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ABSTRACT

Nowadays, many different types of health problems do exist in the environment that we are living
in. Among those, some of them are live with patients throughout their lifetime. Diabetes,
hypertensions, HIV, Cardiac, Cancer, etc. are some of them. These types of diseases need
continuous healthcare services and lifelong physician consultation.

Ethiopia is a one of the developing country in which the vast majority of the population experience
extremely limited access to medical care services, medical institutions and health extension
programs especially chronic disease patients which needs continuous healthcare service and
lifelong consultation.

These days information technology is growing rapidly and is being apply in different areas. This
results in increase in productivity, quality of service and improved efficiency and effectiveness of
the organization.

Mobile phone knowledge base system is an intelligent software that deployed or accessed through
mobile devices, and it provide a knowledge base system services for clients with poor medical
facilities. Like lack of experienced medical personnel and people having insufficient income to get
proper medical attention and care.

As a result, objective of the study was to investigate the applicability of rule-based reasoning
approach in the development of mobile knowledge-based system for selected chronic disease that
can simulate the services of medical experts.

To achieve this objective, knowledge is acquired using both structured and unstructured extensive
interviews with domain experts, which are selected purposively from Tikur Anbessa (Black Lion)
Specialized Hospital and Adama Hospital and Medical College. Additionally, knowledge is
acquired from secondary sources by using document analysis method of knowledge elicitation.

The knowledge acquired is modelled using decision tree structure and decision table that represents
sign and symptom, complication and procedures involved in disease diagnoses. Based on the
model, the prototype is developed with JESS which is a rule-based engine with scripting
environment and can be used to build Java software that has the capacity to “reason” using
knowledge that has been supplied in the form of declarative rules. JESS uses an enhanced version
of the Rete algorithm to process rules.

The outcomes of this study are an Amharic web application and two Mobile applications
prototypes in which the first is an android application to deploy on smart phones and the other is a

java application that can deployed under any non-smart phones with a java virtual machine. Those



applications enable to provide widespread knowledge base system services for clients through their
mobile phones or their computer.

Prototype evaluation with domain experts shows 88.2% user acceptance, which is very good based
on per defined evaluation standards or measurement criteria. In addition, the performance of the
system is evaluated by using predictive validation techniques with fifty-six test cases. The results
of the validation test case indicate that the prototype is about 85.7% accurate.

The prototype knowledge-based system needs further studies to expand its scope and to enhance

the performance of it by integrating with other knowledge representation techniques.
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CHAPTER ONE

1. INTRODUCTION
1.1Background of the Study

Healthcare problems are crucial to the overall well-being of individuals, societies, and countries.
It is because of lack of continuing medical education programs, skill, qualified staff, personnel,
economy and infrastructure it is difficult to provide proper treatment to clients especially in
developing countries [1]. Different types of health problems are available throughout the world;
some diseases live with patients throughout their lifetime. Diseases like diabetes, hypertensions,
HIV, cardiac, cancer, etc. are some of them and need continuous healthcare service and lifelong
consultation [2]. The vast majority of diseases are self-limiting or can be treated with the
knowledge and skills that a qualified medical doctor is trained for.

As the number of people living with chronic disease rises at higher rate and they need continuous
health care service and lifelong consultation, there is a need to better manage the patients, and to
respond quickly to their problems for appropriate care, treatment, advice and follow-up.

To provide such treatment and improve their life style there should be a technological support on
medical and health sector which enables patients’ to be engaged in self-management of diseases.
Self-management in medical and healthcare service especially for patient with chronic diseases
will facilitate and helps to [3]:

¢+ Understand their condition and various treatment options

X/
°

Review and monitor a plan of care (e.g. care plan)

X/
°

Engage in activities that protect and promote

DS

» Monitor and manage the symptoms and signs of the condition

X/
°

Manage the impact of the condition on physical, emotional and interpersonal relationships.
Improvements of technology and self-managements of client in medical and healthcare service
have helped people around the world to live longer with a better quality of life. New medical
technologies and improvements in health information systems have benefited medical supply and
provisions of patient diagnosis and treatment services [4]. One of the technologies which is
currently used in medical and health sector environments is knowledge base system. Knowledge
base system is an intelligent software application that utilizes acquired expertise from experts and

knowledge from different source, in a specific domain to provide expert wise information in



nonexistence of the expert, to its users through a dialog or a conversation conducted between the
user and the KBS application [5].

