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ABSTRACT 

Post traumatic stress disorder (PTSD) is a stress disorder that is caused by traumatic 

events that are considered a threat to someone’s life and to be frightening eventsPost-

traumatic stress disorder as a result of traffic accidents are mostly found in Indonesia. 

This is due to the increasing number of residents who have private vehicles. The aim 

of this study is to determine the effects of visual stimulus in the form of images of a 

traffic accident on the beta brain waves of subjects. Therefore the illustration of a 

PTSD individual’s beta brain wave can be obtained. This is important to assist in 

strengthen the diagnosis of PTSD with different methods using non-invasive 

electroencephalograph device (EEG). It is known that post-traumatic stress disorder 

has made a dysfunction in the central nervous system area, especially in the area of 

medial prefrontal cortex, hippocampus, and amygdala (Bremner, 2002).  Research 

conducted by Hammond (2007) shows that the right frontal area (F4), parietal area 

(P3, P4), and the middle area of the brain (Cz) have a high level of beta brain waves 

in PTSD subjects. The type of research used is  experiment with nonequivalent 

control group design.There are six individuals which makeup the research sample 

which consists of 3 individuals as experiment group (PTSD) and, three individuals as 

control group (non PTSD).The analysis result shows that the experimental group 

experiencesincreasingbeta brain waves in the right frontal area (F4), parietal (P3, P4), 

and the middle area of the brain (Cz), while the control group has experienced 

declining beta waves. The conclusion is that Individuals with PTSD experience 

anxious arousal while non-PTSD individuals do not experience anxious arousal. 
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Introduction 

Post Traumatic Stress Disorder is a 

disorder caused by a traumatic event 

that an individual considered as a threat 

to their life. There are numbers of 

traumatic events that can trigger PTSD 

such as natural disasters, traffic 

accidents, nuclear explosions, torture, 

rape, and wars or conflicts (APA, 

2000). Based on  DSM-IV TR, PTSD 

is characterized by three main 

symptoms ;(1) hyperarousal (physical 

and psychological arousal), (2) re-

experiencing of the event (Individuals 

feel/ assume that they re-experiencing 

the same  traumatic events), (3) 

Avoidance (Avoid everything that is  

associated with the traumatic event). 

Referring to the types of traumatic 

events above, it is known that traffic 

accident is one of the events that can 

cause post-traumatic stress. Based on 

the data published by (WHO) on traffic 

accidents, Indonesia is the country with 

the highest increase in traffic accidents. 

Indonesia is third on the list for the 

number of accidents. Therefore, 

Indonesia has great potential for PTSD 

cases. Based on the data, researcher 

can make a conclusion that there are 

victims killed in the traffic accidents 

and survivors. 

Post traumatic stress disorder is closely 

related to neurobiological and 

psychological systems.  According to 

DSM –IV TR, PTSD not only resulted 

in three main symptoms but also 

neurological response. Brain neural 

activity presents how active a particular 

brain area is. According to Horlings 

(2008), the limbic system is closely 

related to post traumatic stress 

disorder. It is known that the amygdala 

is connected directly to the frontal 

cortex, thereby measuring brain 

activity through brain waves using 

electroencephalography can be done. 

Brain waves can show a person's 

consciousness in certain circumstances, 

such as when they are in a high 

awareness, relax, sleep, dreamless 

sleep, even a state of stress.  

Electroencephalograph (EEG) is a 

device that is easily accessible and 

useful in relation to the measurement 

of brain activity. When it is compared 

with other  brain imaging devices such 

as fMRI, MRI, CT-Scan, MEG, 
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SPECT, and PET, 

electroencephalography is considered 

to be more practical and simple to use. 

EEG does not use chemical substances 

and does not deliver any radiation to 

individuals, therefore EEG does not 

have side effects on the patients. There 

have been many neuroscience studies 

on stress response. Unfortunately, the 

results of those studies are not 

optimal,especially study results that is 

related to PTSD and its treatment. 

Keep in mind that this study is part of a 

larger research concerning individual 

treatment of PTSD through Eye 

Movement Desensitization and 

Reprocessing (EMDR) therapy. 

