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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? No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps 3.2, 3.4-3.7, 3.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps 2.1-2.4
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 goal of this study was to create a progressive resistance-training program to strengthen hip muscles in order to improve walking. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kathy Zackowski: This protocol provides a solution to address hip weakness, which is a primary impairment that affects the quality of life of people with neurodegenerative diseases. 
1.2. Kathy Zackowski: The main advantage of this technique is that the program uses resistance bands in a systematic way that is accessible, inexpensive, and can be used in a group setting for people with variable levels of disability.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Jennifer Keller: We emphasize isolated muscle strengthening in proper alignment for how the muscles are used in walking. statement was reworded and videotaped with this revised wording, please use the reworded version.
1.4. Jennifer Keller: This progressive resistance-training program can be individualized to accommodate asymmetric weakness, profound weakness, or mild weakness.  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. **Jennifer Keller: Demonstrating the procedure with me will be Tziporah Thompson, a research coordinator, from 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.

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 Institutional Review Board (IRB) at Johns Hopkins University School of Medicine and Kennedy Krieger Institute.
Protocol (read by voice talent at JoVE):
2. Pre-assessment: Break test
2.1. Begin by explaining the procedure to the participant [2.1.1-MED].  Assess baseline strength status for the hip flexor, hip extensor, and hip abductor muscles by using a hand held dynamometer during a break test [2.1.2-MED].

2.1.1. *Filmed as written

2.1.2. [combined with 2.1.1] Point to each of these muscles---hip flexor, hip extensor, and hip abductor, then show a dynamometer.
2.2. During the break test, obtain measures from each side of the body and repeat to obtain two consistent measures for each side within 45 Newtons of each other [2.2.1-MED].

2.2.1. *Filmed as written

please use the video in which we demonstrate the action of the muscles not the one where we point to the muscles.
2.3. Ask the participant to hold each position for 4-5 seconds at maximal effort and encourage the participant as they complete the test [2.3.1-MED]. Record each measure and average the two measures for each side [2.3.2-MED-over shoulder].  
2.3.1. [combined with 2.2.1] *Filmed as written Please use the video in which Jen is writing the result in Newtons, not the one in which she is writing it in pounds.
2.3.2. *Filmed as written take 2
2.4. Begin the break test by measuring hip flexion [2.4.1-MED-TXT]. Instruct the participant to lie supine on a mat, legs extended, body relaxed, and head resting on a pillow [2.4.2-WIDE].  Have them bend one knee and hip, and hold the hip at 90 degrees [2.4.3-MED].
2.4.1. 
Talent points to the hip flexion muscle on the participant; TEXT: Hip Flexion

2.4.2. *Filmed as written same as 2.2.1
2.4.3. *Filmed as written
2.5. Next, place the dynamometer on the distal femur [2.5.1-MED]. Instruct the participant to pull their knee toward their nose and to hold as strongly as possible [2.5.2-MED]. Then, slowly and evenly pull the dynamometer in the direction of the participant’s toes [2.5.3-MED-over shoulder].
2.5.1. *Filmed as written
2.5.2. *Filmed as written use 2.4.2
2.5.3. *Filmed as written use 2.5.1
2.6. For the hip extension, instruct the participant to lie prone on a plinth with their legs extended and body relaxed [2.6.1-WIDE-TXT]. Ask them to bend one knee to 90 degrees flexion and hold [2.6.2-MED].
2.6.1. *Filmed as written; TEXT: Hip Extension; Provide pillow under chest if participant is uncomfortable.

2.6.2. *Filmed as written
2.7. Then, place the dynamometer on the distal femur [2.7.1-MED]. Instruct the participant to use their buttocks to lift their knee off the mat, then hold and do not twist [2.7.2 -MED].  Push the dynamometer down in the direction of the mat [2.7.3-MED-over shoulder].
2.7.1. *Filmed as written
2.7.2. *Filmed as written use 2.6.2
2.7.3. *Filmed as written use 2.7.1
2.8. Finally, for hip abduction, instruct the participant to lie on their side with their shoulders, back, and hips resting against a wall [2.8.1-WIDE-TXT].  Provide the participant with the option to rest their head on the bottom arm or hand [2.8.2-MED].
2.8.1. *Filmed as written; TEXT: Hip Abduction; Provide a pillow if needed.

2.8.2. [combined with 2.8.1, 2.8.2 audio slated] Talent talks to the participant and demonstrates the option to rest their head on their arm on hand. 
2.9. Ask the participant to bend their bottom leg knee, and extend the top leg with the heel touching the wall and toes pointing slightly upward [2.9.1-MED].  Then, instruct them to keep the top leg straight with their heel against the wall, lift the leg up to 45 degrees, and hold [2.9.2-MED]. 
2.9.1. *Filmed as written
2.9.2. [combined with 2.9.1] *Filmed as written
2.10. Place the dynamometer on the participants’ distal femur and push down in the direction of the mat [2.10.1-MED-over shoulder].
2.10.1. *Filmed as written
3. Exercises
3.1. Prior to each exercise, instruct the participant to look at their exercise log to determine which resistance level to use and to fill in the log after each exercise is complete [3.1.1-MED-over shoulder]. 

