, 2.7
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 program is to provide a mobile game-based upper extremity virtual reality program using a combination of two mobile devices, a smartphone and tablet PC for patients with stroke. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. NJ Paik: This method can help answer key questions in the u-healthcare field regarding home-based and tele-rehabilitation. 
1.2. NJ Paik: The main advantage of this technique is that mobile game-based upper extremity virtual reality program can provide an inexpensive, ubiquitous, motivating and interesting treatment for stroke patients.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

[AUTHORS: One statement was removed, as this section permits only one additional statement per new author.  The purpose of these statements are to introduce the authors to the camera]
1.3. YH Choi: The implications of this technique extend toward stroke rehabilitation therapy, because a mobile game-based upper extremity program can solve the problems faced by patients who have difficulty traveling to a clinic due to transportation, time, cost, or stroke impairment.  

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 Seoul National University Bundang Hospital Institutional Review Board, and all participants gave written informed consent before screening.



Protocol: (read by voice talent at JoVE)

	(Videographer Comment: File JOVE2158 is actually shot 2.1.1)

2. [bookmark: _GoBack]Mobile Game-based VR Setup and Calibration
2.1. Begin by escorting the participant into the therapy room [1-WIDE] and have them set at the desk [2-MED]. 
2.1.1. *Film as written.
2.1.2. *Film as written.
2.2. Place the tablet PC on the desk [1-MED] and turn it on [2-CU].
2.2.1. *Film as written. [Shots 2.2.1 and 2.2.2 combined]
2.2.2. *Film as written.
2.3. Next, turn on the smartphone [1-CU] as well as the short-distance wireless connection on the smartphone [2-MED-over shoulder].
2.3.1. *Film as written.
2.3.2. Talent turns on the wireless connection on the phone screen. 
2.4. Choose the game application on the tablet by touching the screen [1-MED-over shoulder].
2.4.1. *Film as written.
2.5. Then, put the smartphone in the armband [1-CU] and attach the armband to the upper arm or forearm of the participant depending on the desired movement [2-MED].
2.5.1. *Film as written.
2.5.2. Attach the armband to the upper arm of the participant. 
2.6. Choose either the basic or the customized version of the game [1-MED-over shoulder].
2.6.1. Talent selects the customized version. 
2.7. Then, according to the participants’ ability, select the game speed, time, and a number of target movements on the touchscreen of the tablet PC on the customized version [1-MED-over shoulder]. 
2.7.1. On the tablet, talent selects the parameters. 
2.8. Instruct the participant to move their body according to the commands of the game, allowing the maximal range of motion for calibration [1-MED]. Then, have them press the start button to begin [2-MED-over shoulder].
2.8.1. Talent speaks to participant and demonstrates arm movement. Participant nods head yes. 
2.8.2. *Film as written.
2.9. Track the participants’ upper extremity movements using the built-in sensors of the smartphone [1-MED/CU], and transfer information about the movement to the tablet PC through the short-distance wireless connection [2-LM].
2.9.1. As participant moves their arm, zoom into the smartphone. 
2.9.2. Figure1.tif: Highlight ‘smartphone’ and ‘Bluetooth communication’ one after another.
2.10. Provide visual and auditory feedback for the participant on their movement with the display on the tablet PC [1-MED-over shoulder]. 
2.10.1. Show visual feedback on the tablet screen. 
2.11. Finally, observe the participant playing the game [1-MED].
2.11.1. Participant completes a game, moves arm with attached smartphone several times.  
3. Mobile VR Games 
3.1. For the ‘Honey Pot Guard’ game, begin by asking the participant to beat a bear from the honey pot by throwing apples using the movement of the elbow joint [1-MED-TXT]. 
3.1.1. Talent simulates the action of throwing apples while talking to the participant. Participant nods head yes. TEXT: Honey Pot Guard
3.2. Let the participant throw apples when the flexed elbow is extended [1-MED-TXT].
3.2.1. Participant simulates throwing apples with extended arm. TEXT: Throwing speed is controlled by the angle of motion. See text protocol for difficulty adjustments. 
3.3. Next, for the ‘protect the bunny’ game, ask the participant to protect the bunny by catching stones with a net using the movement of the shoulder joint [1-MED-TXT]. 
3.3.1. Talent points to shoulder joint, while talking to the participant. Participant nods head yes. TEXT: Protect the Bunny
3.4. Ensure that the net moves when the adducted shoulder is abducted [1-MED-over shoulder-TXT].  
3.4.1. Show net moving on the screen. TEXT: See text protocol for difficulty adjustments. 
3.5. Following that, for the ‘put out fire’ game, ask the participant to put the fire out with the water hose through the window, which is controlled via the motion of the shoulder [1-MED-TXT]. 
3.5.1. Talent simulates the movement for this game while talking to the participant. Participant nods head yes. TEXT: Put out Fire 
3.6. Ensure that the water hose moves right and left and up and down corresponding to the motion of the shoulder joint [1-MED-over shoulder-TXT].  
3.6.1. Show hose moving on the screen as participant moves shoulder up and down. TEXT: Time needed to put out the fire depends on the size of the fire. See text protocol for difficulty adjustments.
3.7. Lastly, for the ‘flower splash’ game, have the participant use their joint motion to water the moving seed with a watering can and make the flowers blossom [1-MED-over shoulder-TXT]. 
3.7.1. Show talent watching the tablet and completing this game.  TEXT1: Flower Splash; TEXT 2: See text protocol for difficulty adjustments. 
4. Results: Participants show greater improvement with the mobile game-based VR rehabilitation over conventional therapy.  
4.1. A greater improvement in the Fugl-Meyer Assessment of the upper extremity [1-LM], Brunnström-stage [2-LM], and manual muscle testing was found after treatment with the mobile game-based VR upper extremity rehabilitation program than with conventional therapy [3-LM].
4.1.1. Figure 3A: Highlight ‘experimental group’ column for post-pre and 1mo-pre.
4.1.2. Figure 3B: Highlight ‘experimental group’ column for post-pre and 1mo-pre for both Arm and Hand. 
4.1.3. Figure 3C: Highlight ‘experimental group’ column for all shown. 
4.2. Participants in the experimental group completed the two-week treatment without adverse effects, and were generally satisfied based on the provided questionnaire [1-LM], even though participants had various levels of technology familiarity [2-LM]. 
4.2.1. Table 2: Highlight ‘experimental group’ column for 4 questions
4.2.2. Figure 4: Highlight each section one at a time. 


5. Conclusion (said by authors on camera)

5.1. NJ Paik: While attempting this procedure, it’s important to remember to target the desired movement of the upper extremity with special consideration for accompanying problems related to stroke such as hemiplegic shoulder pain and spasticity.
5.2. NJ Paik: Don't forget that working with this program in a home setting requires monitoring of the patients’ adherence to the program and continuous, immediate feedback related to performance should be given to increase interests in motivation in rehabilitation therapy. 
5.3. YH Choi: After its development, this technique paved the way for researchers in the field of rehabilitation by exploring the efficacy and feasibility of a mobile rehabilitation program for the recovery of upper limb function in patients with stroke.
5.4. YH Choi: After watching this video, you should have a good understanding of how to design and deliver a mobile rehabilitation program for the recovery of upper limb function that has increased the hours of repetitive goal-oriented tasks without increasing costly therapy time or requiring expensive equipment.


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.


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.
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