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ABSTRACT

This study was conducted to recognize the stress based on Electrocardiography (ECQG)
waveform. Subjects for this research were 20 of students from Sultan Salahuddin Abdul
Aziz Shah Polytechnic. Experimental setup using Electrocardiography (ECG) was used
as the main research instrument. This research focused on ST segment in the ECG
waveform for recognition of stress. Besides that, the questionnaires were distributed to
investigate the factors and effects of stress among students. From the 20 subjects, 10
subjects were stressed due to their value of the ST segment in the range from 0.11 to
0.34mV. From the questionnaire, 70% of the subjects was sense of heart rate increase or
heart missing a beat when they are in stress. 65% of subjects also agreed that because of
stress they experienced breathing difficulty. From this research, it is concluded that the
effect of stress among students include breathing diéfﬁcuity and sense of heart rate increase
or heart missing a beat when they are stressed. It is proved based on the subject’s ST
depression via ECG waveform. Then, Graphical User Interface (GUT) by Visual Basic has

been designed for recognition of stress.




vi

ABSTRAK

Kajian ini adalah mengenai penentuan stress melalui isyarat Elektrokardiografi (EKG).
Tujuan kajian ini dilaksanakan untuk menentukan stress melalui isyarat ECG. Subjek bagi
kajian ini terdiri daripada 20 pelajar dari Politgknik Sultan Salahuddin Abdul Aziz Shah.
Dua kaedah telah digunakan dalam kajian ini. Kaedah yang pertama adalah kaedah
cksperimen. Elektrokardiografi (EKG) digunakan sebagai peralatan yang penting dalam
kajian utama ini. Kajian ini memberi turnpuan kepada segmen ST dalam ECG gelombang
bagi menentukan stress. Kaedah kedua adalah pengedaran soal selidik untuk mengetahui
faktor-faktor dan kesan stress di kalangan pelajar. Daripada 20 subjek, 10 subjek
mengalami stress kerana nilai mereka di segmen ST dalam julat 0.11 hingga 0.34mV.
Daripada soal selidik, 70% daripada subjek merasakan serangan jantung secara minima
apabila berada dalam stress. Manakala 65% daripada subjek juga bersetuju bahawa stress
mengalami kesukaran semasa pernafasan. Kesin;pulannya, berdasarkan kepada soal
selidik tentang kesan stress di kalangan pelajar, terdapat tindakan ke arah jantung dan
kesukar semasa bernafas apabila mereka menghadapi tekanana la dibuktikan berdasarkan

nilai ST segmen pada subjek melalui ECG gelombang,.
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CHAPTER 1

INTRODUCTION

K

Introduction

Human heart consists of four main parts which is right ventricle,
left ventricle, right atrium and left atrium. It is the main organ of human to
supply blood and oxygen to all parts of the body. This
amazing muscle produces elecirical impulses through a process called cardiac
conduction. These impulses cause the heart to contract and at rest, producing
what known as heartbeat. The heart is, in the simplest terms, a pump made up
of muscle tissue. Like all pumps, the heart requires a source of energy and
oxygen in order to function. The heart's pumping action is regulated by an
electrical conduction system that coordinates the contraction of the various

chambers of the heart.
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Figure 1.1: Electrical system of heart

Heart disease is the leading cause of death in thé United States and can
be attributed to the lifestyle factors that increase the risk of atherosclerosis or
narrowing of arteries. Smoking, along with poorly controlled hypertension, and
diabetes, causes inflammation and irritation of the inner lining of the coronary
arteries. Over time, cholesterol in the bloodstream can collect in the inflamed

areas and begin the formation of a plaque!

Tests to diagnose heart disease can include Electrocardiogram
(ECG), Holter monitoring, Echocardiogram, Cardiac catheterization, Cardiac
computerized tomography (CT) scan and Cardiac magnetic resonance imaging

(MRD).

This study focused on ECG Holter because ECG Holter monitor is a
portable device for continuously monitoring various electrical activity of the
cardiovascular system for at least 24 hours. Electrical activity of heart can be

recorded with surface electrodes on chest or Ii;jnbs.




Function of ECG are check the heart's electrical activity, find the cause
of unexplained chest painor pressure. This could be caused by aheart
attack, inflammation of the sac surrounding the heart (pericarditis), or angina,
find the cause of symptoms of heart disease. Symptoms include shortness of
breath, dizziness, fainting, and heartbeats that are rapid and irregular
(palpitations), check the health of the heart when other diseases or conditions
are present. These include high blood pressure, high cholesterol, cigarette
smoking, diabetes, and a family history of early heart disease. ECG also used
to identify the Autonomic Nervous Activity (ANS) of emotion and stress

identification[1].

Stress is simply the body's non-specific response to any demand
made on it. Stress is not by definitien synonymous with nervous tension or
anxiety. Stress provides the means to express talents and energies and pursue
happiness; it can also cause exhaustion and illness, either physical or
psychological; heart attacks and accidents[2].Stress is one of the serious factors
for causing many diseases, mental illness and disorders. There are several
research investigations are gradually coming up to resolve the limitations on

measuring, analyzing and identifying the human stress levels[3].

In electrocardiography the ST  segment connects the QRS
complex and the T wave and has a duration of 0.080 to 0.120 sec (80 to 120
ms). The ST segment in an ECG is an indicator of heart muscle blood flow. A
normal ST segment, signifies adequate blood flow. A depressed ST segment,
signifies inadequate blood flow. When there is blockage in a heart artery, the
resting blood flow is sufficient for the resting heart, so the ST segment is
normal. During stress, there is demand for more blood flow. Because of the
narrowing, the supply of blood cannot meet the heart muscle demands, and the

ST segment gets depressed{4].ST segment depression >0.1 mV[5].




" Figure 1.2: Normal & Stress ECG signal

Hence, in this research, will recognize the stress via an ECG signal.

Problem statement

Today’s increased use of electronic stresé detector device. Somé of the
device detect stress via finger temperatwre [6),[71,[8], skin conductance{9],
spittle and etc. Depending on how feel, stress scale will fluctuate between 0 to
3 (low stress), 4 to 7(moderate stress) and 8 to 10 (high stress). However, there

are lack of awareness among society because using the stress scale.

Hence, in this reseaich, Electrocardiography(ECG) used to identify
stress based on ECG signal. The ECG records the electrical activity of the
heart. The change in electrical potential over time that is reflected in the ECG

sighal measurement.
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1.4

1.5

Objective

The main objective is to recognize the stress based on ECG waveform.

To achieve this objective, the sub objective is:

I.  To identify the characteristics of ECG signal
II. To determine the stress based on ECG waveform

L. To validate the stress by GUI system

Scope of the study

The study was conducted to clarify the stress level via ECG signals.
Subjects are selected among polytechnic students which consist of 20 students.
The study was conducted by experimental method and instrumental method.
Questionnaire used as instrumental method whereas ECG Holter used as

experimental method to conduct this research.

Importance of research

At present, to detect stress are detected by electronic stress detector
such as galvanic skin response stress sensor, portable stress sensor and  etc.
The ECG records the electrical activity.of the heart, The change in electrical
potential over time that is reflected in the ECG signal measurement can be used
to diagnose stress-related disorders. The importance of this research is to
make the younger generation realize importance of heart and to take care of
the heart. Besides that, due to lack of awareness among the society, this

research is done to alert the society.
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