KBS provides a technique to model the reasoning processes of experts and use their knowledge
to solve specific problems [5]. It is being increasingly used in medical environments such as
hospitals, pharmacy, health extension, laboratories, and intensive care units, with a view to the
improvement of the quality of healthcare services and reducing the likelihood of incorrect
medical decisions.

Transformation of KBS into a mobile phone-based solution would extend their benefits, facilitate
and integration into medical environments. It can also play a major role by providing support in
common clinical problems like prediction of diseases, prevention of diseases, diagnosis of
diseases, provision of patients with medical information [6].

Mobile phones are nowadays the most popular and widely used means of communication for its
compact size, versatility, wireless communication, increasing capabilities and ease of handling
[5].

It is frequently referred to as “Constrained Computing Devices” for its limited processing,
storage and display capabilities. Whereas nowadays mobile is becoming an important ICT tool
not only in urban regions but also in remote and rural areas. The rapid advancement in the
technologies, ease of use and the falling costs of devices, make the mobile an appropriate and
adaptable tool to bridge the digital divide [5]. Most of the mobile devices are more appropriate
tools and have become an inseparable part of our life, so as the need for mobile-based healthcare

service become substantial as it integrates healthcare more seamlessly to our everyday life [7].

Mobile phone knowledge base system is a computer program that simulates the judgment and
behavior of a human that has expert knowledge and experience in a particular field; that can be
deployed or accessed through mobile devices to provide a knowledge base system services. The
development of a mobile-based healthcare service for medical consultation and support makes it
possible for patients to interact with a doctor-like application with a fast response time [7]. Such
system reduces long queues, patients’ ups and downs in hospitals and it enhances self-medication

of clients through a real-time exchange of information using mobile devices.

1.2 Motivation for the study
Currently, knowledge-based systems are receiving much attention in many fields of areas.
Medicine is one of the areas in which knowledge-based systems received much attention mainly

because of the potential benefits that can be gained from using these technologies [40].



The existence knowledge base system is critical to automate and to over-come the shortage of
human experts in the medical and healthcare services, especially in areas with poor medical
facilities, like lack of experienced medical personnel and people having insufficient income to
get proper medical attention and care [40].

In our country designing an expert system in the medical domain is found at the infant stage and
small number of researches were done on medical expert and those research shows green light on
the possibility of implementation knowledge-based system in the medical domain.

This further motivate to the researchers to design and develop knowledge-based system
prototype for the selected chronic disease using different algorithm, tools with a mobile and web-
based future and it also uses local language to improve the validity and acceptability of the

prototype.

1.3 Statement of the Problem

Healthcare services in our country, Ethiopia and in developing countries have few experienced
medical staff, less infrastructure and almost no information communication technology support
in place [8]. This makes it hard to provide efficient and proper medical attention for clients
especially for those who need continuous healthcare service, like person with HIV, Diabetes
mellitus, hypertension, cardiac. These constraints, added together with poverty situations of the
countries, have made it even more difficult to provide proper and effective medical and
healthcare services [1].

Most of urban and rural communities in Ethiopia have extremely limited access to medical care
services, hospitals, clinics, pharmacy and health extension due to the reasons, the most prevalent
existing problems in healthcare service include the small number of medical staff ,Under
qualified medical personnel in the healthcare institution ,Lack of immediate & on time treatments
because clients are expected to wait for their turn ,work overloads of medical personnel ,Cannot
get medical service at any time and everywhere ,not economical ,no fair share of medical
attention. The nature most of chronic disease need continuous healthcare services and lifelong
psychological consultations. However, in our country, there are no sufficient numbers of specialists
and medical doctors.

