Submission ID #: 53584

Editor Name: Nadeeka Dias
Videographer name: Karl Knudsen

Film Date: 10/5/2015

Authors and Affiliations: Charles CJ Frye, Ann Galizio, Jonathan E Friedel, W. Brady DeHart, Amy L. Odum
Dept. of Psychology, Utah State University, Logan, USA

Title:  Measuring Delay Discounting in Humans Using an Adjusting Amount Task

Corresponding Author: 

Odum, Amy L. 

Amy.Odum@usu.edu

Co-authors:

Frye, Charles CJ 

ccjfrye@gmail.com    

Galizio, Ann

Annie.Galizio@gmail.com 

Friedel, Jonathan E

jefriedel@gmail.com 

DeHart, W. Brady

bradydehart@gmail.com   

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? YES
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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. Steps 3.1, 3.3, and 3.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 3.3 and 3.4: To ensure success, we test the program thoroughly once the computer program has been written.
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 procedure is to provide a quantitative assessment of the effect of delay on the present value of a given commodity. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Charles Frye: This method, originally developed by Du, Green, and Myerson, allows for quantification of delay discounting. Delay discounting describes the degree to which delay impacts the present value of an outcome and is related to a variety of risky behaviors such as substance abuse, gambling, and obesity.

1.2. Annie Galizio: The main advantage of this technique is that it provides a robust and reliable measure of discounting in a relatively brief amount of time.   

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

1.3. Amy Odum: While this method has often been used to describe pre-existing differences across populations, we hope more work can build on its use as a diagnostic tool or target for intervention.odel organisms, studies of disease, organ systems), such as ____________.

1.4. Brady DeHart:  Generally, experimenters new to this method may be challenged because the procedure requires an algorithm for determining an indifference point, which must be embedded within a computer program. 

1.5. Jonathan Friedel: Visual demonstration of this method can be helpful as small errors in the algorithm can produce drastically different results.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Utah State University. 
Protocol (read by voice talent at JoVE):

2. Delay Discounting Task Setup & Practice Session

2.1. Begin by choosing the range of delays for which discounting will be assessed [2.1.1-MED-overshoulder-TXT]. 

2.1.1.  Talent sitting at computer, creating the task. TEXT: e.g., 1 week, 2 weeks, 1 month, 2 months, 6 months, 1 year, 5 years, 25 years

2.2. Then, choose the maximum amount of money that will be used in the task. Following that, choose the number of trials that must be completed to determine an indifference point at each delay [2.2.1-SCREEN-TXT].

2.2.1. *To be submitted by author. TEXT: Maximum - e.g., $100 or $1000

2.3. Next, have the participant sit in an isolated room in front of a computer [2.3.1-WIDE]. Ask them to turn off their cell phone or any other electronic devices [2.3.2-CU].

2.3.1. *Film as written.

2.3.2. *Film as written.

2.4. Provide the participant with an informed consent form to review and sign if they agree to participate in the task [2.4.1-MED]. 

2.4.1. *Film as written.

2.5. Then, start the program by clicking the icon associated with the task on the computer [2.5.1-MED-over shoulder]. Observe the dialogue box and enter a unique participant ID tag that will be attached to the participants’ data [2.5.2-SCREEN].

2.5.1. Talent starts the program on the computer.

2.5.2. *To be submitted by author

2.6. Give the participant instructions about what they will experience in the task [2.6.1-MED].

2.6.1. Talent talks to the participant and explains Participant reads the instructions shown off of on the screen.
2.6.2. Screen capture of instructions (maybe include; added by authors)

2.7. Next, provide practice trials that will not be included in data analysis to familiarize them with the task design [2.7.1-MED-over shoulder]. 

2.7.1. Show instructions for the practice trials on the screen. (Use shot listed as 2.8 from videographer)
2.8. Begin the practice trials by showing a question on the computer and asking the participant to choose between $10 available immediately and $100 available in 1 day. Observe the choice made on the screen [2.8.1-SCREEN].

2.8.1. *To be submitted by author

2.9. Ask the same question on the next screen, but for subsequent choices increase the immediate alternative by an increment of $10 on each trial, regardless of the choices made by the participant, until the immediate and delayed alternatives are equal to $100 [2.9.1-SCREEN].

