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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Sections 3.2., and 3.3. These sections describe some key details for how the participant is positioned in the lean and release harness relative to the surrounding handle and leg blocks. Section 4.1. is also essential as it outlines the familiarization procedure with this test.  
4. 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.)
Section 3.2., 3.3. and 4.1. 
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. David Bolton: One limitation with how balance assessments are often done is that they heavily emphasize reflexive actions without a need to revise automatic postural reactions. Such an exclusive focus on highly stereotypical reactions would fail to address how we can modify such reactions should the need arise (e.g. avoiding an obstacle with a recovery step). The present protocol offers a way to require suppression of automatic, yet inappropriate corrective balance reactions, and force a selection among alternative action choices to successfully recover balance following postural perturbation [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. David Bolton: What is unique in the current approach is that access to vision is precisely controlled while the subject remains fixed and the response environment is altered around them to create different action opportunities and/or constraints. By manipulating the presence of obstacles and affordances for action this method emphasizes cognitive processes such as decision-making and response inhibition in relation to balance recovery [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.3.  [1] [2].  
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
All procedures received approval from the Institutional Review Board at Utah State University and were conducted in accordance with the Declaration of Helsinki.
2. Data Acquisition: Electromyography (EMG)
2.1. Prior to testing, have the participant provide written informed consent to procedures [1]. Acquire data and bandpass filter using a data acquisition interface and appropriate software [2].
2.1.1. Talent shows the data acquisition interface, and opens the software.
2.2. After fixing the surface EMG electrodes onto two intrinsic hand muscles on the right hand and ankle dorsiflexors on both legs [1], collect EMG data from the target muscles [2].
2.2.1. Shot of the EMG electrodes on the muscles.
2.2.2. SCREEN: The software collects data.
3. Balance Testing Equipment 
3.1. Use a custom-made, lean & release cable system to impose forward perturbations [1]. Have the participant stand in a forward lean position with their feet approximately hip width apart [2].
3.1.1. Shot of the cable system.
3.1.2. Talent instructs the participant stand in a position.
3.2. To maintain this forward lean, fasten a support cable to the back of a body harness. Fix the support cable to the wall by a magnet [1]. Verify that the participant can actually see the handle and leg block when wearing the goggles [2].
3.2.1. Talent attaches body harness to the cable and fix the cable to the wall.
3.2.2. Talent asks a participant wearing goggles to see the handle and leg block.
3.3. Begin each trial by instructing the participant to look directly at a fixed point on the floor, about 3 meters in front of them, while holding their head in a comfortable position [1]. Position the body to ensure that the handle is within graspable range. Have the participant lean forward while keeping both feet in contact with the floor [2].
3.3.1. Talent instructs the participant to look at a point on the floor.
3.3.2. Talent adjusts the body position of the participant.
3.4.  [1]. 
3.4.1. Talent fixes a handle onto the wall, and covers.
3.5. During trials where the handle is uncovered [1], a leg block is presented in front of the participant’s legs. The leg block impedes a step, but is not rigidly set in place. [2] 
3.5.1. Shot of the handle uncovered.
3.5.2. Shot of a block in front of the legs.
3.6. On certain trials, use a black tarp to cover the handle to prevent direct visual access and to prevent any supportive grasp [1]. Then, remove the leg block to allow a step reaction if necessary [2]. 
3.6.1. Talent covers the handle.
3.6.2. Talent removes the block.
3.7. To control vision, put on liquid crystal goggles for the participant, and limit the vision to the time frame just before postural perturbation [1]. When closed, the goggles prevent access to the visual scene so the participant is unaware of the forthcoming response condition [2]. 
3.7.1. Talent puts on goggles for the participant. (Videographer Comment: Insert shot earlier, around 3.1 before 3.2.) (Editor: I’m unsure if they want the entire step moved or exactly where it should go. I’ve left it here for now, but we should probably prompt the authors to ask)
3.7.2. Shot through the closed goggles if possible.
3.8. Change the specific configuration of the leg block and handle availability for each trial while the goggles are closed so that the participant need to quickly perceive the environment once the goggles open [1]. Move the handle cover and the leg block into position via computer-triggered, servo motors at the start of each trial [2].