Because of this problem, patients are not getting enough diagnoses and treatment specifically, in
patient with chronic disease which needs a continuous healthcare services and lifelong
psychological consultations. This motivate the researchers to focus on representing and

modelling domain knowledge of experts in the field by designing and developing a mobile phone
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knowledge-based system prototype so that the research output would serve as a highlight to
provide expertise diagnosing and advisory service in the area where highly qualified specialized
experts are unavailable. Thus, the significance of conducting this research is showing the
applicability of web and mobile knowledge-based system to support chronic patients (patient with
diabetes, hypertension and HIV) in the diagnosis and treatments process.

In Ethiopia designing an expert system in the medical domain is found at the infant stage and
small number of researches were done on medical expert.

Berhanu Aebissa (2012) worked on the development of KBS for coffee disease and pest control
where it is intended for the diagnosis of common diseases and pests occurring in the coffee plant.
objective of the study was to develop a prototype knowledge-based system for coffee diseases
and pests’ diagnosis and treatment in order to provide better information for non-experts
(farmers), directly or indirectly, about major pests and diseases that threaten coffee production in
Ethiopia, especially at places where there are less number of experts to assist them and, as a
consequence, to empower them to take actions on the constraints occurred as required. To
implement the system prolog programming language was used and the knowledge is represented
in the linguistic form of IF-THEN rules. Finally, the researcher recommended as it will be more
attractive and effective if a Web-based version of it is developed as if it would make the
diagnostic system accessible to anyone (particularly scattered users) with a computer and an
Internet connection and developing an expert system in agriculture area using the mother tongue
of the farmer, helps him/her to know the facts and truths and to increase production.

Seblewongel (2011) has conducted a study on developing a prototype knowledge-based system
for anxiety mental disorder. Objective of the study was to design and develop a prototype
knowledge-based system for diagnosing a patient with anxiety mental disorders with the overall
aim of exploring the applicability of knowledge-based system technology to the specific area.
This study was made in an effort to explore the application of knowledge-based systems in
mental disorder diagnosis and develop prototype knowledge-based system for anxiety disorders
diagnosis. The system helps to identify and screen out the disorder type and the primary actions
to be taken for the identified disorder accordingly. The researcher used rule-based technique and
back ward chaining mechanism to achieve the proposed objective. The findings of the study
revealed that the proposed knowledge-based system was applicable to the domain area and the
results of the study showed that the system has gained a promising user acceptance. Finally, the

researcher recommended as if the prototype should be fully implemented with all its



functionalities and integration of rule-based system with case-based techniques should be made
for a better result.
Those researches were designed and developed as standalone system and they were not localized,
they do not have good user interface even if those research have those limitation the research
show light that initiate other researcher to try different approach, tools and domain to improve
prototype result. This study tried to improve their result by using different algorithms, tools,
approach and domain and use local language.
This research attempts to give light as alternative means of diagnosing to the conventional way of
diagnosing chronic disease. In this regard, the application of knowledge-based system technology,
particularly in the area where highly qualified shortage of experts there, is the best solution to solve
those problems. This research explores the applicability of using mobile knowledge-based system
technology in the domain of chronic disease diagnosis by developing rule-based systems prototype
that can diagnose patients with chronic disease specifically diabetes, hypertension and HIV.
In General, shortage of health professionals and their unfair distribution throughout the country and
research done before motivate the researcher to focus on representing and modelling domain
knowledge of experts in the field so that the research output would serve as a highlight to provide
expertise diagnosing and advisory service in the area where highly qualified specialized experts are
unavailable.
To achieve the goal of the research this, study an attempt is made to investigate and address the
following research questions: -

% How to extract tacit and explicit knowledge on types of disease, symptoms and diagnosis

techniques of continuous healthcare service provision of identified chronic disease?

X/
°

How to model and represent knowledge acquired from domain experts and codified sources?

>

» How to build a rule based expert system prototype for mobile phone and web-based system

which diagnoses and advises user with chronic disease?

X/
°

How to measure the performance and user acceptance of the prototype system



1.4 Objective of the Study
1.4.1 General Objective

The main objective of this study is to design and develop a web and mobile knowledge-based
system prototype for diagnosing patients with chronic disease specifically patient with diabetes,
hypertension, and HIV to exploring the applicability of mobile knowledge-based system
technology to the specified domain.

