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ABSTRACT

Blood pressure meter is an essential instrument to determine our blood
pressure status. Nowadays, there are various types of blood pressure meter available
manufactured from various companies. In order to meet the demand on telemedicine
and technology advancement, a new form of blood pressure meter is desirable. This
prototype of blood pressure meter is interfaced with a personal computer (PC) which
able to simulate the measurement process in real time. The proposed system was
named e-BPMS (Electronic Blood Pressure Measurement System) suggests the usage
of both hardware and software in determining blood pressure reading. Hardware
elements operate on oscillometric principle which gives the results in terms of
systolic, diastolic and MAP (Mean Arterial Pressure). Furthermore, these results will
be presented and simulated on the software end. e-BPMS graphical user interface
(GUI) was developed by using Visual Basic 6.0 (VB6) language which highlights the
user friendly attributes. Moreover, the simulated waveform will evaluate the blood
pressure and gives beneficial advises in term of controlling blood pressure to be
optimal. This application shows significant improvement on the overall performance
and gives reliable results. The framework used to design e-BPMS is easy to

understand and it can be extended further to endorse new application area.
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ABSTRAK

Alat mengukur tekanan darah adalah penting untuk memberikan status
kesihatan tekanan darah seseorang individu. Kini, terdapat pelbagai jenis alat
mengukur tekanan darah yang beroperasi menggunakan teknik-teknik yang berlainan
dikilangkan oleh pelbagai pengeluar. . Kepesatan perkembangan teknologi pada
masa ini untuk mencapai aplikasi Tele-Perubatan menyebabkan keperluan untuk
mencipta satu alat mengukur tekanan darah yang baru meningkat. Projek ini
bertujuan untuk mencadangkan satu alat mengukur tekanan darah yang baru
menggunakan prinsip osilometrik di mana ianya dihubungkan dengan komputer
peribadi dan boleh mamaparkan simulasi bagaimana tekanan darah seseorang
ditentukan. Prototaip alat mengukur tekanan darah ini dinamakan e-BPMS iaitu
singkatan untuk “Sistem mengukur tekanan darah elektronik”. Sistem ini boleh
dibahagikan kepada dua elemen iaitu “hardware” dan juga “software”. “Hardware”
akan memberikan keputusan analisis dalam bentuk bacaan sistolik, diastolik dan juga
purata tekanan arteri. Seterusnya bacaan ini akan dipaparkan oleh “software” yang
telah diprogramkan menggunakan bahasa pengaturcaraan “Visual Basic 6.0” (VB6)
pada komputer. Hasil prototaip ini berjaya memberi keputusan yang tepat dan
berjaya memenuhi objektif projek ini dan ianya boleh diperbaiki lagi di masa akan

datang.
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CHAPTER 1

INTRODUCTION

1.1 Background

Blood pressure is one of most important measurements which indicate person’s
health condition. Abnormal blood pressure reading may lead to various diseases which
can be prevented by treatment. Blood pressure related diseases are usually being
referred as “silent killer”. The consequence promoted can be either cardiac disorder or
the malfunctions of our body systems. Considering these huge effects may be too
harmful for human body, thus preventive action needs to be taken. High blood pressure
is an epidemic disease which always a major concerns in developed countries. Statistic
shows the great number of cases for the past decades, which triggers the insight to
prevent and control this disease rather than cure it. Nowadays, the need for a reliable
medical technologies and analysis is desirable, since the users prefer to experience their
medical diagnosis themselves. Home monitoring provides an accurate record of
measurements over time helps in planning an overall personal health regimen.

Furthermore, blood pressure management is a step towards a healthier lifestyle.
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1.2 Theory

1.2.1 Blood pressure

Blood pressure is defined as the pressure of the blood against the walls of the
arteries. It is the resultant of two forces. One is created by the heart as it pumps blood
into the arteries and through the circulatory system. The other is the force of the arteries
as they resist the blood flow. Blood pressure is measured in millimeters of mercury
(mmHg) and recorded as two numbers systolic pressure "over" diastolic pressure. For
example, the doctor might say "130 over 80" 130/80 mmHg as a blood pressure reading.
The measurement is taken when the doctor puts the cuff around patient’s arm and pumps

it up.

The pressure exerted by the cuff will block the blood flow in the vessel. As the
pressure is released slowly, blood starts to flow again and the doctor can hear the flow
using a stethoscope. The number at which blood starts flowing again is recorded as
maximum output of pressure of the heart (systolic). Then, the doctor will continue
releasing the pressure of the cuff and listens until there is no sound. The number (80)

indicates the pressure in the system when the heart is relaxed (diastolic).

According to American Heart Association (AHA), optimal blood pressure with
respect to cardiovascular risk is less than 120/80 mmHg. However, unusually low
readings should be evaluated to rule out medical causes. If the patient exhibits low
readings every measurements, there is a potential of having low blood pressure

(hypotension). The systolic pressure of 120 to 139 mmHg or diastolic pressure of 80 to



89 mmHg is considered as at risk of having high blood pressure (pre hypertension).
Furthermore, blood pressure reading of 140/90 mmHg is considered elevated high
(hypertension). The range of blood pressure recommended by AHA is summarized in

the Table 1.1 below.

Table 1.1: Blood pressure classification for adults given by AHA

Category Systolic (mmHg) Diastolic (mmHg)
Normal <130 <85
High Normal 130-139 85-89
Hypertension

Stage 1 (mild) 140-159 90-99
Stage 2 (moderate) 160-179 100-109
Stage 3 (severe) 108-209 110-119
Stage 4 (very severe) >210 >120

Blood pressure reading is known to be varied between one people to another. It
is recommended by AHA that ideally, blood pressure must be checked at least twice a
year and it should be more often if it is high. Some of the factors affecting blood
pressure can be classified into several categories concerning physiological, gender,

lifestyles and many others. The elaboration of these factors will be in following section.

1.2.2 Factors contributing to blood pressure diseases

Firstly is the elasticity of blood vessel determines the amount of blood flow at

one time. The nature of blood vessel changes as we age, as the vessel gets thicker, the



