[image: image1.png]o
1 Alewife Center, Suite 200
Cambridge, MA 02140
JOURNAL OF tel. 617.401.7770, ext. 701
VISUALIZED EXPERIMENTS =~ WWW.JOVE.com






Dear Author(s),

This document is divided into a number of sections in which you can add your comments to the video, voiceover, and online text/PDF.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 

Have fun!

Protocol Name: Using the Race Model Inequality to Quantify Behavioral Multisensory Integration Effects
Date: 4/29/19
Authors and Affiliations

Please fill in any missing author information not included in the video.

	Order
	Author
	Affiliation
	Email

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Video Comments

Please fill in any comments you wish to make using the table below using the example as a guide.  If you need more space to write, please do so below the table.  DO NOT ADD CORRECTIONS TO THE NARRATION HERE.  PLEASE DO THIS IN THE AUDIO COMMENTS SECTION.

	
	Time code
	Comment
	Requested Change

	1.
	0:06
	Onscreen text says Jeannette R. Mahoney
	Text should say Jeannette R. Mahoney, PhD

	2.
	0:31
	Onscreen text says Executive Functioning
	Text should say Executive Functions

	3.
	1:06
	blank
	Can bilateral arrows be added on screen to point to the small black vibrating boxes (the small rectangular boxes on the side of the blue lights)

	4.
	2:29
	Inaccurate voice/video syncing:

When voiceover ends here about excluding participant with less than 70% accuracy on any one stimulus condition…
	Visual display should end with what is highlighted in yellow at 2:48

	5.
	2:43
	Inaccurate voice/video syncing:

When voiceover ends here about setting omitted trials to infinity rather than excluding trial from analysis


	Visual display should end with what is highlighted in green at 2:55

	6.
	3:03 – 3:14
	Inaccurate voice/video syncing:

When voiceover ends here about setting extremely long trials to infinity rather than excluding trial from analysis
	Visual display should end with what is highlighted in red at 3:04 – making sure not to fade to next screen until all three red boxes turn to highlighted green (fade cuts off last green highlighted box at 3:04)

	7.
	3:03 – 3:14
	Wrong video display
	This footage can be cut out entirely

	8.
	3:29
	Inaccurate voice/video syncing:

When voiceover ends about calculating range across all test conditions at 3:29
	Visual display should end with what is highlighted at 3:26

	9.
	3:30 – 3_46
	Inaccurate voice/video syncing:

When voiceover starts with “Bin RT data…”
	Visual display should at quartiles highlighted at 3:27
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Audio Comments

This section is used to specify the changes that need to be made to the narration.   Please follow the example below as a guide to list your changes. If there is a pronunciation change, please provide a phonetic pronunciation key.  

	
	Time code
	Comment
	Step(s) in Shotlist 
	Rewritten Text or Corrected Pronunciation (highlight in bold)

	1.
	1:00 – 1:12
	Incorrect Voice over (“…not ALL with blue LEDs)
	2.2
	Please read entire step 2.1.1 from video article – “Use a stimulus generator… the left and right control boxes…”

	2.
	2:46
	Revised Voice over “next, sort RT data in ascending order…”
	3.2
	Revise to:

“RT data are sorted in ascending order…”

	3.
	6:26
	Revised Voice over “…from 0.00 – 0.15”
	3.11
	Revise to:

“…from 0.00 – 0.10”
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Online Text/PDF Protocol

Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     

	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	1.
	Introduction        

(1st paragraph, line 4)
	Given that multisensory experiments typically contains

	Given that multisensory experiments typically contain 

	2.
	Introduction        (4th  paragraph, line 3)
	Rejection of the race model indicates that multisensory interactions from redundant sensory sources combined 


	Rejection of the race model indicates that multisensory interactions from redundant sensory sources combine 



	3.
	Experimental Design – Step 4
	Allow participants up to 2000 ms to respond to any given stimulus condition. If no response is detected within the 2000 ms response period, ensure that the stimulus presentation software advance
	Allow participants up to 2000 ms to respond to any given stimulus condition. If no response is detected within the 2000 ms response period, ensure that the stimulus presentation software advances


	4.
	Experimental Design – Step 5
	Separate the three experimental blocks by programming 20-s breaks in the stimulus presentation software to reduce the potential fatigue and increase concentration span.
	Separate the three experimental blocks by programming 20-s breaks in the stimulus presentation software to reduce potential fatigue and increase concentration. 



	5.
	Apparatus & Task Step 1.1
	Strategically place index fingers over the vibratory motors mounted to the back of the control box, and thumbs on the front of the control box, under the LED to not block the LED.
	Strategically place index fingers over the vibratory motors mounted to the back of the control box, and thumbs on the front of the control box, under the LED to not block the light.



	6.
	Apparatus & Task Step 2.1
	Ask participants to use a foot-pedal located under the right foot as the response pad and to use the fingers as needed to accept somatosensory stimulation (see Figure 1).
	Ask participants to use a foot-pedal located under the right foot as the response pad since fingers will be accepting somatosensory stimulation (see Figure 1).