2.9.1. *To be submitted by author

2.10. Finally, have the participant complete 10 practice trials to allow them to acclimate to the task [2.10.1-MED-over shoulder].
2.10.1. Participant completes the practice trials on the computer (Use shot listed as 2.1.2 from videographer).  

3. Assess Indifference points
(AUTHORS: Please upload the following schematics you provided in the “53584_SW.doc” text document and keep the labels identical to what they are in this document: Schematic 4.2.pdf, Schematic 4.3.pdf, Schematic 4.3.1.pdf, Schematic 4.3.2.pdf, Schematic 4.5.pdf; Schematic 4.5.1.pdf, Schematic 4.5.2.pdf.)
3.1. To assess the indifference point, first display the starting amounts for the delayed and immediate alternatives to participants [3.1.1-LM-TXT]. For the first trial, display the maximum amount as the delayed alternative and simultaneously display the immediate amount as half of the maximum amount [3.1.2-SCREEN-TXT] 

3.1.1. Schematic 4.2.pdf— [Video editor: Label above the left box “Immediate” and above the right bow “Delayed”.] TEXT (on top of screen): Indifference Point: A point at which the present value of the delayed alternative is equal to the immediate alternative.

3.1.2. *To be submitted by author. TEXT: Maximum = $100

3.2. Set the mouse cursor to the center of the screen at the beginning of each trial, and then observe the participant’s choice [3.2.1-SCREEN].

3.2.1. *To be submitted by author.

3.3. Adjust the amount of the immediate alternative by one-fourth of the maximum for the second trial based on the participant’s choice [3.3.1-LM-TXT].  For example, if the participant chose the immediate option, decrease the amount of the immediate choice by $25 for the second trial [3.3.2-LM-TXT]. If the participant chose the delayed option, increase the amount of the immediate choice by $25 for the second trial [3.3.3-LM-TXT].

3.3.1. Schematic 4.3.pdf. TEXT (on top of screen): Adjust by 0.25 of the maximum (e.g., 0.25 of $100 = $25)

3.3.2. Schematic 4.3.1.pdf.— [Video editor: Highlight the box in trial 2 row that says “$X now (e.g., $25).”] TEXT (on top of screen): If chose 1st Trial Immediate ( Adjust 2nd Trial Immediate to $25

3.3.3. Schematic 4.3.2.pdf.— [Video editor: Highlight the box in the trial 2 row that says “$X now (e.g., $75).”]   TEXT (on top of screen): If chose 1st Trial Delayed ( Adjust 2nd Trial Immediate to $75

3.4. Then, display the new amount of the immediate choice and the constant delayed choice to the participant and allow them to complete the second trial. Observe their choice [3.4.1-SCREEN]. Then, adjust the amount of the immediate alternative by half of the previous adjustment [3.4.2-LM-TXT].

3.4.1. *To be submitted by author

3.4.2.  Schematic 4.5.pdf; TEXT (on top of screen): Adjust by 0.5 of the previous adjustment (e.g., 0.5 of $25 = $12.50)

3.5. For example, if the participant chose the immediate option, decrease the amount of the immediate choice for the third trial by $12.50 [3.5.1-LM-TXT]. If the participant chose the delayed option, increase the amount of the immediate choice for the third trial by $12.50 [3.5.2-LM-TXT].
3.5.1. Schematic 4.5.1.pdf – [Video editor: Highlight the box in the trial 3 row that says “$X now (e.g., $12.50).”]  TEXT (on top of screen): If chose 2nd Trial Immediate ( Adjust 3rd Trial Immediate to $12.50

3.5.2. Schematic 4.5.2.pdf – [Video editor: Highlight the box in the trial 3 row that says “$X now (e.g., $37.50).”]   TEXT (on top of screen): If chose 2nd Trial Delayed ( Adjust 3rd Trial Immediate to $37.50 

3.6. Repeat the adjustments to the immediate amount until the participant has made the required number of choices, which is at the discretion of the experimenter [3.6.1-MED-over shoulder]. 