1.4.2 Specific Objectives
To achieve the general objective, the following specific objectives are formulated.
¢ To review related literature for better understanding of domain and to acquire the necessary

tacit and explicit knowledge from primary and secondary sources

X/
°

To select suitable techniques, tools and algorithms used for developing mobile phone and
web application expert system prototype for selected chronic disease.

+ To model and represent the acquired tacit and explicit knowledge

X/
°

To develop web and mobile phone knowledge base system prototype for diagnosing the
selected chronic disease based on acquired knowledge.

X/

« To evaluate the performance of the web and mobile phone knowledge base system prototype.

1.5 Scope and Limitation of the Study

As noted by world health organization [10]; most common chronic health problems of
developing countries are HIV, cardiac, Diabetes mellitus, Hypertension. All of these chronic
health problems need continuous healthcare service and consultation by medical experts. This
study therefore focused on exploring the possibility of modeling and developing web and mobile
phone knowledge base system prototype for diabetes mellitus, hypertension and HIV healthcare
problems that need experts’ continuous support and follow-ups.

The reason why this research focuses on diabetes mellitus, Hypertension and HIV diseases diagnosis
and treatment is the nature of those disease needs continuous healthcare support throughout thire life
time to proved such support it is difficult with in the current system, domine experts also remommeds
us to work with selected disease because those disease are largely available in Ethiopian.

To explore knowledge of this study we used multi-knowledge collection methods to gain in-

depth understandings of domain, among those domain expert interview and literature review



were most used observations is essential to extract tacit knowledge of domain experts, which are
not addressed by interviewing the domain experts.

Moreover, this study is intended to design prototype mobile knowledge-based system which includes
the task of knowledge acquisition, knowledge modeling, knowledge representation and knowledge-

based system development that addresses selected chronic disease diagnosis and treatment tasks.

For the selected chronic diseases, we collect disease descriptions, cause and symptoms,
complication, possible natural treatments; life style modification like diet and physical activities
to be done were identified and collected. The developed research prototype provides information
about disease causes, signs and symptoms’, prevention mechanisms and diagnosis.

The knowledge-based system doesn’t deal further with drug management in response to chronic
patient diseases. because it needs physical and laboratory examination; it needs detail study on
those medications. Additionally, the domain experts are so busy. It is difficult to get the golden

time of the experts.

1.6 Significance of the Study

The findings of this study indicate the possibility for the development of a web and mobile phone
knowledge base system, which is capable of being deployed in different mobile platforms and
communicate through an internet network. In addition, it benefits medical and Al researchers in
such a way that experts and researchers can get easily and timely access to medical information,
treatment approaches and consultations method. Moreover, being able to use the knowledge base
system through a web and mobile phone has different advantages, especially for the healthcare
service or medical domain [11]. The most important significances of the study are explained
hereafter: -

% It shows the possibility of providing expertise healthcare services in areas that have under
qualified medical personnel in specified domain;

% It shows the possibility empowers everyone to a fair share of medical attention, so that even
people in areas with very poor medical systems and lack of trained personnel, will be catered

for as a mobile phone can work effectively even in very remote area;

X/
°

It shows the possibility to provide a low cost of treatment and consulting service like
professionally trained medical personnel.

¢ It explorer the possibility that knowledge base system can provide advices immediately to the
user, this is very important in the time-critical cases and it reduce the work overload of the

medical staffs.



% It shows possibility of everywhere, any time; healthcare and continuous consultation service
with better quality of life service of the society even if the number and quality of medical

staff is small in place.

1.7 Research Methodology

The following method and techniques have been employed in order to achieve the general and
specific objectives of the study.

1.7.1 Knowledge acquisition
The necessary knowledge in this study was acquired and elicited from Tikur Anbessa Specialized
Hospital and adama referral hospital and medical college directly from medical personals and
secondary source file such as electronic articles, books, journals were assessed. Furthermore, in
this study demonstration and direct observation were considered to acquire the necessary

knowledge for designing knowledge base system.