3.1.1. *Filmed as written
3.2. Begin with the hip flexion exercise by instructing the participant to lie supine with both hips straight [3.2.1-WIDE-TXT]. Ask them to slowly lift one knee towards the chest to end range of hip flexion, all the while keeping the knee close to midline [3.2.2-MED].  Then, instruct them to lower the leg with control to the starting position [3.2.3-MED].
please be sure the video shows footage of a person attaching the strap and clipping it to the bands for the hip flexion exercise.
All 3.2 shots combined
3.2.1. *Filmed as written; TEXT: Hip Flexion

3.2.2. *Filmed as written CU/MED
3.2.3. *Filmed as written use MED/WIDE
3.3. For weaker participants, provide the option of performing this exercise side-lying with the top leg supported on a low bench placed in front of the participant [3.3.1-MED].  
3.3.1. *Filmed as written WID+MED
3.4. Next, for hip abduction, instruct the participant to lie side-lying with their bottom leg slightly bent and the top leg straight [3.4.1-WIDE-TXT].  Instruct them to lift their top leg toward the ceiling, keeping the leg in line with the trunk and the knee facing straight ahead or slightly turned up toward the ceiling [3.4.2-MED].  Then, ask them to lower their leg to the starting position [3.4.3-MED].
All 3.4 shots combined
3.4.1. *Filmed as written; TEXT: Hip Abduction
3.4.2. *Filmed as written
3.4.3. *Filmed as written
3.5. To perform hip extension, instruct the participant to lie face-lying with one leg straight and one leg bent [3.5.1-WIDE-TXT].  Instruct them to raise the bent thigh off the support surface, while keeping the knee bent [3.5.2-MED].
3.5.1. *Filmed as written; TEXT: Hip Extension
3.5.2. [combined with 3.5.1] *Filmed as written
3.6. For knee flexion, instruct the participant to lie face-lying with both legs straight [3.6.1-WIDE-TXT].  Ask the participant to bend their knee as far as possible, keeping the pelvis and thigh still and keeping the hips on the support surface [3.6.2-MED].
3.6.1. *Filmed as written; TEXT: Knee Flexion
3.6.2. [combined with 3.6.1] *Filmed as written
3.7. Next, for hip external rotation, instruct the participant to start in a seated position [3.7.1-MED-TXT]. Then, have them rotate the knee or thigh outward [3.7.2-MED].  Instruct stronger participants to perform hip external rotation while standing with their knee resting on a chair and hip maintained in extension [3.7.3-MED].
3.7.1. *Filmed as written; TEXT: Hip External Rotation
3.7.2. [combined with 3.7.1] *Filmed as written

3.7.3. *Filmed as written
3.8. To perform knee extension, instruct the participant to lie supine with their exercise leg straight and resting leg bent [3.8.1-WIDE-TXT].  Then, instruct them to raise the leg from the hip, keeping the knee straight and stopping at the height of the resting leg knee [3.8.2-MED].
3.8.1. *Filmed as written; TEXT: Knee Extension
3.8.2. [combined with 3.8.1] *Filmed as written
3.9. Finally, provide each participant an individualized home exercise program for each weekend [3.9.1-MED]. Remind each participant to fill out the exercise log immediately following each exercise [3.9.2-MED-over shoulder].
3.9.1. *Filmed as written
3.9.2. *Filmed as written use 3.1.1
4. Results: Resistance training improves strength for patients with multiple sclerosis
4.1. In this study, individuals with varying levels of disability from multiple sclerosis participated in lower extremity resistance training, in which statistically significant improvements were made in hip strength over the course of 12 weeks [4.1.1-LM].
4.1.1. Figure1_Strength.pdf: Only show graph 1A. Label the y-axis as “Strength (N)” and the x-axis as “Weeks”. Highlight the horizontal lines indicating significance above the graph. 
4.2. Here, data from an individual with asymmetric hip strength at baseline is shown. Following strength training, this individual gained hip flexion strength on their weaker, left side [4.2.1-LM]. Additionally, hip abductor and extensor muscles were more symmetric and stronger post intervention [4.2.2-LM].

4.2.1. Figure2_Cases_062315.pdf: Only show Graph 2A Hip Flexion.  Keep the left/right legend and ‘Hip’ labels that are shown on the figure. Add the y-axis of “Strength (N).  When the VO beings, draw a red line across the top of both hip flexion ‘pre’ bars to indicate the asymmetric hip strength. Then, highlight the gray ‘pre’ bar and the gray ‘post’ bar showing the improvement of the left side after treatment.
4.2.2. Figure2_Cases_062315.pdf: Add on to the figure from 4.2.1.  Add the Hip abduction and hip extension bar graphs when mentioned in the VO.


5. Conclusion (said by authors on camera)
5.1. Kathy Zackowski: These results demonstrate that significant strength improvements occur within 8 weeks of training. In designing clinical trials that test pharmacologic or rehabilitative interventions, seeing change in 8-weeks allows for expedient results.

5.2. Jennifer Keller: As with other intervention studies, participant compliance both with frequency and quality of performance is a potential issue. Providing specific feedback to the individual as well as maintaining a motivating group setting is essential for the success of the program.
5.3. Jennifer Keller: After watching this video, you should have a good understanding of how to quantitatively evaluate progress from a resistance-training program. Don’t forget that reliability of the tester in use of the dynamometer as well as properly instructing and encouraging the participant on giving their best performance is necessary.
5.4. Kathy Zackowski: Resistance exercise is a common intervention used by therapists and has tremendous potential. However, it is necessary to provide appropriate supervision to ensure that proper alignment and safety is maintained throughout the program. Future application of this protocol in the home would provide greater opportunity for more individuals to benefit from this program. statement was reworded and videotaped with this revised wording, to include 2 additional sentences, please use this revised version.


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.

( 2013, Journal of Visualized Experiments


