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Introduction: EEG-Neurofeedback (NFB) is an operant conditioning procedure, whereby an
individual can learn to modify the electrical activity of his/her own brain. Frequently, the EEG of
LD children is characterized by an excess of theta and deficit of alpha activity. NFB
reinforcement decreases the theta/alpha quotient by using a positive auditory reinforce, which
is a useful tool to treat LD children. Aim: To optimize the procedure by exploring positive and
negative reinforcers.

Methods: Sixteen LD children with abnormally higher theta/alpha ratio were randomly assigned
to an R+ group where a positive reward was given when the value of theta/alpha ratio was
reduced or an R- group where a punishment was delivered when the value increased. Positive
or negative reward was a tone of 500 Hz delivered around 50% of the treatment time. Before,
immediately after, 2 months after, and three years after NFB treatment, an EEG recording and
cognitive scores (WISC-R, Task Of Variables of Attention: TOVA, and Literacy test by Derman
& Iglesias) were obtained. Statistical analysis was carried out using a multivariate non-
parametric permutation test.

Results: The reduction of theta/alpha ratio supports the theory of faster learning in the R-
group. NFB treatment was not compatible with extinction for either group. IQs improved in both
groups, showing more improvement in R- than in R+, with higher differences between groups
as time went by; also ADHD score from TOVA and writing improved in both groups, without
differences between groups. Both groups showed EEG changes compatible with EEG
maturation.

Conclusion: NFB applied with either positive or negative reinforcement is useful for the
treatment of LD children; however, NFB applied with a negative reward induces a greater and
quicker improvement in behavior and EEG values than NFB applied with a positive reward,
that was not extinguished in either group. Effects on the cognitive achievement were
maintained in both groups along three years after treatment. This is the first NFB study in
which positive vs. negative reinforcement is explored.
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