1.7.1.1 Sampling techniques and sample size

Purposive sampling is one of the most common sampling techniques in qualitative research in
which participants are decided to preselected criteria relevant to a particular research question. We
are used Purposive or judgmental sampling to select domain experts for knowledge acquisition.
Because this strategy enables us to select a particular persons or events to get important
information that cannot be obtained from other choices [16]. Using Purposive technique 15
expertes were selected 4 of them are medical doctor, 7 of them are health officer and 4 of them are
specialities.

The selection criteria of domain experts for the study are based on the profession or expertise,
educational qualification level, year of experience and their immediate position in the selected
chronic diseases diagnosis.

Interview techniques have been employed to acquire the required knowledge from the selected
domain expert. This interview focuses on the common types of chronic disease and its description,
causes, sign and symptoms, complications and possible non-drug-based treatments for those

disease.

1.7.2 Knowledge Modeling
The Acquired knowledge from knowledge acquisition process is then organized and made ready
for use, in an activity called knowledge modeling. Modeling is a process constructs conceptual

models of knowledge intensive activities in the knowledge base system development. This study
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used decision tree and decision table for knowledge modeling because they are more appropriate
for rule-based approach [16].
1.7.3 Knowledge representation

This activity involves preparation of a knowledge modeling and encoding of the knowledge in
the knowledge base [13]. In knowledge-based system there are many reasoning mechanisms
among that the most commonly used are rule based approach, case-based approach or neural
network.
For this research the knowledge representation method, rule based is chosen because it clearly
demonstrates the domain knowledge it has features like uniform syntax, simplicity, modularity;
knowledge is separated from use and control and due to its procedural Interpretations [19].
There are already defined sets of symptoms that enable to identify the disease, levels of disease as a
result rule-based representation method is more appropriate to represent and demonstrate the real
domain knowledge in diagnosing chronic disease patients. Additionally, rule-based systems are the
most commonly used knowledge representation language in medical sectors [6].
1.7.4 Development Language and Tools
This study modeled and developed a web and mobile phone prototype which can be used for
both android and any platforms with JVM (like Nokia, Techno, Blackberry, and others) to
diagnose the patient and to manage patient information by medical doctors like application.
We identified and categorized tools and languages used to design and develop web and mobile
phone knowledge base system prototype.
+ Knowledge base system: - this study used rule-based approach to develop knowledge
base system prototype. for rule base development JESS rule engine was used due to of
the following reasons: -
JESS is small, light, and one of the fastest rule engines available.
Its powerful scripting language gives an access to all of Java's APIs.
JESS includes a full-featured development environment based on Eclipse platform

It uses an enhanced version of the Rete algorithm to process rules

AN NN

JESS is also a powerful Java scripting environment, from which the created Java
objects, call Java methods, and implement Java interfaces without compiling any Java
code.

v" JESS is the only enterprise-capable rule engine to offer both the convenience of an IDE

and an unprecedented level of flexibility and openness that makes it easy for developers



to add the power of heuristic rules into applications that run on everything from
handheld devices to enterprise servers.
v' Because it is java rule based expert system tool, so it is easy to integrate or configure
this java based expert system with java based distributed web service. % Mobile
application this study is developed with
J2ME for any mobile platforms with java virtual machine
Android programming language for android platforms

Distributed system: - RPC technology was used.

SRR NN

Web based system: - JSP (java server page) was used.

v" MySQL: - was used for database system

1.7.5 Knowledge Evaluation
Evaluation is mechanism that is determined to measure the correctness of a system with respect
to the user needs and requirements [13]. The developed mobile rule-based system prototype is
tested and evaluated to ensure the performance of the system in meeting towards established
objectives.
The evaluation process is more concerned with system user acceptance and validations of the
prototype. User acceptance efforts are concerned with issues impacting how well the system
addresses the needs of the user whereas validation efforts determine if the system performs the
intended task satisfactorily.
For this study questioner was prepared to evaluate the developed web and mobile-based system
prototype; in the questioner is included concepts like, easiness to interact with system; having
sufficient data and practical knowledge; capabilities of providing right description and treatments;
efficiency, attractiveness and accuracy of the system and significances of the system.
Similarly, the validity of the mobile knowledge-based system is tested using fifty-six test cases
which have similar parameter with the rules of the prototype by using predictive validation
technique. During this testing procedure, fifty-six are selected purposively and used to test the
performance of the prototype. The correct and incorrect results are identified by comparing
decisions made by domain experts on those cases and with the system conclusions. Decisions
without significance differences between the experts and the prototype knowledge-based system
are accepted as good performance for the prototype knowledge-based system. Domain expert
evaluators interact with the system by using appropriate cases. Then they evaluated the system by
using closed ended questionnaires. And the result showed that the applicability and the user