	7.
	Apparatus & Task Step 3
	Calculate the performance accuracy by stimulus condition
	Calculate performance accuracy by stimulus condition



	8.
	Race Model Inequality… Step 3.1
	Identify the fastest RT (to whichever condition- orange ellipse) and the slowest RT (to whichever condition-red ellipse). Subtract the slowest RT from the fastest (e.g., 740 ms – 237 ms) in order to calculate the individual’s RT range (503ms; blue ellipse) across ALL test conditions.

	Identify the fastest RT (to whichever condition- orange ellipse) and the slowest RT (to whichever condition-red ellipse). Subtract the slowest RT from the fastest (e.g., 740 ms – 237 ms) in order to calculate the individual’s RT range (503ms; blue ellipse) across ALL test conditions. Table 1 demonstrates how to calculate an individual’s RT Range and depicts the various color ellipses.

	9.
	Race Model Inequality… Step 3.2
	Bin RT data from the 0% (fastest RT = 237 in this example) to the 100% (or slowest RT = 740 in this example) in 5% increments by taking the fastest RT and gradually adding 5% of the RT range identified in 4.3.1 until 100% of the RT data is accounted for (see Table 2). This will result in 21-time bins. NOTE: Table 1 demonstrates how to calculate an individual’s RT Range. In Table 2 - 1%ile is only included in worksheet just for illustrative purposes


	Bin RT data from the 0% (fastest RT = 237 in this example) to the 100% (or slowest RT = 740 in this example) in 5% increments by taking the fastest RT and gradually adding 5% of the RT range identified in 4.3.1 until 100% of the RT data is accounted for (see Table 2). This will result in 21-time bins. NOTE: In Table 2 - 1%ile is only included in worksheet just for illustrative purposes



	10.
	Race Model Inequality… Step 4.1
	Using spreadsheet software, use a “FREQUENCY” function where array1 equals the actual RTs for one of the experimental condition

	Using spreadsheet software, use a “FREQUENCY” function where array1 equals the actual RTs for one of the experimental conditions


	11.
	Race Model Inequality… Step 5.1
	Ensure that the CDF of the multisensory condition represents the actual CDF (see Figure 4 column AF and plotted purple trace). To calculate the predicted CDF (column AG), sum the two unisensory CDFs (with an upper limit set to 1). Use = across each one of the


	Ensure that the CDF of the multisensory condition represents the actual CDF (see Figure 4 column AF and plotted purple trace). To calculate the predicted CDF (column AG), sum the two unisensory CDFs (with an upper limit set to 1) across each of the 

	12.
	Quantification of Multisensory Effect

Step 1
	Group-average the individual RMI data (differences between predicted CDF and the actual CDF for each of the 21-time bins; step 4.6.1- column AH) across all participants. Use a spreadsheet software for doing this by assigning individuals 


	Group-average the individual RMI data (differences between predicted CDF and the actual CDF for each of the 21-time bins; step 4.6.1- column AH) across all participants. Use spreadsheet software to assign individuals 



	13.
	Quantification of Multisensory Effect

Step 4.3
	Run the test by calling up the script. The results will provide a tmax value, 95% criterion, and p-value which will be instrumental in determining whether a significant violation of the Race Model exists.


	Run the test by calling up the script. The results will provide a tmax value, 95% criterion, and p-value which will be instrumental in determining whether a significant violation of the Race Model exists across the entire study sample.



	14.
	Quantification of Multisensory Effect

Step 5.2
(stylistic)
	NOTE: AUC is a continuous measure and one AUC value is present for each individual for the violated portion of the RMI (Figure 8d


	NOTE: AUC is a continuous measure and one AUC value is present for each individual for the violated portion of the RMI (Figure 8d 

	15.
	Multisensory Effect

Step 6.1
	Operationalize a classification system based on the number of violated percentile bins (values greater than zero for 0, 1, 2, or 3 bins) during the 0-10th percentile. One potential classification definition is depicted below in Figure 9, which was adapted from recently published data presented by Mahoney and Verghese 29.


	1. Operationalize a classification system based on the number of violated percentile bins (values greater than zero for 0, 1, 2, or 3 bins) during the 0-10th percentile. 

2. Figure 9 depicts one potential classification definition which is adapted from recently published data presented by Mahoney and Verghese 29.


	16.
	Representative Results
2nd paragraph
	Figure 9 demonstrates a group-averaged violation (dashed trace) occurring over the 0-10% percentile range for a sample of 333 older adults (see also29). Here, the total number of positive values (0, 1, 2, or 3) for those 3 quantiles (0.00 - 0.10) determines which multisensory classification group a person is assigned (deficient, poor, good, or superior) respectively. Here, the total number of positive values (0, 1, 2, or 3) for those 3 quantiles (0.00 - 0.10).


	Figure 9 demonstrates a group-averaged violation (dashed trace) occurring over the 0-10% percentile range for a sample of 333 older adults (see also29). Here, the total number of positive values (0, 1, 2, or 3) for those 3 quantiles (0.00 - 0.10) determines which multisensory classification group a person is assigned (deficient, poor, good, or superior) respectively. 

