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ABSTRACT

Introduction: A patient with fear and anxiety is a common case to deal with for a dentist, therefore, 
dental hypnosis has been widely used to ease this situation. In a hypnotized state, the human brain 
may easily accept any suggestion. This is projected in the brain waves. Electroencephalograph (EEG) 
is a brain wave recording device, reflecting several states of consciousness. Beta for conscious, alpha 
and theta for subconscious, and delta for sleep. Dental hypnosis puts down beta waves to alpha or 
theta. Quantitative Electroencephalography (Q-EEG) or brain mapping is a comprehensive analysis of 
(Electroencephalography, EEG) in a colored topographic map, reflecting the brain's electrical activity. 
The objective of this article was reporting the parietal and frontal lobes activity during dental hypnosis 
based on the Q-EEG mapping. Methods: The research applied a quantitative research method using 
observatory study. The sample was taken with an accidental sampling method, with inclusion criteria, 
patients with dental anxiety and exclusion criteria was patients with special need and high level of 
dental anxiety. Data of the EEG records was taken in January-March 2018, and processed after in Pramita 
laboratorium Bandung. Results: Parietal lobe affected more during the inducement than temporal lobe. 
During dental hypnosis, the hypnotic markers (theta and alpha states) observed from the EEG were found 
to be more reactive. Conclusion: Dental hypnosis effects can be observed easily using Quantitative 
Electroencephalography method. Dental hypnosis affects brainwaves and brain mapping which indicate 
relaxations of brain waves especially on parietal lobes. 
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INTRODUCTION

There are so many responses shown by patients 
who visit dental clinics for treatment. A common 
struggle often experienced by dentists is patients 
who come with fear and anxiety. Hypnosis is known 
to help this struggle and has been widely used to 
treat anxiety during dental treatment.1,12 Dental 
hypnosis is a sleep-like condition or a subconscious 
state of mind, a form of psychotherapy that aids 
in relaxation, reducing anxiety and fear. In a 
hypnotized condition, the human brain can easily 
accept suggestions and input, able to effectively 
change a patient's physiological and neurological 
functions, thus increasing the effectiveness of 
dental treatment. In Physics, this condition is 
closely related to the brain waves.2,13

Living human brain produces fluctuating 
electrical waves, known as brain waves. Human 
brain produces various kinds of brain waves 
simultaneously. Based on the magnitude of the 
frequency, the brain produces beta, alpha, theta, 
and delta waves. The most dominant brain wave 
indicates the brain or mental activity in that 
moment. Electroencephalography (EEG) is a brain 
wave measuring device, a tool able to record 
electrical activity in the brain using electrodes 
placed on the scalp. EEG checks the brain waves, 
vibrations, signals, and frequencies, then grouped 
them into several states of consciousness.3,4,14 
Beta waves reflect consciousness or normal state, 
alpha and theta waves reflect subconsciousness 
or a hypnotized state, and delta waves reflect a 
normal sleep state. Hypnosis brings the patient’s 
awareness from conscious to subconscious, from 
beta waves to alpha or theta waves, but not to 
reach delta waves.2,16

Brain mapping, technically known as 
Quantitative Electroencephalography (Q-EEG), 
is a comprehensive analysis of the wave’s 
frequencies recorded by the EEG.5,15 Obtained 
data will be shown as a colored topographic map, 
reflecting the brain’s electrical activity.6,15,16 This 
article continues previous research carried in 2016 
regarding body’s physiological responses during 
dental hypnosis using electroencephalographic 
records. Using the brain mapping method, this 
article aims to see the brain’s physiological 
responses mapping of the frontal and temporal 
lobes based on the recorded brain waves to find 

out the brain’s electrical activity during dental 
hypnosis. The objective of this article was 
reporting the parietal and frontal lobes activity 
during dental hypnosis based on the Q-EEG 
mapping.

METHODS

The research applied a quantitative research 
method using observatory study. The sample was 
taken with an accidental sampling method, with 
inclusion criteria, patients with dental anxiety 
and exclusion criteria was patients with special 
need and high level of dental anxiety. Data of the 
EEG records was taken in January-March 2018, and 
processed after in Pramita laboratorium Bandung. 
Research samples consist of analysis results from 
EEG recordings, the increasing or decreasing ratios 
of brain wave frequencies recorded in the form of 
high, medium, and low frequencies, as well as the 
brain wave types, namely beta, alpha, theta, and 
delta. 

Research preparation stage includes 
collecting data from previous studies, EEG 
recordings and completion in research materials 
and tools such as laptop or computer and the data. 
Research data processing procedures includes 
analyzing EEG data records sequentially with 
a minimum time of 10 seconds, then classifying 
it based on its frequency and their brain wave 
sizes such as beta, alpha, theta, and delta. Later, 
it will be classified into high, medium, and low 
frequencies. The results will be presented in the 
form of an RGB color spectrum, such as blue for low 
frequencies, green for medium frequencies, and 
red for high frequencies, which is then converted 
into RGB hex to determine each electrode's color. 
Brain mapping based on the color then made on 
each electrode sequentially with a minimum of 
10 seconds. The final result is an RGB colored 
topographic map showing brain electrical activity 
on each electrode. 

Subjects in this research consist of 2 
men and 2 women with an 18-24 years old age 
range. EEG signals recorded using the NicoletOne 
EEG instrument with 10-20 electrode channel 
installation systems, with a total of 21 electrodes. 
After electrodes were placed, hypnosis and 
scaling were carried out on each subject, then 
EEG signal recording results were obtained from 
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Nicolet Datafile Software. Recorded EEG signal 
data then converted into ASCII data. These data 
are then adjusted according to the time of each 
sentence stimulation and processed using the PSD 
methodology implemented through the Matlab 
program. 