3.6.1. Participant makes choices on the computer between immediate and delayed.

3.7. Make the final adjustment to the immediate amount based on the participant’s choice and use this new amount as the indifference point for that particular delay [3.7.1-MED-over shoulder SCREEN].  
3.7.1. Talent writes down the final immediate amount based on the participant’s choice, and labels it ‘Indifference point’. This is done automatically by the computer program; the experimenter would not write down the indifference point, because it will be recorded in the data file.  We have included a PDF (titled 3.7.1 in our file attachments) that depicts a “display” of the indifference point.  This would not actually happen in a real session, however, because the indifference point is just labeled in the data file for data analysis purposes; it is never observed by the participant, nor is it manually recorded by the experimenter.
3.8. Fully repeat the entire adjustment process for each of the chosen delays, by resetting the amount of the immediate outcome and the amount of the adjustment for the first trial at each delay [3.8.1-MED-over shoulder-TXT].

3.8.1. Talent makes the adjustments on the computer. TEXT: e.g., 1 week, 2 weeks, 1 month, 2 months, 6 months, 1 year, 5 years, 25 years.  This is all done automatically through the algorithm embedded within the computer program.  The experimenter/participant would not play an active role in this process.  We have included a PDF titled 3.8.1 in our file attachments that depicts this process.
3.9. To assess delay discounting of qualitatively different outcomes, ask the participant to provide an example of the chosen outcome [3.9.1-MED]. For example, if the chosen outcome is food, then ask the participant to supply their favorite food [3.9.2-MED-over shoulder SCREEN]. 
3.9.1. Talent talks to the participant, and the participant provides an example.  

3.9.2. Show the question on the computer screen and have the talent point to it as he talks to the participant. The experimenter would not actually interact with the participant during this step.  We have supplied a screen capture of what the computer would ask of the participant.  Per the videographer’s request we also shot a video of this step, but in reality, we would never actually interact with the participant during their session.
3.10. Observe the participant’s response and ask the participant how much a unit of the outcome costs [3.10.1-SCREEN].
3.10.1. *To be submitted by author. 

3.11. Next, display the amount of the immediate and delayed starting amounts based on the price reported by the participant. Set the delayed amount of the outcome to be equal to the maximum amount divided by the per unit price that was provided by the participant and set the immediate alternative to 0.5 of that amount [3.11.1-SCREEN].
3.11.1. *To be submitted by author.
3.12. Finally, repeat the adjustment process to determine the indifference point for each outcome [3.12.1-LM].
3.12.1. Schematic 4.3.pdf - [Video editor: Highlight the green boxes that are already shown. Then, draw a green box around the four “X = X + 0.125Y” in the trial 3 row]


4. Results: Delay Discounting varies depending on participant response
4.1. This protocol outlines how to conduct a delay discounting experiment using the adjusting amount task in human participants across various outcomes [4.1.1-LM]. 

4.1.1. Figure 1: Label “Delay Discounting Trial Structure”

4.2. Here, discounting functions are shown for smokers and non-smokers across the commodities of money, alcohol, food, and entertainment [4.2.1-LM].  The median indifference points indicate that food is discounted more steeply than money [4.2.2-LM]. 

4.2.1. Figure 2: Show one graph at a time as mentioned in the VO.

4.2.2. Figure 2: Highlight the smoker’s trace in the Food graph, and then highlight the smoker’s trace in the Money graph. 



5. Conclusion (said by authors on camera)

5.1. Annie Galizio: Once correctly programmed, this technique only takes approximately 10 minutes to assess the degree of delay discounting for a single commodity. 

5.2. Brady DeHart: While attempting this procedure, it’s important to remember to stress to participants that there are no correct answers and that each participant should choose their most preferred alternative.

5.3. Jonathan Friedel: This technique has been used by different laboratory groups to assess and link delay discounting to a variety of risky behaviors.  After watching this video, you should have a good understanding of how to set up and program a delay-discounting task.

5.4. Charles Frye: In the supplemental materials, we provide code to program the task as well as non-linear regression models that can be fit to the data and allow for quantification of the degree of delay discounting.



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


