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Application Note

Confounding Factors and Possible Solutions

Kiichi Ohara, O’Hara & Co. Ltd. 

Behavioral experiments have various confounding factors. Because of this, conducting just a single type of behavioral test can often lead to 
unwarranted conclusions. Instead, a battery of tests should be constructed so that multiple confounding factors can be addressed while evaluating 
the results. Below are three possible examples of confounding factors, and tests that can be utilized to combat possible sources of error.

1. Variation in Gaiting Ability and Motor Activity
When using an open field test to measure emotional 

behaviors such as anxiety, different gaiting ability and motor 
activity levels between subjects can become confounding 
factors. If the subjects have abnormal abilities, it is premature to 
conclude that the test results indicate emotional differences.		

Adding an Elevated plus-maze or a light/dark transition test 
in combination with the open field test can help confirm whether 
results are due to an emotional difference, or another factor. 

2. Perseverative Tendencies During the Y-Maze
The Y-maze is frequently used to evaluate short-term 

memory. However, walking ability and perseverative tendencies 
of the subjects can both influence the results. If the subjects and 
controls vary widely in those factors, differing Y-maze results 
may not reflect actual differences in short-term memory. 	

The addition of a T-maze forced alternation task or an 
Eight-arm radial maze for measuring working memory can be 
performed to confirm the results of the Y-maze. The T-maze is 
shown below.

3. Swimming Ability and Visual Acuity
Swimming ability and visual acuity are both confounding 

factors for the Morris water maze test for spatial learning. If the 
subjects vary widely in those abilities, different or additional 
tests should be performed to determine whether the results 
are due to differences in spatial learning memory or due to a 
confounding factor.

The Barnes circular maze test can also be used to evaluate 
spatial learning memory but does not require swimming. If the 
animals have vision problems, a fear conditioning test can be 
used for learning and memory instead.

Conclusion

    When conducting multiple types of behavioral experiments 
on the same subjects, it is recommended to rank the tests from 
least to most stress inducing and then run them in that order.                                                                                                                      
For example:  Open field　>>　Y-maze　>>　Elevated plus maze or 
Light/dark transition　>>　Social interaction　>>　Rotarod　>>　Startle 
response/pre-pulse inhibition　>>　Forced swim or Tail suspension　>> 
Contextual and cued fear conditioning, Morris water maze, T-maze, 
Operant test etc. 
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