v INTRODUCTION ‘|

Impulsive choice refers to choosing a smaller, sooner
reward (SS) over a larger, later reward (LL) when the LL
reward is the more advantageous option.*

Impulsive choice involves trade-offs between reward delay
and reward magnitude.?

Higher rates of impulsivity are associated with ADHD,
substance abuse, and gambling in humans.3+#

It Is iImportant to develop neurocognitive interventions to
address disorders that involve heightened impulsive choice.
Previous research:

« Rats exposed to a fixed-interval (FI) time-based
Intervention which involved extensive exposure to the
SS and LL delays resulted in decreased impulsive choice
lasting for a 9-month period.®

Purpose: Assess the generalizability of the FI time-based
Intervention across LL delay and magnitude choice tasks.
Hypotheses:

« [f the Intervention Is selective in affecting delay
processes only, then the intervention should generalize to
an LL delay task, but not an LL magnitude task.

« If the Intervention produces an overall improvement in
choice behavior, then the results should generalize to
both LL delay and LL magnitude tasks.
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METHODS r

« Animals: 36 experimentally-naive male Sprague-Dawley

 Rats were randomly assigned into two groups (n=18), Fixed
Interval intervention or the No Delay control group

* Fixed Interval (FI)
SS == 10s =P (Y

€ !

* No Delay (ND) =i
SS = 0s P @

LL m (S *da

 To assess generalizability of the intervention, all rats
completed two impulsive choice tasks.

* Choice tasks were delivered in a counterbalanced order,
with half of the rats receiving each order:

* Order DM (delay first, magnitude second)
* Order MD (magnitude first, delay second)
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Figure 1. Testing on the LL delay task preceding LL
magnitude task. Both groups showed decrease In LL choices as
the LL delay increased, demonstrating sensitivity to change In
delay. The FI group had a shallower slope due to more LL choices
at the longer LL delays in comparison to the ND group, thus
showing an intervention effect in increasing LL choices.

Figure 2. Testing on the LL delay task following LL magnitude
task. Both groups decreased in LL choices similar to order DM.
The FI MD rats had a steeper slope than the ND rats due to
making fewer LL choices at the longest LL delay. This
demonstrates failure of the intervention to transfer when the delay
task was received following the magnitude task.
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Figure 3. Testing on the LL magnitude task preceding LL
delay task. All rats increased in LL choices and the FI group made
more LL choices. The FI group had a shallower slope than the ND
rats, due to greater LL choices at the smallest LL magnitudes. This
suggest that when the LL magnitude was experienced first, the FlI
rats showed a stronger elevation of LL choices at the smaller
magnitudes.

LL Magnitude (p)

Figure 4. Testing on the LL magnitude task following the LL
delay task. Both groups increased their LL choices with increases
In LL magnitude. The FI rats made more LL choices, suggesting
that the intervention may help eliminate a bias for choosing the SS
In this task. There were no effects of the intervention on the slope
of the choice function.

CONCLUSIONS pr

When both tasks were tested initially, a successful intervention effect was
observed.

The generalized effects of the intervention suggest an overall effect on
Impulsive choice rather than a specific effect on delay processes as
transfer was observed to both tasks.

However, testing on the LL magnitude task impaired transfer to the LL
delay task (Figure 2), whereas testing on the LL delay task enhanced
transfer to the LL magnitude task (Figure 4). This suggests a degree of
specificity of the intervention effects on timing processes, consistent with
previous research?.

Future work should focus on addressing potential order effects as this
may provide further clues into the nature of the intervention effects on
timing, reward processing, and impulsive choice.

REFERENCES r

1. Odum, A. L. (2011). Delay discounting: I'm a k, you're a k. Journal of the Experimental Analysis of
Behavior, 96, 427-439.

2. Smith, A. P., Marshall, A. T., & Kirkpatrick, K. (2015). Mechanisms of impulsive choice: Il. Time-based
interventions to improve self-control. Behavioural Processes, 112, 29-42. doi:10.1016/j.beproc.2014.10.010

3. Bickel, W. K., Odum, A. L., & Madden, G. J. (1999). Impulsivity and cigarette smoking: delay discounting in
current, never, and ex-smokers. Psychopharmacology, 146, 447-454.

4. Fuemmeler, B. F.,, Kollins, S. H., & McClernon, F. J. (2007). Attention deficit hyperactivity disorder
symptoms predict nicotine dependence and progression to regular smoking from adolescence to young
adulthood. Journal of Pediatric Psychology, 32, 1203-1213.

5. Marshall, A. T., Peterson, J. R., Turpen, C., & Kirkpatrick, K. (2016, November). The durability and
generalizability of neurocognitive intervention effects on impulsive choice in rats. Poster presentation at
Society for Neuroscience, San Diego, CA.

v ACKNOWLEDGMENTS

We would like to thank all of the members of the RTD lab, especially Cassi Friday, Dhruthi Singamsetty, Brynn
Critcher, lan Davis, and Pallie Koehn for all the help on this project.

This research was supported by the RO1 grant MH 085739 awarded to Kimberly Kirkpatrick and Kansas State

University.
m National Institute
of Mental Health

*cturpen@ksu.edu