Therefore, the results of this study are 

useful as a baseline and measurement 

indicators of the effectiveness of these 

therapies. In addition, this study is 

expected to provide the readers with a 

better understanding/more knowledge 

about post traumatic stress disorder 

(PTSD) as viewed from brain wave 

activity.  

Based on the above explanation, the 

researcher will measure brain activity 

of traffic accident victims who suffer 

from PTSD. Measurement is conducted 

using electroencephalography.  

The areas of the brain that are 

measured are right frontal and parietal 

areas using F4, P3, P4 and Cz electrode 

channels. Therefore the image 

(illustration) of brain activity of 

individuals with PTSD can be obtained 

by measuring an increase or decrease 

in the amplitude spectral density of 

beta brain waves.   

Research methods 

The study design used is nonequivalent 

control group (Christensen, 1988), 

which in this study the two groups are 

not equivalent and the difference of 

these groups are compared from the 

baseline and treatment phases. The 

experimental group is measured at 

baseline and treatmentphases before 

evaluating the decline or the increase. 

Control group is also measured at the 

phases of baseline 1 and baseline 2 

followed by evaluating the decrease 

and increase.When the stimulus is 

being given, measurement is conducted 

to see the difference. Finally, the result 

of the increasing or the declining of 
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beta brain waves of each group is 

compared as shown in table 1. 

Table 1. Research Design of non-

equivalent Control Group 

(Christensen, 1988) 

  

Pre 

 

Treatment Post Difference 

EG 
 

Y1 

 

X Y2 

 

Y1-Y2 

CG Y1 

 
Y2 

 

Y1-Y2 

 

EG = Experimental Group  

CG = Control Group  

 

The aim of this study design is to see 

the effect of giving a visual stimulus on 

the changes in beta brain waves of 

individuals suffering from PTSD by 

comparing the differences between the 

two groups. 

Therefore, the researcher can find some 

data which illustrate beta brain waves 

of the individuals suffering from PTSD 

. Experimental group consists of 

individuals who suffered from PTSD 

and Control group consists of 

individuals who do not suffer from 

PTSD that become the baseline in 

evaluating the effects of visual stimulus 

treatment. 

There are six people respondents 

,whereas three individuals are in 

experimental group and three other 

individuals are in control group. The 

characteristics of the samples are 

defined as follows: 

1. The individuals (the traffic accident 

victims) are diagnosed as suffering 

from PTSD by Psychologists and 

hospital Medical Doctors. 

2. Adults aged between 20 and 25 

3. Their five senses are functioning 

normally 

4. They do not have a history of 

mental illness or brain disorder  

5. They never received any 

psychological treatment concerning 

PTSD 

6. They do not consume addictive or 

psychoactive drugs 

7. They are willing to take the 

treatment and sign informed 

consent form provided by the 

researcher. 

EEG study design is divided into three 

segments, in which each segment has a 

duration of 3 minutes. The first 

segment is EEG recording of neutral 

phase 1, the second is EEG recording 
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of neutral phase 2, and the third 

segment is treatment phase. The 

stimulus used in this study is visual 

stimulus in the form of pictures of the 

accident scene displayed on a screen.  

Before recording is conducted, the 

individuals should have enough rest 

and have had breakfast. During the 

recording, the individuals are lying on 

a bed where the stimulus screen is 

positioned in front of them. This is 

intended to reduce the brain wave 

artifacts during the measurement 

process, because if there are wave 

artifacts, brain waves cannot be 

quantified.  

When the Nicolet 

electroencephalograph device, the 

individual, and the measurement staff 

are ready, EEG electrodes are installed 

on the individual. During the 

measuring process, the individuals are 

asked to open and close their eyes. 

Measurement is conducted based on 

the design made. There are several 

stages in the raw data process. The first 

stage is to conduct beta brain wave and 

selected electrode channels 

filtration.The second stage is to change 

the raw data of brain waves which have 

format (.e) into the format (.txt) using 

EEG LAB software, to obtain the value 

of amplitude spectral density that 

indicates the amplitude of the brain 

waves. The third stage is the filtration 

of PSD (Power Spectral Density) 

number/coefficient based on brain 

areas/electrode channels used. The 

fourth stage is to calculate the variance 

between the two phases in each study 

group, in order to obtain knowledge 

about the increasing or decreasing 

ofbeta brain waves. The last stage is to 

make the final result into histogram to 

see the level of the declining of the 

brain wave amplitude clearly. 

