Neurofeedback and the resonance of the brain with Ir. G. Roozemond from the
Neurotherapy Center in Hilversum, the Netherlands.
After some time I realize that I need to know more about the effect of the brilliant voice on
the brain itself. I hear about of Ir. G. Roozemond, the director of the Neurotherapy Center in
Hilversum. Neurofeedback is a special way to train the brain and can be compared to
biofeedback; it is also called EEG biofeedback.
There are sensors placed on the head that register brainwave activity in 19 different regions
of the brain.

The measurements give an indication of brain
activity. It becomes clear which parts of the brain are
less active and which parts may be overactive. The
brain activity is measured in four frequency bands at
different places on the head (19 canals QEEG all over
the head).

Figure 1: Reference locations according to the 10-20 system of electrode placement.
I ask Ir. Roozemond if she is willing to use the Neurofeedback equipment to test the
brainwaves of two of my clients while I sing for them. This could give me an indication of
how the voice influences brainwave activity in the brain.
Se agrees and we devise a way to test. She will test the brainwaves of the person before;
during and after singing. It will give us a starting point, information about the direct effect of
the voice on the brain and also an indication of the aftereffect.
From the charts we should be able to see the capacity of the voice to reach damaged parts
of the brain and what the effect in those parts is.
I ask two clients to participate in this experiment and on a Sunday morning we meet in
Dr. Roozemond’s office.
The first client we work with is man who has severe brain damage after a motorcycle
accident and I have worked with him for about two years. During our work together his brain
has showed great amelioration. In our last sessions the voice has mainly explored the region
of the frontal cortex. Brain scans have shown that the tissue in the frontal cortex is slightly
shrunken and this could explain his lack of overview and initiative. The frontal cortex
supports higher brain functions like initiative, willpower and the ability to see cause and
effect. A better activation of the frontal cortex could restore these higher brain functions.
The neurologist that carried out the brain scans has given him little hope. She has told him
that these higher functions cannot be trained. Still we want to explore this possibility and
see if the voice could improve the functions in these areas.
He is attached to the measuring equipment of the computer and tested with eyes open and
eyes closed. After that he and I proceed with a ‘normal’ session. I sing for him and he tries to
sense where the sounds of the voice are entering his brain and what their effect is.
The sounds are not very specific during this session and I am curious what the results will be.

Figure 2: When we look at the chart that
was taken during singing we clearly see
the effect of the voice. It influences the
brain wave frequencies in different
regions of the brain and shows overall
activation. The orange line showing the
activation.

Figure 3: Amplitude spectra as a function
of frequency for the designated locations
for the condition eyes closed” before
singing (green) and during singing (blue).
During singing overall activation occurs,
especially in the frontal, temporal and
central regions; delta amplitude levels
decrease.

The striking discovery is that the same sounds can have opposite effects on different parts of
the brain. The parts in the brain that need stimulation are stimulated like the frontal cortex
temporal and central regions.
The parts that need relaxation show delta brainwaves that indicate relaxation. I have already
observed that phenomenon in my work with him, but I am amazed that it shows on the
charts as well.

Figure 4: Amplitude
spectra as a function
of frequency for the
designated locations
for the condition
“eyes open” before
singing (thin red line)
and during singing
(orange) and after
singing (thick red
line).
After singing the
activation partly
normalizes (FP2, F4.
F8. C3. T3, P3).

Figure 5: Amplitude spectra as a
function of frequency for the
designated locations for the condition
“eyes closed” before singing (green)
and during singing (blue) and after
singing (violet). After singing more
relaxation occurs at O1, O2, T5, T6, Pz,
and P4. Also the delta levels remain
lower than prior to singing.

Another observation of the charts shows that there is more coherence in the brain after the
singing.

Figure 6: Z-scores of coherence
patterns of the theta frequency band
in the condition “eyes closed”
before singing

Figure 7: Z-scores of coherence patterns
of the theta frequency band in the
in the condition “eyes closed” during
singing

Figure 8: Z-scores of coherence
pattern of the theta frequency
band in the condition “eyes
closed” after singing.
The measurements show that the
overall coherence patterns in the
brain improved during and after
the singing.
An indication here is the more
blue and green in the chart, the
more coherence in the brain
patterns.

The overall results of the tests support my hypothesis that the sounds themselves find the
starting point for healing the damages. The responsibility of the singer is to listen with great
care which sounds are needed for each specific person.
A possibility explanation of these varying effects seems to be that the four different layers of
the sounds (key tone, vowel, vibrato and brilliance) each have their own vibration and
therefore different effects on the frequencies of the brain.
The brilliance could be responsible for more coherence in the brain, as the brilliance in the
voice also has a structuring effect on the sounds and the larynx and vocal cords itself. When
the sounds of the voice are more key tone-oriented it will have another effect, than when it
is more brilliance-oriented. Also the different vowels and vibrato will play their own
important role.
These results show how necessary it is to develop the freedom of the voice box. That
freedom enlarges the capacity of the voice to sing every tone. It needs to be completely free
to be able to express the sounds that are needed for that particular person and brain at that
time. It is a subtle process of attuning and we have to let go of beauty and preconceived
ideas about sound and singing. Vocal presence and the brilliance of sound-oriented singing
are indispensable tools for this work.
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