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• Impulsive	Choice:	Preference	for	a	smaller‐sooner	(SS)	reward	over	a	
larger	later	(LL)	reward	when	the	LL	reward	is	the	more	optimal	
choice;1 associated	with	ADHD,2 schizophrenia,3 depression,4
substance	abuse,5 obesity,6 and	gambling7

• Delay	discounting:	Reduction	in	reward	value	as	reward	delay	
increases1

• Delay	aversion:	Avoidance	of	longer	delays	to	reward8

• Delay	aversion	is	related	to	temporal	processing	deficits	and	higher	
rates	of	delay	discounting9

• Goals:	Determine	the	durability	and	generalizability	of	a	time‐based	
intervention	on	impulsive	choice

• Hypotheses:	Experiment	1	‐ Intervention	effects	will	be	long	lasting;	
Experiment	2	‐ Intervention	effects	will	generalize	across	different	
choice	conditions		

Introduction

• 48	experimentally‐naïve	male	Sprague	Dawley	rats	(24	per	
experiment)

• 3	groups	(n=8)	per	experiment:	Different	time‐based	interventions	
(i.e.,	exposure	to	differential	reward	delays	on	SS	and	LL	levers)

• Variable‐interval	(VI)	:	SS	[1	p,	Mean	=	10	s];	LL	[2	p,	Mean =	30	s]

• Fixed‐interval	(FI):	SS	(1	p,	10	s);	LL	(2	p,	30	s)

• No‐Delay	(ND)	[Fixed‐ratio]:	SS	(1	p);	LL	(2	p)

• Impulsive	choice	tasks

• SS	Delay	Manipulation:	SS	=	1	p,	51020	s;	LL	=	2	p,	30	s

• LL	Delay	Manipulation:	SS	=	1	p,	10	s;	LL	=	2	p,	153045	s

• LL	Magnitude	Manipulation:	SS	=	1	p,	10	s;	LL	=	234	p,	30	s

Methods
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• Durability	(Experiment	1)
• Rats	exposed	to	time‐based	interventions	made	fewer	impulsive	choices,9 and	exhibited	steeper	
increases	in	LL	choices	when	the	SS	delay	increased

• FI	intervention	was	durable	over	a	9‐month	period,	suggesting	that	exposure	to	fixed	reward	
delays	may	promote	long‐lasting	self‐control

• Generalizability	(Experiment	2)
• Time‐based	interventions	reduced	impulsive	choice	in	the	SS	Delay	task,	but	did	not	generalize	to	
the	other	tasks.	This	may	have	been	a	wash	out	effect	from	repeated	testing.

• Future	research	will	aim	to	improve	generalizability	of	the	interventions.

Conclusions

Pre‐Hold:	Groups	exposed	to	time‐based	
interventions	(FI,	VI)	made	more	LL	choices
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Post‐Hold:	After	9‐month	hold,	intervention	
effect	was	only	maintained	in	FI	group

Good	test‐retest	reliability	in	FI	and	No	Delay	
groups	(ps	<	.005); not	in	VI	group	(p =	.741)

SS	Delay:	Groups	exposed	to	time‐based	
interventions	(FI,	VI)	made	more	LL	choices

LL	Delay:	No	general	time‐based	intervention	
effect	on	LL	choice	behavior

LL	Magnitude:	No	general‐time	based	
intervention	effect	on	LL	choice	behavior
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