Result 

Based on the results of data processing 

, an output is obtained in which there is 

an increasing beta  brain wave of the 

four brain areas ; right frontal (F4), the 

left  and right parietal (P3, P4) and the 

mid- brain (Cz) but, the opposite 

happens in the control group. It is 

shown in graph 1.  
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Graph 1 The amplitude of beta brain wave of 

each individual 

Amplitude spectralthe increasing and 

decreasing beta brain wavesin each 

brain area is presented in table 2 below:  

  EG CG 

F4 0.34 -0.01 

P3 0.15 -0.47 

P4 0.2 -0.11 

Cz 0.08 0 

Table 2 Average Amplitude of Spectral Density 

between EG and CG 

F = Frontal  

P = Parietal  

Cz=Central Zone  

Based on the graph and the table, it is 

clear that the right frontal area (F4) of 

the experimental group experience 

hyperactivity characterized by 

increased beta brain waves (PSD = 

0.34). Meanwhile, the control group 

experiences a decreased brain activity 

that is characterized by decreased beta 

brain wave (PSD = 0.01).  

The experimental group‘s left 

parietal area (P3) experiences 

hyperactivity characterized by 

increased beta brain wave (PSD = 

0.15), meanwhile the control group 

experiences decreased betawave (PSD 

= 0.47). 

In the right parietal are (P4) of 

experimental group, there is increased 

beta brain wave (PSD = 0.2), while the 

control group experienced decreased 

beta brain wave (0.11 

In the mid brain (Cz), the experimental 

group has experienced increased brain 

activity that is characterized by 

increased value of PSD (0.08).On the 

other hand, there is no changes in brain 

activity (PSD=0) of the individuals in 

experimental group. 

Discussion 

Beta brain wave indicates that a person 

is at a relatively high level of 

awareness, including when the person 

is in a depressed condition.  The 

increase of beta brain wave in certain 

areas of the brain indicates an activity 
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is happening in that brain area. 

Similarly, the decline of beta brain 

waves in specific brain areas indicates 

there is decreasing activity in that brain 

area. 

Based on Emotional Dimensional 

models introduced by Davidson (1999) 

and Horlings (2008), there are two 

dimensions which are positive-negative 

/ like-dislike / approach-avoidance and, 

arousal / annoyed. The right 

hemisphere of eachindividual in 

experimental group is more active than 

the left hemisphere. This means that on 

the first dimension, the individuals of 

experimental group   have experienced 

avoidance to the stimuli that is 

associated with the traumatic 

experience.  

In the second dimension, the   right 

hemisphere is dominantly more active 

than the left hemisphere. This indicates 

that the individuals have experienced 

anxious arousal. This is also supported 

by the hyperactivity of the right frontal 

area (F4) which is responsible for the 

emotion processing. The experimental 

group has experienced the increased 

strength / hyperactivity of beta brain 

waves. This indicates that individuals 

with PTSD experience emotional 

arousal. There is also an increase in 

parietal area (P3, P4) which can 

indicate that the experimental group 

has experienced anxiety and wariness. 

In addition, the central area of the brain 

(Cz) of the experimental group also 

shows an increase / hyperactivity. This 

supports the existence of a specific 

motor response which is also a reflex 

response of brain activity / excessive 

anxiety and avoidance of the 

individuals in experimentalgroup / 

individuals with PTSD.  

Conclusion 

1. There are effects of visual stimulus 

treatment in the form of images of 

traffic accidents to the individuals 

with PTSD indicated by an 

increase in the value of the 

amplitude spectral density of beta 

brain waves. 

2. The increased amplitude of beta 

brain waves indicates that 

individuals with PTSD have 

experienced withdrawal or 

avoidance,anxious arousal), 
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anxiety, and excessive negative 

emotions (fear). 

3. Each individual with PTSD has a 

different range of beta brain waves 

strength/level because every 

individual has his/her own 

characteristics.  

 

Suggestion 

 

1. For further research, it is 

recommended that control group 

should consist of the individuals 

with PTSD, in order to see a better 

and clear dynamic that occurs. 

