
How does the brain activity of poker 
players and non-gamblers differ during 
decision making? 

What this research is about
Various brain systems are involved during decision 
making. For instance, some areas of the brain are 
part of an “impulsive” system, and others are part of a 
“reflective” system. The “impulsive” system responds 
in favour of having immediate rewards when making 
decision. This system involves the amygdala and 
the ventral-striatum (VS). The “reflective” system 
forecasts the long-term consequences of a decision. 
It involves brain components such as the orbitofrontal 
cortex (OFC), the ventromedial prefrontal cortex 
(vmPFC), the anterior cingulate cortex (ACC), and the 
dorsolateral prefrontal cortex (DLPFC). The current 
study examined the brain systems that were involved 
in monetary decision making (i.e., decision making 
with a chance of winning money) during gambling. 
They compared the differences in brain activity 
between frequent poker players and non-gamblers, 
and examined if the severity of problem gambling had 
an impact. 
What the researcher did
Participants were 15 frequent poker players and 15 
non-gamblers (controls). To assess problem gambling 
severity, participants completed the South Oaks 
Gambling Screen. The poker players included non-
problem gamblers and high-risk problem gamblers. 
Participants then laid on an fMRI scanning bed while 
they completed the Iowa Gambling Task (IGT). The 
fMRI measured participants’ brain activity during 
the task. During the IGT task, participants selected 
a card from one of four decks of cards, labeled A, 
B, C, and D. Once a participant picked a card, the 

amount they won or lost was revealed. Decks A and 
B yielded a gain of $100 (in play money), but Deck A 
had a 50% chance of losing $250 and Deck B had a 
10% chance of losing $1250. These two decks were 
riskier choices – their selection would result in higher 
rewards in the short term but more money lost in the 
long term. Decks C and D yielded a gain of $50. Deck 
C had a 50% chance of losing $50 and Deck D had 
a 10% chance of losing $250. These two decks were 
safer choices- their selection would result in lower 

What you need to know

The current study examined the impact of different 
brain processes on gambling decision making. It 
compared 15 frequent poker players to 15 non-
gambler controls. Participants were scanned using 
functional magnetic resonance imaging (fMRI) 
to assess their brain activity while performing a 
gambling task. Compared to controls, poker players 
had greater activation of their impulsive system 
components (i.e., ventral-striatal). This suggests 
that the poker players made their decisions based 
on immediate rewards. They had less activation in 
their reflective system components (i.e., prefrontal 
cortex). This suggests that they were less likely 
to reflect on the long-term consequences and the 
outcomes of their previous decisions. Non-gambler 
controls had increased activity in the reflective 
system components when gambling. Problem 
gambling severity in poker players was linked to 
increased activity in the ventral-striatal area. Thus, 
ventral-striatal activity during monetary decision 
making is a marker of problem gambling severity.
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rewards in the short term but more money won in the 
long term. Participants completed 100 trials of the 
IGT task. 
What the researcher found
Both poker players and non-gambler controls 
selected the safer decks (C and D) more during the 
later trials of the IGT task. Thus, both groups learned 
to perform better during the task. During IGT deck 
selection, poker players had increased brain activity 
in the “impulsive” system components, especially 
the VS. They also had decreased brain activity in the 
“reflective” system components, namely the DLPFC 
and the OFC. These results suggest that, compared 
to the non-gambler controls, poker players made their 
card deck decisions based on having immediate large 
rewards. Poker players’ decisions were less driven 
by considering the long-term consequences and less 
sensitive to their emotional responses to previous 
outcomes. Choosing between the safer or riskier 
decks did not produce different brain activity patterns 
in the poker players. Also, the more severe a poker 
player’s problem gambling was, the more VS activity 
they had during IGT deck selection. Thus, increased 
VS activity is a marker of problem gambling severity 
in poker players.
The non-gambler controls had increased activity in 
their prefrontal and anterior cingulate areas during 
IGT deck selection. These brain areas are part of the 
“reflective” system. This suggests that non-gambler 
controls were more likely to make their decision 
based on previous outcomes. When non-gambler 
controls chose the riskier decks (A and B), they had 
increased brain activity in the insula, putamen and 
amygdala. Activation in these brain areas plays a key 
role in emotional responses and reward anticipation. 
This implies that when the controls made choices 
with high rewards and greater chances of losing, they 
were sensitive to the level of risk they were taking.
How you can use this research
The findings provide clinicians and treatment 
providers with insights into the brain processes that 
occur during monetary decision making. Researchers 
can use this study to further examine the impact 

of gambling urge on the link between brain activity 
and decision making. Future research should also 
examine the brain activity of other types of gamblers 
to determine if similar patterns occur.
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Gambling Research Exchange Ontario (GREO)

Gambling Research Exchange Ontario (GREO) has 
partnered with the Knowledge Mobilization Unit at 
York University to produce Research Snapshots. 
GREO is an independent knowledge translation and 
exchange organization that aims to eliminate harm 
from gambling. Our goal is to support evidence-
informed decision making in responsible gambling 
policies, standards and practices. The work we do is 
intended for researchers, policy makers, gambling 
regulators and operators, and treatment and 
prevention service providers.  

Learn more about GREO by visiting greo.ca or 
emailing info@greo.ca.
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