	17.
	Representative Results

3rd paragraph
	As depicted in Figure 9, group-averaged results demonstrate a significant race model violation over the fastest tenth of all response times26 . While this group-averaged difference waveform suggests that on average older adults demonstrate significant race model violation (i.e., multisensory integration effects), we argue that this is not a one size fits all model. Rather, the individual’s AUC under the violated time period (0-10%ile) provides a better proxy of assessing


	As depicted in Figure 9, group-averaged results demonstrate a significant race model violation over the fastest tenth of all response times26 . While this group-averaged difference waveform suggests that on average older adults demonstrate significant race model violation (i.e., multisensory integration effects), we argue that this is not a one size fits all model. Rather, the individual’s AUC under the violated time period (0-10%ile) provides a better proxy for assessing



	18. 
	Figure 8 Caption
(stylistic)
	Calculating an individual’s Area-Under-the-Curve (AUC). a) Sum the CDF difference value at quantile 1 (0.00) with the CDF difference value of quantile 2 (0.05) and then divide by two to create a measure of AUC from 0.00 - 0.05. b-c) Repeat step a) for each consecutive pair of quantiles (e.g., 0.05 - 0.10 and 0.10 - 0.15) to attain the AUC for each quantile range. d) Sum the AUC for each time bin range to obtain the total AUC for the entire time bin window identified in 5.3. Note this example includes a wider quantile range (0.00 - 0.15) for illustrative purposes only
	Calculating an individual’s Area-Under-the-Curve (AUC). a) Sum the CDF difference value at quantile 1 (0.00) with the CDF difference value of quantile 2 (0.05) and then divide by two to create a measure of AUC from 0.00 - 0.05. b-c) Repeat step a) for each consecutive pair of quantiles (e.g., 0.05 - 0.10 and 0.10 - 0.15) to attain the AUC for each quantile range. d) Sum the AUC for each time bin range to obtain the total AUC for the entire time bin window identified in 5.3. Note this example includes a wider quantile range (0.00 - 0.15) for illustrative purposes only. 

	19.
	Discussion

Paragraph 2

(stylistic)
	As stated above and outlined by Gondan and colleagues, it is very important to preserve the individual’s RT dataset 25,28. That is, avoid data-trimming procedures that omit very slow RTs given its inherent bias on the RT distribution; 25 instead, set omitted and slow RTs to infinity. This step is critical and failure to abide by these simple rules will lead to the development of inaccurate multisensory integration results. Additionally, race model significance testing should only be tested over group-averaged violated portions of the RMI identified in the study cohort (i.e., not a priori specified windows).


	As stated above and outlined by Gondan and colleagues, it is very important to preserve the individual’s RT dataset 25,28. That is, avoid data trimming procedures that omit very slow RTs given its inherent bias on the RT distribution; 25 instead, set omitted and slow RTs to infinity. This step is critical and failure to abide by these simple rules will lead to the development of inaccurate multisensory integration results. Additionally, race model significance testing should only be tested over group-averaged violated portions of the RMI identified in the study cohort (i.e., not a priori specified windows).



	20.
	Discussion

Paragraph 3
	In terms of limitations, the current experimental design was based on data from a simple reaction time task to bilateral stimuli that were presented to the same location and at precisely the same time. We recognize that several adaptations to the current experimental design can be made depending upon various hypotheses that researchers are interested in examining. We utilize this study as a launching pad towards documenting robust MSI effects in aging but recognize that implementation of various experimental adaptations (e.g., different bi- and even tri-sensory combinations, varied stimulus presentation onsets times


	In terms of limitations, the current experimental design was based on data from a simple reaction time task to bilateral stimuli that were presented to the same location and at precisely the same time. We recognize that several adaptations to the current experimental design can be made depending upon various hypotheses that researchers are interested in examining. We utilize this study as a launching pad towards documenting robust MSI effects in aging but recognize that implementation of various experimental adaptations (e.g., different bi- and even tri-sensory combinations, varied stimulus presentation onset times



	21.
	Discussion

Paragraph 4
	We have implemented the above approach to demonstrate significant associations between the magnitude of visual-somatosensory integration with balance28 and incident falls28, where older adults with greater multisensory integration abilities manifest better balance performance and less the incident falls.


	We have implemented the above approach to demonstrate significant associations between the magnitude of visual-somatosensory integration with balance28 and incident falls28, where older adults with greater multisensory integration abilities manifest better balance performance and less incident falls.



	22.
	Most Figures in general

	Seem blurry
	Perhaps we can increase the resolution? Please let me know if we need to provide some other file format?


	23.
	Reference #28
	Mahoney, J., Cotton, K., Verghese, J. Multisensory Integration Predicts Balance and Falls in Older Adults. Journal of Gerontology: Medical Sciences. Accepted, (2018).


	Mahoney, J.R., Cotton, K., Verghese, J. Multisensory Integration Predicts Balance and Falls in Older Adults. Journal of Gerontology: Medical Sciences [ Epub ahead of print ], (2018). 
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