
 

Study identifies how key brain region
orchestrates punishment decisions
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It's a question most attorneys wish they could answer: How and why do
judges and juries arrive at their decisions?

The answer, Joshua Buckholtz said, may lie in the way our brains are
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wired.

A new study co-authored by Buckholtz, an Assistant Professor of
Psychology, René Marois, professor and chair of psychology at
Vanderbilt and colleagues, explains how a brain region called the 
dorsolateral prefrontal cortex (or DLPFC) coordinates third party
punishment decisions of the type made by judges and juries. The study
is described in a September 16 paper in Neuron.

"Third party punishment is the cornerstone of all modern systems of
justice, and this study suggests that our ability to make these type of
decisions originates in a very basic form of information processing that
is not specific to social decision-making at all," Buckholtz said. "we
think that this low-level, domain-general process of information
integration forms a foundation for bootstrapping higher order cognitive
and social processes."

For Buckholtz and Marois, the new paper represents the culmination of
more than seven years of work.

"We were able to significantly change the chain of decision-making and
reduce punishment for crimes without affecting blameworthiness," said
Marois, co-senior author of the study. "This strengthens evidence that
the dorsolateral prefrontal cortex integrates information from other parts
of the brain to determine punishment and shows a clear neural
dissociation between punishment decisions and moral responsibility
judgments."

While still a grad student at Vanderbilt, Buckholtz and Marois published
the first-ever study of the neural mechanisms that underlie such third-
party punishment decisions, and continued to explore those mechanisms
in later studies.
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But while those earlier papers showed that dorsolateral prefrontal cortex
activity was correlated with punishment behavior, they weren't able to
pin down a causal role, or explain exactly what DLPFC did to support
these decisions.

"It wasn't entirely clear - was this region corresponding to an evaluation
of the mental state, or blameworthiness, of the perpetrator, or was it
performing some other function? Was it assessing causal responsibility
in a more general sense?" Buckholtz said. "In this paper, we tried to
develop a way to selectively map the role of this region to a more
specific process and exclude alternative hypotheses."

To do that, Buckholtz, Marois and colleagues turned to transcranial
magnetic stimulation, or TMS, a non-invasive technique which uses
powerful electromagnets to reversibly interrupt brain information
processing.

As part of the study, Buckholtz and colleagues asked volunteers to read a
series of scenarios that described a protagonist committing crimes
ranging from simple theft to rape and murder. Each varied by how
morally responsible the perpetrator was for their actions and the degree
of harm they caused.

In separate sessions, participants then estimated perpetrators' level of
blameworthiness for each crime, and decided how much punishment
they should face while researchers stimulated the DLPFC using TMS.

"What we show is that when you disrupt DLPFC activity, it doesn't
change the way they evaluate blameworthiness, but it does reduce the
punishments they assign to morally responsible agents" Buckholtz said.

The team was able to confirm those findings using functional MRI, and
additionally were able to show that the DLPFC was only sensitive to 
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moral responsibility when making punishment (but not blameworthiness)
decisions. This supported the idea that DLPFC was not simply
registering the causal responsibility of an action. Still, it didn't answer
what DLPFC was actually doing during punishment decisions.

"There had been some suggestion by others that DLPFC was important
for inhibiting self-interested responses during punishment. That idea
wasn't consistent with our prior data, which led us to propose a different
model," Buckholtz said. "What this region is really good at - and it's
good at it regardless of the type of decision being made - is integrating
information. In particular, punishment decisions require an integration
of the culpability of a perpetrator for a wrongful act with the amount of
harm they actually caused by the act." In a previous study led by co-
author Michael Treadway, now at Emory University, the authors showed
that other brain regions are principally responsible for representing
culpability and harm, and these areas pass this information to prefrontal
cortex when it comes time to actually make a decision.

Using statistical models, the team showed that, under normal conditions,
the impact of a perpetrator's culpability on punishment decisions is
negatively correlated with the impact of information about the amount
of harm they caused.

"You can think of it as a zero sum game," Marois said. "The more you're
focused on the harm someone causes, the less you're going to focus on
how culpable they are, and the more you're focused on their culpability,
the less you focus on the harm."

Disrupting DLPFC function, however, upends that balance.

"It makes people rely more heavily on harm information and less heavily
on culpability information," Buckholtz explained. "Given the fact that,
overall, TMS reduces punishment, that seemed counterintuitive to us at

4/6

https://medicalxpress.com/tags/moral+responsibility/


 

first.

"When we looked at the type of crimes this was affecting, we found it
was mostly mid-range harms, like property crime and assaults," he
continued. "In such cases, the harm is relatively mild, but the person
committing the crime had the intent to do much worse."

As an example, Buckholtz cited the case of an assault that results in a
broken arm. If you focus on the perpetrator's culpability, it's easy to
imagine that they intended to do much more damage. In such an
instance, focusing on the intent will lead to higher punishment than if
one gives more weight to the actual amount of harm (which was
minimal).

The finding that a short dose of magnetic stimulation changes
punishment decisions is sure to be of interest to those in the legal field.
Not so fast, says Buckholtz. "Any suggestion that there are real world
applications for this work is wildly overblown. The magnitude of the
TMS effect is quite modest, and our experiment does not replicate the
conditions under which people make decisions in trial courts. The value
of this study is in revealing basic mechanisms that the brain uses to
render these decisions; TMS has no place in the legal system."

  More information: Neuron, Buckholtz et al.:"From Blame to
Punishment: Disrupting Prefrontal Cortex Activity Reveals Norm
Enforcement Mechanisms" dx.doi.org/10.1016/j.neuron.2015.08.023 

This new work builds on stream of research articles including:

The Neural Correlates of Third-Party Punishment 
papers.ssrn.com/sol3/papers.cf … ?abstract_id=1715509

The Roots of Modern Justice: Cognitive and Neural Foundations of
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Social Norms and Their Enforcement www.nature.com/neuro/journal/v
… /n5/abs/nn.3087.html

Corticolimbic Gating of Emotion-Driven Punishment 
www.nature.com/search?journal= … euro&q=Corticolimbic
%20Gating%20of%20Emotion-Driven%20Punishment
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