
 
 

What this research is about 

Electroencephalography (EEG) is a technology that 
can be used to measure activity in specific regions of 
the brain. EEGs can measure responses to rewards. A 
person’s response to a reward can be broken into 
different components on an EEG readout. For 
instance, the reward positivity (RewP) is a part of 
neural responses to rewards. The RewP occurs during 
the early stage of processing an outcome and is larger 
in response to wins when compared to losses.  

During slot machine play, it is common for near 
misses to occur. Near misses are when an outcome is 
close to being a win. For example, when the result of 
a spin shows all reels except for one displaying the 
same picture. Near misses can be frustrating for the 
user to experience. However, they can also be 
motivating and tend to result in persistent gambling.  

The aim of this study was to examine responses to 
wins, near misses, and misses in slot machine play 
using EEG. The researchers wanted to know if the 
differences in experiencing the three outcomes could 
be identified on an EEG. They looked at the EEG 
measures when anticipating an outcome and during 
early and late stages of processing the outcome.  

What the researchers did 

A total of 54 adults completed the study. To 
participate, they had to have no previous or current 
diagnosis of a mental disorder. They also had to have 
no history of head injuries or physical illnesses. The 
participants played 288 trials on a program designed 
to look and behave precisely like a slot machine. 
During slot machine play, their brain activity was 
measured with an EEG.  

The slot machine had three reels. Each reel could 
display one of twelve pictures of fruit. There were 
three potential outcomes of each trial. Total misses, 
where reels one and two had a different fruit, 
occurred on 50% of the trials. Near misses, where 
reels one and two had the same fruit but reel three 
was a different fruit, occurred 25% of the time. Wins, 
where all reels displayed the same fruit, occurred 25% 
of the time. Participants received a portion of their 
winnings from the slot machine in addition to being 
compensated for the study. 

The participants also completed a questionnaire. The 
Temporal Experience of Pleasure Scale (TEPS) assesses 

What you need to know 

Researchers can examine activity in the brain by 
using electroencephalography (EEG). The authors 
of this study used EEG to assess responses to 
rewards. They asked participants to play a slot 
machine for 228 trials. The outcome of each trial 
could be a loss, a near miss, or a win. Participants 
had their EEG readings taken throughout their slot 
machine play. The researchers found that there 
were differences in brain activity in response to 
the three types of outcomes. Stimulus-preceding 
negativity (SPN) was larger when participants were 
anticipating a potential win. During the early stage 
of processing an outcome, the reward positivity 
(RewP) was larger for wins than near misses. RewP 
responses were larger in younger participants. 
Late Outcome Evaluation (LPP) was larger for wins 
and near misses than losses. Participants were 
quicker to initiate the next trial after near misses 
in comparison to wins and  losses.  
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the anticipation and experience of something 
rewarding.  

The researchers calculated the amount of time it took 
for the participants to start a new trial and examined 
whether it was different depending on the outcome 
of the previous trial. They examined the EEG data for 
the three outcomes. They looked at whether age had 
an effect on the EEG data as participants ranged in 
age from 18 to 61. They also assessed the relationship 
between EEG data and scores on the TEPS.  

What the researchers found 

The researchers found that the type of outcome 
affected how quickly participants initiated the next 
trial. Participants were quicker to initiate the next trial 
after a near miss than after a win. 

For trials where there was a potential win (reels 1 and 
two were the same and participants were waiting for 
reel 3), EEG data showed a larger stimulus-preceding 
negativity (SPN) activity that corresponded with 
anticipation of a reward. This did not occur for total 
loss trials.  

During the early stage of processing an outcome, EEG 
data showed that a RewP larger for wins than near 
misses occurred. The researchers also found that a 
larger Late Outcome Evaluation (LPP) occurred in 
winning and near miss trials than total miss trials. 
Wins resulted in larger LLP than near misses. 

For age, the researchers found that the younger the 
participant, the greater the RewP. They also found 
that LPP win trials were a significant predictor of 
scores on the subscale of the TEPS that measured the 
experience of pleasure.  

How you can use this research 

This research would be useful for gambling 
researchers and for researchers interested in how 
rewards are processed in the brain. The researchers 
indicate a need for future studies that use other 
technologies, such an fMRI, to study reward 
processing in slot machine tasks. Future research 
could also assess a wider range of ages, as individual 
differences such as age can impact reward processing. 
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About Gambling Research Exchange (GREO) 

Gambling Research Exchange (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 safer 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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