
 

Researchers study how individual differences
in brain dynamics influence self-control when
faced with temptation

October 31 2017

What makes some people better able to resist temptation than others?
Lucina Uddin and Jason Nomi, cognitive neuroscientists at the
University of Miami College of Arts and Sciences collaborated with
Rosa Steimke, a visiting postdoctoral researcher in the Brain
Connectivity and Cognition Laboratory at UM, to explore this question.

Steimke conducted a study as part of her dissertation work at Charité
University in Berlin, Germany, in which participants were asked to
perform a simple task: focus on one side of a screen where a letter -
either an "E" or "F" - would quickly appear then disappear, and press a
button indicating which letter they saw.

But before the letter was presented onto the screen, an image would pop
up to the right, and this is where it gets interesting - the images that
would appear were quite sensual and erotic. And participants' eyes
definitely wandered to the right for a quick peek, which was captured by
using eye-tracking equipment.

"Using this set-up, we were able to challenge participants' self-control in
the face of temptation," said Steimke.

Adds Uddin, "This study is about individual differences in the ability to
control impulses and behavior."
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According to previous research, the brain's "cognitive control network"
is typically involved in behavior that requires self-control. Here, the
researchers explored another potential candidate brain system known as
the "salience network." The salience network is a collection of regions in
the brain that select which stimuli are deserving of our attention, such as
when a driver responds to a person running across the street or is
distracted by a large billboard while driving along the highway.

The cognitive control network is related to 'top-down' effortful control
of attention while the salience network is related to 'bottom-up'
automatic direction of attention.

"We were interested in comparing the roles of these two networks in self-
control behavior," said Nomi.

Uddin and her team have taken a new approach to studying brain activity
and its moment-to-moment variations using a method called "dynamic
functional network connectivity." Using this method, the team was able
to examine which brain network (cognitive control or salience) was more
closely linked to participants' tendencies to glance at the sensual pictures
even when they knew the goal was to focus on the letter to the left.

Surprisingly, they found that there were no links between cognitive 
control network dynamics and individual differences in performance on
the task. However, those individuals whose brains showed a specific
pattern of salience network dynamics were better able to perform the
task. Specifically, for some people their salience networks were not as
well-connected with the visual networks in the brain. Those individuals
who showed this pattern were better able to resist tempting distractors
and perform the task.

"Researchers normally study connectivity using traditional approaches,
but we used the dynamic approach, which gave us new insight that
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traditional connectivity analysis did not reveal," said Uddin. "When we
looked at the moment-to-moment, changing dynamic measures of
connectivity we saw the relationship with individual differences in eye-
gazing behavior emerge."

The study, "Salience network dynamics underlying successful resistance
of temptation," is published in the journal SCAN.

  More information: Rosa Steimke et al. Salience network dynamics
underlying successful resistance of temptation, (2017). DOI:
10.1101/129676
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