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Abstract

Amblyopia is a neurological issue which causes vision problems.  It is known to be treatable if 

done so during critical developmental periods of the brain in childhood.  This study tests twenty adults 

with Amblyopia, with a hypothesis that the extreme sensory motor interaction with video games could 

show plasticity in these individuals and improve their vision.  The subjects were in three groups, 1) 

played action video games, 2) played non-action video games in the first phase and action video games 

in the second phase, 3) control, did other activities in the first phase and played video games in the 

second phase. The study showed improvement in all subjects after the video game phases. There was a 

small number of participants in the study, a different amount in each group, and it lacked 

randomization.  A larger clinical study would have to be done to confirm that video games may be a 

helpful treatment to people with Amblyopia.
Introduction

This study tests a small group of adults with Amblyopia to see if playing video games with their 

good eye patched can improve function in the affected eye.


Amblyopia is lazy eye, when an “early abnormal visual experience disrupts neuronal circuitry 

in the brain and results in reduced vision”.  It causes a permanent loss of sight in childhood. It can be 

treated in early childhood, most times with a therapy that includes the use of an eye patch on the 

unaffected eye.  The “lazy eye' is then forced to function alone.  It is thought that for treatment to be 

successful, it must be done early while the child's brain is in a important developmental period.


It was predicted that there is plasticity in an adults brain regarding Amblyopia.  The intense 

stimulation of the video games may be able to correct some of the vision problems in adults.
Methods 

Twenty adults with Amblyopia were split into three groups and were tested. The first group of 

ten wore an eye patch on their functioning eye.  They then played action video-games for 40 hours, 

(approximately 2 hours a day). The second group of three wore an eye patch on the functioning eye and 
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also used their Amblyopic eye while they played non action video-games for 40 hours, then action 

video-games for 40 hours (2 h/d). The control group  of seven wore a patch on their good eye and did 

“other visually demanding activities, such as watching television, reading books, knitting, and surfing 

the Internet, using the amblyopic eye” for 20 hours, then 40 hours of video-games (action and non 

action).


The subjects were tested using visual acuity (VA) before and after each phase of the experiment.

VA is an eye test that involves looking at a chart from a distance and finding the smallest letter the 

subject can see.  People with Amblyopia have a harder time seeing a letter when it's surrounded by 

other letters, this is called “Crowding”.  Because of this, the subjects were tested using charts with 

multiple letters and charts with single letters.


Subjects were also tested using a visual counting task, they were asked to count the number of 

dots within a short amount of time.
Results 

The group that played 40 hrs of action video-games vision improved on average 1.4 lines 

(crowded) and 1.6 lines (single) and two mild cases “normalized”.  The group that played non action 

video games improved by 1.5 lines (crowded) and 0.8 lines (single) one mild case “normalized” after 

phase 1, there was continued improvement after phase 2 (playing action video games).  The control 

group showed no significant change after phase 1 and 1.7 line improvement after playing video games.  

All 18 participants who played video games: improved an average of 1.8 lines (crowded) and 1.5 lines 

(isolated).  In the visual counting task, undercounting the dots decreased by 8.4% after playing video 

games.
Conclusion / Discussion

In this small pilot study, adult subjects who played 40 - 80 hours of video games (action and 

non action) 2 hrs/day with their Amblyopic eye, significantly improved  their vision.  The control 

groups vision did not change after doing normal activities with their eye patched, but did improve after 

the video game phase.  This may indicate video games could help treat amblyopia, however, larger 

studies would have to be done. 
