
 Procedia - Social and Behavioral Sciences   126  ( 2014 )  220 – 221 

1877-0428 © 2014 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of the Organizing Committee of the International Conference on Timing and Time 
Perception.
doi: 10.1016/j.sbspro.2014.02.383 

ScienceDirect

ICTTP 2014 

Duration discrimination predicts delay of gratification in children 
with and without ADHD 

Tilman Reinelt1,2,*, Andrea Wirth2,3, Wolfgang Rauch2,4, Caterina Gawrilow1,2,5 

1German Institute for International Educational Research, Schloßstraße 29, Frankfurt am Main, 60486 Germany 
2Center for Individual Development and Adaptive Education, Solmsstraße 73, Frankfurt am Main, 60486 Germany                             

3Goethe-University Frankfurt am Main, Grüneburgplatz 1, Frankfurt am Main, 60323 Germany                                             
4Heidelberg University, Hauptstraße 47-51, Heidelberg, 69117 Germany                                                               

5Eberhard Karls University Tübingen, Schleichstraße 4, Tübingen, 72076 Germany 

Abstract 

The ability to delay gratification, to wait for a larger but delayed reward in the presence of a smaller but constantly available 
reward, has been shown to be predictive for various aspects of everyday life. For instance, preschool children who were better 
able to delay gratification achieved better school grades, a higher education, a better ability to cope with stress, as well as a 
reduced risk for being overweight or consume drugs up to 30 years later (Mischel et al., 2011). However, despite the importance 
of delay of gratification cognitive factors underlying individual differences are only poorly understood. Wittmann and Paulus 
(2008) suggested that individuals who overestimate the duration of time intervals experience waiting times as more costly and 
are, therefore, less likely to delay gratification. Furthermore, a recent study revealed an association between less accurate internal 
clock speed and a behavioral choice delay task (Corvi, Juergensen, Weaver, & Demaree, 2012). Further evidence for an 
association between temporal processing and delay of gratification can be derived from studies using clinical samples. For 
instance, children with attention-deficit/hyperactivity disorder (ADHD) consistently prefer smaller, immediate rewards over 
larger, delayed rewards and show impaired temporal processing (Sonuga-Barke, Bitsakou, & Thompson, 2010). However, no 
study has directly tested an association between a measure of temporal processing and a classical delay of gratification task in 
children with and without ADHD so far.  
 
As part of a larger study, 64 children (29 with ADHD) aged between 8 to 12 years performed a version of an auditory duration 
discrimination task and a delay of gratification task. In the duration discrimination task, the children were presented with two 
unfilled intervals indicated by two brief tones each. The baseline interval lasted for 400 ms, while the comparison interval was 
always longer and adjusted up or down in 10 ms steps securing an accuracy of 80%. In the delay of gratification task, the children 
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were instructed that they could either opt for one chocolate bar immediately or that they could wait to receive two chocolate bars. 
Unbeknownst to the children, the waiting time lasted 25 minutes but children were told that they could decide for the immediate 
chocolate bar at any time by ringing a bell. 
 
Children with ADHD did not differ in their performance from children without ADHD in the duration discrimination task or the 
delay of gratification task. However, in the whole sample of children with and without ADHD, children who waited for the 
additional chocolate bar showed a better duration discrimination than children who failed to wait for the additional chocolate bar 
[t(62) = -2.52, p = .01].  
 
We demonstrated an association between temporal processing ability and the ability to delay gratification. These results need to 
be replicated in further studies with larger sample sizes. Moreover, different tasks measuring temporal processing and delay of 
gratification should be used to further clarify the relationship of temporal processing, delay of gratification, and ADHD.  
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of the International Conference on Timing and Time 
Perception. 
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