3.8.1. Talent adjusts the configuration of the block. (Videographer comment: 3.8.2 was captured within 3.8.2) (Editor: I’m not sure what the videographer means here)
3.8.2. SCREEN: Talent operates in the software to control the handle cover and the block.
4. Experimental Design 
4.1. Prior to testing, briefly familiarize the participant with how to reach the handle and step forward from a leaning position [1]. Throughout testing and practice, instruct the participant to remain relaxed unless prompted to move by a sudden cable release [2]. 
4.1.1. Talent instructs the participant to reach the handle, and step forward.
4.1.2. Talent standing beside the participant, and the participant is relaxed.
4.2. Randomly change the response setting between trials. If released from the support cable, the participant must regain stability by either reaching for the wall-mounted safety handle or stepping forward if the step path is clear [1].
4.2.1. Shot of the participant when the support cable is released.
4.3. Always close the occlusion goggles at the beginning of each trial, at which time the response setting will be altered. Close the goggles for a randomized period, usually 3-4 seconds to allow the setting to change [1]. 
4.3.1. Talent closes the goggles.
4.4. When the goggles open [1], provide one of two possible response settings: first, the leg block is present and the support handle is present [2], or second, no leg block is present and no support handle is present [3]. 
4.4.1. Shot of the goggles open.
4.4.2. WIDE: Shot of the block and the handle present.
4.4.3. WIDE: Shot of no block or handle present.
4.5. On trials where a perturbation does occur, release the cable shortly after the goggles open [1]. Have each trial last 10 seconds, with a short pause between trials to allow participants a chance to reset as needed [2]. Give participants a brief rest period in between each test block and allow them to sit [3].
4.5.1. Talent releases the cable.
4.5.2. Shot of a trial, and a pause.
4.5.3. Talent lets the participant sit.


Section – Results
5. Results: Lean & Release System
5.1. In one version of our balance task, a stepping response is more frequent and thus more automatic. For example, 30% of trials use a leg block [1]. The averaged waveforms of individuals that were on opposite ends of the continuum for suppressing step-related leg activity are shown here [2].
5.1.1. [bookmark: _GoBack]Shot of a participant using a leg block. (Videographer Comment: This was obtained earlier)
5.1.2. LAB MEDIA: Figure 4A
5.2. The scatterplot depicts a small, but significant correlation [1] between the ability to suppress a blocked step [2] and response inhibition as measured by the stop-signal reaction time, which is a measure derived from a seated cognitive task [3].
5.2.1. LAB MEDIA: Figure 4B
5.2.2. LAB MEDIA: Figure 4B – Video editor: Emphasize the y axis.
5.2.3. LAB MEDIA: Figure 4B – Video editor: Emphasize the x axis.
5.3. In a separate study using transcranial magnetic stimulation, the results indicate that simply viewing a support handle resulted in facilitation of an intrinsic hand muscle. This figure depicts the size of the motor-evoked potential in different conditions [1]. 
5.3.1. LAB MEDIA: Figure 5
5.4. Another separate study found evidence of a widespread shutdown across the motor system when an automatic step is abruptly stopped. In this particular study the handle was not available [1]. 
5.4.1. LAB MEDIA: Figure 6
5.5. 


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. David Bolton: Properly positioning the participant is critical to ensure they can see the handle and leg block, and that these items are within grasping and kicking range [1]. 
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. - Video editor: B-roll suggestion: Shot 3.2.2
6.2. David Bolton: Another technique that we have used is Transcranial Magnetic Stimulation to probe activation of the motor system. This provides insight into preparatory brain mechanisms in a reactive balance context [1].  
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.3. David Bolton: Our approach emphasizes the need for higher brain processes to avoid a fall. Consequently, this could be used to expose balance deficits in clinical groups with cognitive decline [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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