acceptance of the research were very good.
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1.7.6 Organization of the Study

This research is organized in six chapters. The first chapter, introduce and briefly discuss about
research problems, technological improvement on medical area, objective of the study,
methodology used, scope and limitation of the study, system testing to be used and significance
of the study. Chapter two, is devoted to literature review. It provides a review of related systems
and the lessons learnt from such systems. In addition, it discusses about the concept of artificial
intelligence, expert system or knowledge base system, rule-based system technique, algorithm
and its functionalities on different areas; especially in health area are describe in the subsections
of this chapter.

Chapter three, it deals about the Methodolgy; knowledge engineering; knowledge acquisition
procedures and representation and modeling techniques for each selected type of diseases. The
characteristics of each disease and its diagnoses algorithms and possible nature (nondrug) based
treatment were briefly discussed.

Chapter four of this study is all about knowledge-based system development and system
architecture prototype development process. It discusses briefly general simulation, how system
works and the achieved web and mobile phone knowledge base system prototype. Chapter five in
this chapter briefly describes the prototype system evaluation with different methods. Finally, in
chapter five, conclusion and recommendation were done, based on the outputs and limitations on

the research.
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CHAPTER TWO

2. LITERATURE REVIEW

2.1 CHRONIC HEALTHCARE PROBLEMS IN ETHIOPIA

Weak infrastructure and limited distribution systems in low-income countries result in
complicated access to health services, especially in rural areas. Ethiopia is a poor country with
weak healthcare systems and infrastructure. Reproductive health, like most aspects of health in
Ethiopia, is generally poor, with significant regional disparities in access to services and in health
outcomes. Almost 80 percent of morbidity in Ethiopia is due to preventable communicable and
nutritional diseases, both associated with low socio-economic development. Improving the
general physical infrastructure and strengthening health systems are key to improving health and
require major investments and much time [11].

Chronic diseases are the major cause of death and disability worldwide. The total number of
people dying from chronic diseases is double that of all infectious diseases (including HIV/AIDS,
tuberculosis and malaria), maternal and perinatal conditions, and nutritional deficiencies
combined. 80% of chronic disease deaths occur in low and middle-income countries and half are
in women. Most of chronic disease are cardiovascular diseases (heart disease and stroke), cancer,
chronic respiratory diseases, diabetes, mental disorders, hypertension, vision and hearing
impairment, oral diseases, bone and joint disorders, and genetic disorders [30]. In this study the
following are chronic disease are considered because of their prevalence and persisting for a long

time.

2.1.1 Diabetes

Diabetes Mellitus is metabolic disorder characterized by hyperglycemia resulting from defects in
insulin secretion, insulin action, or both. The chronic hyperglycemia of diabetes is associated
with long-term damage, dysfunction, and failure of various organs, especially the eyes, kidneys,
nerves, heart and blood vessels. It is classified on the basis of the pathogenic process that leads to
hyperglycemia. There are four clinical classes of diabetes [29].

s Type 1 diabetes — results from B cell destruction due to an autoimmune process usually

leading to insulin deficiency.
% Type 2 diabetes — results from a progressive insulin secretory defect on the background of

insulin resistance.
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% Gestational diabetes mellitus (GDM) — any degree of glucose intolerance with onset or first
recognition during pregnancy.

s Other specific types of diabetes — due to other causes such as genetic defects in  cell
function, genetic defects in insulin action, diseases of the exocrine pancreas (e.g. cystic
fibrosis), and drug- or chemical-induced causes (e.g. in the treatment of HIV/AIDS or after

organ transplantation).

