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Abstract

In humans, self-control is correlated with general intelligence; a new study finds that this
correlation extends to chimpanzees as well. The new results highlight the cognitive bases of self-
control and suggest a common evolutionary history for human and primate self-control.

Self-control is among the most difficult of cognitive processes to understand, and also to
study [1]. Most of us have a strong intuition about what self-control is, but it is nonetheless
difficult to define rigorously enough to study in the laboratory. The field is characterized not
only by the standard empirical debates, but also by elementary definitional debates about
what is and is not self-control, and whether it is a single thing or multiple distinct things
[2,3]. These issues, difficult enough to approach in human studies, loom even larger in
animal studies, where we cannot directly talk to our subjects [4,5]. A new study by Beran
and Hopkins, reported in this issue of Current Biology [6], makes a great stride by linking
self-control to general intelligence in chimpanzees.

Despite the difficulty in defining and measuring self-control, the problem is not merely
philosophical. Indeed, understanding self-control is vitally important. Diminished self-
control is a defining feature of many diseases, including addiction and depression, and
treatments designed to improve self-control ameliorate these problems [7]. Self-control is
also a central player in a wider variety of social problems, including obesity and educational
disparities. As in psychiatric diseases, treatments designed to improve self-control have
shown some preliminary successes (for example [8]).

These possible links between self-control and other aspects of cognition suggest that a fertile
path for studying self-control is to focus on the broader links between measures of self-
control and more general measures of cognitive functioning. General intelligence is linked to
many important features of the mind, and as such provides a valuable entry point into much
of cognition. In humans, general intelligence has been linked with the ability to delay
immediate gratification in favor of larger future gain, a trait that is closely related to self-
control [9]. Likewise, children’s performance in the classic marshmallow task, which
involves persisting in a decision to refrain from eating a single marshmallow, has been
linked with scores on general intelligence tests [10]. These links suggest that a common set
of mental functions may underlie a wide variety of cognitive abilities.

"Correspondence: benhayden@gmail.com.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eisenreich and Hayden Page 2

The field of animal self-control is beset by a dearth of validated measures. For example, the
inter-temporal choice task is perhaps the most widely used tool for studying self-control in
nonhuman animals; however, foraging-inspired critics have argued that the test measures
task understanding and attentional bias, psychological factors that are important, but that are
not strictly self-control [11,12]. Nonetheless, understanding self-control in animals is
extremely important: it is much easier for scientists to measure and manipulate brains in
nonhuman animals than in humans. Moreover, studying a variety of animal species gives us
a broader picture: by comparing across species, we can understand the general properties of
self-control and its evolution [13].

In their new study, Beran and Hopkins [6] show that self-control in apes is associated with
general intelligence. They took advantage of two heretofore unrelated, but felicitous,
methodological advances. First, Hopkins and colleagues have developed a robust measure of
ape intelligence; these measures are focused on the domains of physical social cognition, not
elements that have any clear connection to inhibitory processing. Second, Beran and
colleagues [14,15] have developed original techniques for measuring self-control in animals;
this work bypasses problems with previous measures of self-control.

Unlike typical inter-temporal tasks, animals performing the Hybrid Delay Task have the
option of ending the delivery of the large reward early by taking the accrued food items
before the entire reward set has been delivered. This means that aspects of maintenance
during the delay period can be dissociated from choice artifacts dealing with preferences for
larger rewards. Indeed the drive to impulsively point to larger rewards is a confound for
many types of inter-temporal choice tasks [16]. By allowing for early termination of reward
accrual a critical element of self-control, persistence within a selected behavior pattern, can
be directly measured.

Importantly, the strongest intelligence correlate with self-control that Beran and Hopkins [6]
observed is a component that they call efficiency, which measures persistence, not self-
controlled choice. This result is consistent with the idea that the ability to persist across time
in the face of temptation is the key to self-control; in comparison, the ability to choose the
controlled option tends to be weakly correlated, if at all, with self-control in both humans
and animals. This idea is reminiscent of the observation that behavior in the Marshmallow
task (a persistence task) is strongly predictive of later measures of success, but behavior in
the inter-temporal choice task (which does not require persistence) is only modestly
correlated. These results then provide some validation for the idea that the intertemporal
choice task is a poor measure of self-control in animals, and that using tasks that require
persistence in animals will be critical for an understanding of self-control [17,18].

That self-control performance and general intelligence share a relationship in both humans
and primates raises interesting possibilities for gaining further insights into the evolution of
intelligent behavior. It may be that selective pressures for inhibitory processes may have
served as a driver for primate cognitive evolution. Such an explanation would account for the
relationship between the ability of primates to withhold responding in order to gain larger
rewards and intelligence. Alternatively it may be that cognitive monitoring may underlie
successful performance in both the hybrid delay task and tests of general intelligence.
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Evidence that monitoring, a metacognitive process, is the key link, comes from the strong
observed relationship between efficiency (which requires monitoring) with general
intelligence but not preferences for larger later options (which does not).

