
 
 

What this research is about 

Slot machines are considered to be the most addictive 
form of gambling. This is because slot machines have 
many structural characteristics that can encourage 
people to keep gambling. For instance, slot machines 
have sound and visual effects and allow many spins 
within a short period of time. Slot machines also feature 
near-misses. Near-misses are losses that come close to 
but fall short of a win.  

To understand the impact of near-misses, research has 
examined physiological and behavioural responses. 
Autonomic arousal involving changes in heart rate has 
been used to examine excitement from slot machine 
gambling. People’s heart rate slows down (i.e., 
decelerate) when they anticipate the outcome and 
speed up (i.e., accelerate) when they process the 
outcome. It seems that when people experience near-
misses, their heart rate changes may be different 
compared to wins and losses. However, results have 
been inconsistent across studies. In terms of behavioural 
responses, past studies have examined post-
reinforcement pause (PRP). PRP is a measure of how 
long it takes for people to initiate the next spin after 
knowing the outcome. Near-misses may lead to shorter 
PRP due to a desire to relieve the frustration from nearly 
winning.   

Past studies have relied on desktop computer to 
examine slot machine gambling. Immersive virtual reality 
(VR) has the advantage of offering gambling experience 
that is closer to real-world situation. Using immersive 
VR, this research examined the physiological and 
behavioural responses to near-misses in healthy 
gamblers without a history of problem gambling.  

 

 

What the researchers did 

Participants were 51 adults aged 18-54 years. They were 
first screened on the telephone to ensure that they did 
not have a history of problem gambling using the 
National Option Research Center Diagnostic Screen 
(NODS). Participants were also screened to ensure that 
they did not have a history of mental illness or severe 
motion sickness.   

When participants arrived at the laboratory, they 
completed the Problem Gambling Severity Index (PGSI), 
the UPPS-P Impulse Behaviour Scale (SUPPS-P), and the 
simulator sickness questionnaire (SSQ). The PGSI was 
used to assess how severe their gambling problems 
were. The SUPPS-P was used to assess impulsivity. 
Impulsivity refers to a tendency to be impulsive when 
experiencing strong emotions, seek out stimulating 
experiences, and act without planning ahead. The SSQ 
was used to assess motion sickness.  

What you need to know 

This study was the first to examine near-misses using 
virtual reality. It focused on understanding people’s 
autonomic arousal and behavioural responses when 
experiencing near-misses. Participants were adults 
without a history of problem gambling. Results 
showed that heart rate slowed down when waiting 
for the outcome and sped up after knowing the 
outcome. Participants’ heart rate sped up 
immediately after experiencing near-misses and 
losses. Their heart rate slowed down for longer after 
wins. Further, participants paused for longer after 
wins. It took less time for them to initiate the next 
spin after losses and near-misses. Participants with 
higher levels of impulsivity did not respond 
differently to near-misses from losses or wins.   
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After completing the questionnaires, participants 
entered a VR casino environment. They were first free to 
explore the casino environment at their leisure, and 
were checked for motion sickness during their 
immersion. Participants then entered the VR casino 
environment again to choose a slot machine to gamble 
for 15-20 minutes. The researchers gave them $50 to 
start. The bet amount was set at $1. Wins occurred 
when all four icons matched. Near-misses occurred 
when the fourth icon was one position off from being a 
win. Losses occurred when the fourth icon was not 
matching but also not close to the winning icon. 
Participants underwent 90 trials, with 12 wins, 24 near-
misses and 54 losses. All participants ended with $20 
remaining. Their heart rates and PRPs were measured 
while they were gambling.   

What the researchers found 

Participants’ heart rate slowed down (decelerate) when 
waiting for the outcome and sped up (accelerate) after 
knowing the outcome. Wins were associated with 
greater deceleration compared to losses and near-
misses. For losses and near-misses, heart rate 
accelerated immediately after knowing the outcome. 
PRPs for near-misses were shorter than for wins, but not 
different from losses. In other words, participants 
paused for longer before they initiated the next spin for 
wins compared to losses and near-misses.  

Both losses and near-misses looked like a similar 
outcome, therefore the researchers suggested that 
future studies should design stronger controls to better 
understand how near-misses are different from losing. 
The authors cannot conclude from this study whether 
there is a difference between near-misses and full 
losses.  

Impulsivity was not associated with heart rate changes 
or PRPs. In other words, participants who were more 
impulsive did not respond differently to near-misses 
from losses or wins.  

How you can use this research 

This research could be used by prevention and 
treatment service providers. They could target how 
near-misses affect people and help them accordingly. 
Harm-minimization policies could also be developed. 
Future research could use virtual reality to study 
gambling related phenomena. Future studies could 

investigate the effects of near-misses on people with 
gambling problems.  
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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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