
 

Area responsible for 'self-control' found in
the human brain
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Brain area in the fronto-median cortex that was activated when participants
intentionally withhold a planned action in the last moment. Image: Max Planck
Instiute for Human Cognitive and Brain Sciences

The area of the brain responsible for self-control—where the decision
not to do something occurs after thinking about doing it—is separate
from the area associated with taking action, scientists say in the August
22 issue of The Journal of Neuroscience.

“The results illuminate a very important aspect of the brain's control of
behavior, the ability to hold off doing something after you've developed
the intention to do it—one might call it ‘free won't’ as opposed to free
will,” says Martha Farah, PhD, of the University of Pennsylvania. “It is
very important to identify the circuits that enable ‘free won’t’ because of
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the many psychiatric disorders for which self-control problems figure
prominently—from attention deficit disorder to substance dependence
and various personality disorders.” Farah was not involved in the
experiment.

The findings broaden understanding of the neural basis for decision
making, or free will, and may help explain why some individuals are
impulsive while others are reluctant to act, says lead author Marcel
Brass, PhD, of the Max Planck Institute for Human Cognitive and Brain
Sciences and Ghent University. Brass and Patrick Haggard, PhD, of
University College London, used functional magnetic resonance imaging
(fMRI) to study the brain activity of participants pressing a button at
times they chose themselves. They compared data from these trials to
results when the participants prepared to hit the button, then decided to
hold back or veto the action.

Fifteen right-handed participants were asked to press a button on a
keyboard. They were asked to choose some cases in which they stopped
just before pressing the button. Participants also indicated on a clock the
time at which they intended to press the button or decided to hold back.
When Brass and Haggard compared fMRI images of the two scenarios,
they found that pulling back yielded activity in the dorsal fronto-median
cortex (dFMC), an area on the midline of the brain directly above the
eyes, which did not show up when participants followed through and
made the action. In addition, those who chose to stop the intended action
most often showed greatest contrast in dFMC activity.

“The capacity to withhold an action that we have prepared but
reconsidered is an important distinction between intelligent and
impulsive behavior,” says Brass, “and also between humans and other
animals.”

Future study will involve methods with a better time resolution such as
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EEG to determine whether the inhibitory process could operate in the
brief time period between the time of conscious intention and the point
of no return for motor output.
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