These results are still somewhat speculative — as they should be given the innovation

de
so

monstrated here. One interesting debate in the recent literature is whether self-control is
mehow qualitatively different from other forms of economic choice [19,20]. If there is no

important difference, then self-control may relate to general intelligence because it is just
one way of asking about the coherent functioning of the brain systems involved in
integrating information about the environment to guide adaptive behavior.

References
1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Inzlicht M, Schmeichel BJ, Macrae CN. Why self-control seems (but may not be) limited. Trends
Cogn Sci. 2014; 18:127-133. [PubMed: 24439530]

. Duckworth AL, Kern ML. A meta-analysis of the convergent validity of self-control measures. J Res

Pers. 2011; 45:259-268. [PubMed: 21643479]

. Saunders, B., Milyavskaya, M., Etz, A., Randles, D., Inzlicht, M. Reported self-control does not

meaningfully assess the ability to override impulses. PsyArXiv. 2017. https://doi.org/10.17605/
OSF.I0/BXFSU.

. Rachlin H. Self-control: Beyond commitment. Behav Brain Sci. 1995; 18:109-121.
. Hayden BY. Time discount and time preference in animals: a critical review. Psychonom Bull Rev.

2016; 23:39-53.

. Beran MJ, Hopkins WD. Self-control in chimpanzees relates to general intelligence. Curr Biol.

2018; 28:574-579. [PubMed: 29429613]

. Robbins, TW., Dalley, JW. Impulsivity. Springer International Publishing; 2017. Dissecting

impulsivity: Brain mechanisms and neuropsychiatric implications; p. 201-226.

. Walters GD. Behavioral self-control training for problem drinkers: A meta-analysis of randomized

control studies. Behav Therap. 2001; 31:135-149.

. Shamosh NA, Gray JR. Delay discounting and intelligence: A meta-analysis. Intelligence. 2008;

36:289-305.

Mischel W, Shoda Y, Peake PK. The nature of adolescent competencies predicted by preschool
delay of gratification. J Pers Soc Psychol. 1988; 54:687-696. [PubMed: 3367285]

Blanchard TC, Hayden BY. Monkeys are more patient in a foraging task than in a standard
intertemporal choice task. PLoS One. 2015; 10:e0117057. [PubMed: 25671436]

Stephens DW, Anderson D. The adaptive value of preference for immediacy: when shortsighted
rules have farsighted consequences. Behav Ecol. 2001; 12:330-339.

MacLean EL, Hare B, Nunn CL, Addessi E, Amici F, Anderson RC, Boogert NJ. The evolution of
self-control. Proc Natl Acad Sci USA. 2014; 111:E2140-E2148. [PubMed: 24753565]

Paglieri F, Focaroli V, Bramlett J, Tierno V, Mclntyre JM, Addessi E, Beran MJ. The hybrid delay
task: Can capuchin monkeys (Cebus apella) sustain a delay after an initial choice to do so? Behav
Process. 2013; 94:45-54.

Beran MJ, Evans TA, Paglieri F, Mcintyre JM, Addessi E, Hopkins WD. Chimpanzees (Pan
troglodytes) can wait, when they choose to: A study with the hybrid delay task. Anim Cogn. 2014;
17:197-205. [PubMed: 23774954]

Paglieri F, Addessi E, Shaffi A, Tasselli MI, Delfino A. Is it patience or motivation? On
motivational confounds in intertemporal choice tasks. J Exp Anal Behav. 2015; 103:196-217.
[PubMed: 25545635]

Blanchard TC, Hayden BY. Ramping ensemble activity in dorsal anterior cingulate cortex during
persistent commitment to a decision. J Neurophysiol. 2015; 114:2439-2449. [PubMed: 26334016]
Hillman KL, Bilkey DK. Neurons in the rat anterior cingulate cortex dynamically encode cost-
benefit in a spatial decision-making task. J Neurosci. 2010; 30:7705-7713. [PubMed: 20519545]

Curr Biol. Author manuscript; available in PMC 2018 March 08.


https://doi.org/10.17605/OSF.IO/BXFSU
https://doi.org/10.17605/OSF.IO/BXFSU

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Eisenreich and Hayden Page 4

19. Berkman, E., Hutcherson, C., Livingston, JL., Kahn, LE., Inzlicht, M. Self-control as value-based
choice. SSRN. 2016. https://doi.org/10.2139/ssrn.2665823.

20. Shenhav A. The perils of losing control: Why self-control is not just another value-based decision.
Psychol Ing. 2017; 28:148-152.

Curr Biol. Author manuscript; available in PMC 2018 March 08.


https://doi.org/10.2139/ssrn.2665823

	Abstract
	References