The percentage of the power spectrum area 
of each frequency is then calculated and divided 
into low (delta), medium (alpha and theta), and 
high (combining beta and gamma) frequencies. 
These data then converted into RGB (red, green 
blue) colors by changing the percentage data 
of each frequency into RGB Hex code and the 
dominant color was obtained for each installed 
electrode channel. Blue for low frequencies, 
green for medium frequencies, and red for high 
frequencies. The dominant color obtained then 
visualized into brain mapping by giving colors 
according to the RGB hex code on each electrode 

channel. Brain mapping images in the form of a 
topographic map then analyzed and correlated 
with the physiological responses of the brain 
according to the location of the affected electrode 
channels, and color changes in each electrode 
channel were also analyzed according to the time 
segmentation of the hypnosis process.

 
RESULTS

Subject’s hypnotized state was marked by the 
dominance of medium frequency, or theta and 
alpha waves on the parietal lobes of the brain . 
Subject 1 started to get hypnotized by Sentence 
8, marked by P4 as the most dominant, in line 
with Evanti in 2017 and Gunawan in 2017.7,8 On 
Subject 1, the brain part significantly induced was 
P3 as much as 8 times (50%) and P4 as much as 7 
times (43.7%).

Figure 1. Brain mapping on subject 1
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Subject 2 started to get hypnotized by Sentence 
19, marked by P3 as the most dominant, but this 
is not in line with Evanti (2017) and Gunawan 
(2017) which stated that Subject 2 started to get 

hypnotized by Sentence 23.7,8 On Subject 2, the 
brain part significantly induced was P3 as much as 
30 times (88.2%), O1 as much as 13 times, and P4 
as much as 16 times. 

Figure 2. Brain Mapping on Subject 2

Figure 3. Brain Mapping on Subject 3

Subject 3 started to get hypnotized by Sentence 4, 
marked by P3 as the most dominant, in line with 
Evanti (2017 and Gunawan (2017).7,8 On Subject 

3, the brain part significantly induced was P3 as 
much as 22 times (84.6%), O1 as much as 24 times 
(92.3%), and T5 as much as 22 times (84.6%).

Subject 4 started to get hypnotized by Sentence 
14, marked by P3 as the most dominant, in line 
with Evanti (2017) and Gunawan (2017).7,8 On 
Subject 4, the brain part significantly induced was 

P4 as much as 28 times (90.3%), P3 as much as 26 
times (83.8%), O2 as much as 30 times (96.7%), F4 
and F8 as much as 29 times (93.5%).
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DISCUSSION

Based on the results, it was found that Subject 1 
started to get hypnotized by Sentence 8, marked 
by P4 as the most dominant and there was no 
visible marking on the frontal area. Subject 2 
started to get hypnotized by Sentence 19, marked 
by P3 as the most dominant and on the frontal 
part was marked by F3 on Sentence 23. Subject 3 
started to get hypnotized by Sentence 4, marked 
by P3 as the most dominant and on the frontal 
part was marked by Fp1 on Sentence 21. Subject 4 
started to get hypnotized by Sentence 14, marked 
by P3 as the most dominant and on the frontal 
part was marked by F4 on Sentence 14.

The most induced parietal electrode 
channel during dental hypnosis on Subject 1 was 
P3 as much as 8 times (50%), on Subject 2 was P3 
as much as 30 times (88.2%), on Subject 3 was P3 
as much as 22 times (84.6%), and for Subject 4 
was P4 as much as 28 times (90.3%). In this study, 
three subjects showed that P3 was most induced 
during dental hypnosis and only one subject 
showed P4. Parietal lobe itself functions as the 
central area of sensory awareness. The posterior 
parietal cortex plays an important role in the 
integration of visuomotor, spatial perception, 
spatial orientation, aspects of attention, and 
visual motor analysis.9 This is in line with Tebecis 
et al (1990), which stated that patients with high 
susceptibility produces more theta activity in the 
parietal part of both hemispheres, during waking 

and hypnosis, in both eyes open and closed.10 This 
is also in line with Fingelkurts et al (2007) which 
showed a fairly large distribution of theta and 
alpha brain waves on the parietal area.10 Whereas 
in the frontal area, on Subject 1 F4 appeared once 
(6.25%), on Subject 2 F3 appeared once (2.9%), 
on Subject 3 F3 appeared 3 times (11.5%), and on 
Subject 4 F4 appeared 29 times (93.5%).

The affected hemisphere of three 
subjects were left parietal and one subject was 
right parietal. According to Cappelletti (2010), 
the left and right parietal play different roles in 
numerical processing, the left parietal cortex is 
more involved in precise and language-dependent 
number processing, while the right cortex is more 
involved in processing approximate numbers. 
Left parietal activation reflects various processes 
associated with the extraction and comparison 
of gathered information, whereas right parietal 
number activation is more involved in the 
conceptual processing of numbers rather than 
object names.11

As a whole, this study showed appearance 
on hypnotic markers were more significant on the 
parietal area, characterized by the appearance of 
dominant medium frequency, and the parietal area 
was also more induced during dental hypnosis. 
As for the frontal area, there was no sign of 
hypnotic marker, not in line with previous studies 
which stated that the frontal area is also induced 
marked by the increasing dynamics of the medium 
frequency.7,8 But similar study needs to be carried 

Figure 4. Brain Mapping on Subject 4
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out using other brain mapping methods and a 
study which differentiates between hypnotized 
patients and non-hypnotized patients.

CONCLUSION

Dental hypnosis effects can be observed easily 
using Quantitative Electroencephalography 
method. Dental hypnosis affects brainwaves and 
brain mapping which indicate relaxations of brain 
waves especially on parietal lobes.
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