2. More research subjects/individuals 

are needed to enable significance 

test (statistic) to be used and PSD 

standard value can be made based 

on total result of individuals’ brain 

wave measurement. 

3. It is recommended to select 

individuals with PTSD who 

suffered from traffic accidents that 

happened at the same / relatively 

close period of time. 

 

Acknowledgment :  

This research was funded by HIBAH 

PEKERTI DIKTI . We would like to 

thanks to DIKTI.  

Thanks to Pramitha Laboratory for  

supporting in measure brain wave by 

EEG . 

Thanks to Medical Physical 

Laboratory, Physics Technique , 

Bandung Institute Technology (ITB) 

for helping in understanding EEG 

device.  

 

 

 

References 

Alwisol, 2009. Personality Psychology, 

Malang: UMM Press 

Anonim. 2010b. Brainwave states dan 

How to acces them. (Diakses 29 

November 2014). 

 http://synthesislearning.com 

Anonym. 2010d. BCI2000. (Diakses 29 

November 2014) 

http://www.bci2000.org/wiki/in

dex.php/User_Tutorial:EEG 

_Measurement_Setup.  

Astafiev, S. V., Schulman, G. L., 

Stanley, C. M., Snyder, A. Z., 

Essen, D. C. V. & M. Corbetta. 

2003. Journal of Neuroscience. 

Bremner, Douglas J. 2002. 

Neuroimaging Studies in Post-

Traumatic Stress Disorder. 

Atlanta: Current Science Inc. 

http://synthesislearning.com/
ttp://www.bci2000.org/wiki/index.php/User_Tutorial:EEG
ttp://www.bci2000.org/wiki/index.php/User_Tutorial:EEG


Proceeding : ISBN : 978-602-9019-72-8, Dalam kegiatan International Conference Faculty of 

Psychology SemarangUniversity (USM), Semarang, 15-17 October 2015 

 

Budzynski, Thomas H., et al. 2009. 

Introduction to Quantitative 

EEG and Neurofeedback: 

Advanced Theory and 

Applications, 2nd Edition. 

Oxford: Elsevier Inc. 

Campbell, Donald T., et al. 2002. 

Experimental and Quasi 

Experimental Designs for 

Generalized Causal Inference. 

Boston: Houghton Mifflin 

Company. 

Chaplin, J.P. 1981. Psychology 

Dictionary .Jakarta: PT. 

RajagrafindoPersada. 

Christensen, Larry B. 1988. 

Experimental Methodology, 4th 

Edition. Massachusetts: Allyn 

and Bacon, Inc. 

Col., J., 2010. The Brain. (Diakses 2 

Januari 2015) 

http://www,enchantedlearning.c

om/subjects/anatomy/brain/stru

cture.shtml.  

Davidson, Richard J. 1998. Affective 

Style and Affective Disorders: 

Perspectives from Affective 

Neuroscience. Madison-USA: 

Psychology Press Ltd.  

Davidson, Richard J., et al. 1999. 

Regional Brain Function, 

Emotion and Disorders of 

Emotion. Madison-USA: 

Elsevier Science Ltd. 

Everly, George S. Jr. 2002. A Clinical 

Guide to the Treatment of 

Human Stress Response, 2nd 

Edition. New York: Kluwer 

Academic Publishers. 

Gazzaniga, Michael S. 2009. Cognitive 

Neuroscience: The Biology of 

the Mind, 3rd Edition. New 

York: W. W. Norton & 

Company, Inc. 

Gumelar, Gema. 2015. The effects of 

auditory stimulus treatment on 

alfa brain wave to individuals 

with PTSD people. Jurnal 

Psikologi Klinis Indonesia. 

Guyton, Arthur C., et al. 2006. Medical 

Physiology Text Book (Buku 

Ajar FisiologiKedokteran) , 11th 

edition  Jakarta: EGC Medical 

Publisher. 

Horlings, R. 2008. Emotion recognition 

using brain activity.Master of 

Science Thesis.Delft University. 

Kaplan, Harold I., et al. 

2010.Psyciatricsynopsis  

,Clinical Psychiatric science, 

Book one Tangerang: 

BinarupaAksara. 

Kaplan, Harold I., et al. 

2010.Psyciatricsynopsis  , 

Clinical Psychiatric science, 

Book two. Tangerang: 

BinarupaAksara. 

King, Laura A. 2010. General 

Psychology. Jakarta: 

SalembaHumanika. 

Martini F. H. & J. L. Nath. 2009. 

Fundamental of Anatomy & 

Physiology 8th ed. USA: 

Pearson Education, Inc. 

Matlin, Margaret W. 2009. Cognitive 

Psychology, 7th Ed. 

International Student Version. 

http://www,enchantedlearning.com/subjects/anatomy/brain/structure.shtml
http://www,enchantedlearning.com/subjects/anatomy/brain/structure.shtml
http://www,enchantedlearning.com/subjects/anatomy/brain/structure.shtml


Proceeding : ISBN : 978-602-9019-72-8, Dalam kegiatan International Conference Faculty of 

Psychology SemarangUniversity (USM), Semarang, 15-17 October 2015 

 

New Jersey: John Wiley & 

Sons, Inc. 

Neuman, W Lawrence. 2006. Social 

Research Method. USA: 

Pearson Education, Inc.  

Noback, C. R., Strominger, N. L., 

Demarest, J. D., & D. A. 

Ruggiero. 2005. The Human 

Nervous System: Structure and 

Function. Sixth Edition. New 

Jersey: Humana Press. 

Pinel, John P.J. 2009. Bio-

phsycology,7th edition . 

Yogyakarta: PustakaPelajar. 

Praditya, Erlangga Bintang. 2011. The 

role of GI acupuncture in 

declining stress level of 

bandung Institute of technology 

students  a day before final oral 

exam through Alpha brain wave 

measurement. Thesis. Bandung: 

Bandung Institute of 

Technology  

Proverbio, A.M. dan A. Zani. 2002. 

Electromagnetic manifestations 

of mind and brain. The 

Cognitive electrophysiology of 

mind and brain. USA: Elsevier 

Purawijaya, Dandry Aly. 2013. 

Evaluation of Blue light 

Exposure on the changes in beta 

brain wave of driving 

simulation drivers in the 

evening.Skripsi Sarjana. 

Bandung: Bandung Institute of 

Technology . 

Purves, D., G.J. Augustine, D. 

Fitzpatrick, W.C. Hall, A.S. 

LaMantia, J.O. McNamara, dan 

S.M. Williams. 2004. 

Neuroscience 3rd ed. 

Sunderland: Sinaeur Associates, 

Inc. 

Rippon, G. 2006. 

Electroencephalography.In 

Methods in Mind. (Eds) Senior, 

C., Russel, T., M. S. Gazzaniga. 

Library of Congress: 

Cambridge. 

Rosted, P., P.A. Griffiths, P. Bacon, N. 

Gravill. 2001. Is there an effect 

of acupunture on the resting 

EEG?.Complementary 

therapies in medicine. 

Schinka&Velicer, et al. 

2003.Handbook of Psychology 

Vol. 2 Research Methods in 

Psychology. John Wiley & 

Sons, Inc.: United States of 

America. 

Schiraldi, Glenn. 2009.Post Traumatic 

Stress Disorder, 2nd Edition. 

New York. Mc. Graw& Hill. 

Steriade, M., Gloor, P., Llinas, R.R., 

Lopes da Silva, F.H. 

&Mesulam. 1990. Basic 

Mechanism of CerebalRhytmic 

Activities. 

Electroencephalography and 

Clinical Neurophysiology. 

Susanty, Eka. 2012. ( Effectiveness of 

EMDR therapy in handling  

PTSD on the housewives the 

survivors from Earthquake in 

Pangalengan ,West java , 

Thesis. Bandung: 

UniversitasPadjadjaran. 

Tatum, William O., et al. 2008. 

Handbook of EEG 



Proceeding : ISBN : 978-602-9019-72-8, Dalam kegiatan International Conference Faculty of 

Psychology SemarangUniversity (USM), Semarang, 15-17 October 2015 

 

Interpretation. USA: Demos 

Medical Publishing, LLC. 

Teplan, M. 2002. Fundamentals of 

EEG 

Measurement.Measurement 

Science Review. 

Thompson, L. Dan M. Thompson. 

2007. Neurofeedback for stress 

management. Principles and 

practice of stress management 

3rded. New York: Guilford 

 