2.1.2 Hypertension

Hypertension is a state of elevated systemic blood pressure that is commonly asymptomatic. It is
a major cardiovascular risk factor that is closely associated with lethal complications like
coronary artery disease, cerebra-vascular accidents, heart and renal failure. In 90-95% of cases,
the cause is unknown while the rest are secondary to renal, endocrine, neurogenic and other
abnormalities. Normal blood pressure rises steadily from about 90/60 at birth to about 120/80 in
a healthy adult. A blood pressure reading appears as two numbers. The first and higher of the two
is a measure of systolic pressure, or the pressure in the arteries when the heart beats and fills
them with blood. The second number measures diastolic pressure, or the pressure in the arteries
when the heart rests between beats. It's normal for blood pressure to vary from person to person,
even from one area of the body to another. Consistently high blood pressure forces the heart to
work far beyond its capacity. Along with injuring blood vessels, hypertension can damage the
brain, eyes, and kidneys. People with blood pressure readings of 140/90 or higher, taken on at
least two occasions, are said to have high blood pressure. For those over age 60, readings of
150/90 or higher indicate high blood pressure. If the pressure remains high, doctor will probably
begin treatment. People with blood pressure readings of 180/120 or higher need treatment
immediately [30].

What Does the Systolic Blood Pressure Number Mean? When person heart beats, it contracts and
pushes blood through the arteries to the rest of the body. This force creates pressure on the
arteries. This is called systolic blood pressure. A normal systolic blood pressure is below 120. A
systolic blood pressure of 120 to 139 means a person have prehypertension, or borderline high
blood pressure. Even people with prehypertension are at a higher risk of developing heart disease.
A systolic blood pressure number of 140 or higher is considered to be hypertension, or high
blood pressure. The diastolic blood pressure number or the bottom number indicates the pressure
in the arteries when the heart rests between beats. A normal diastolic blood pressure number is

less than
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80. A diastolic blood pressure between 80 and 89 indicates prehypertension. A diastolic blood

pressure number of 90 or higher is considered to be hypertension or high blood pressure.

2.1.3 Acquired immunodeficiency syndrome
HIV, or human immunodeficiency virus, is the virus that causes AIDS (acquired immune
deficiency syndrome). HIV weakens a person's immune system, reducing his or her ability to
fight infections and cancers. The virus damages or destroys the cells of the immune system,
leaving them unable to fight infections and certain cancers. A person can get HIV by coming into
contact with an infected person's body fluids (blood, semen, vaginal fluids, breast milk), and HIV
can be spread through:- Vaginal, oral, or anal sex, Sharing unclean needles to take drugs,
Pregnancy (from an infected mother to baby), Blood transfusions. And peoples cannot get HIV
from: Touching or hugging someone who has HIV or AIDS, Public bathrooms or swimming

pools, Sharing cups, utensils, telephones, or other personal items, Bug bites.

2.2 Overview of Artificial Intelligence & Knowledge Based Systems
The term Artificial Intelligence refers to the activity of building intelligent systems. It is a
technology of making computers to simulate human being’s intelligence. Most people know the
term Artificial Intelligence is concerned about how to build an intelligent machine. This machine
should have certain capabilities such as: behaves like a human being, smart, problem solver of
unstructured and complex problems as human does, understands languages, learner, and able to
reason and analyze data and information [16]. It is that branch of computer science dealing with
symbolic knowledge, non-algorithmic methods of problem solving. Moreover, the problem-
solving methods themselves are usually not mathematical or data-processing procedures but
qualitative reasoning techniques that relate items through judgmental rules, or heuristics, as well
as through theoretical laws and definitions. Since Al has different applications, it can be used to
develop an expert system and knowledge base system that simulate knowledge of experts for

reasoning in a given domain including health.

2.2.1 Expert Systems and knowledge base system

Expert systems are computer programs that are derived from a branch of computer science
research called artificial intelligence [17]. It is a software package of decision making or problem
solving to achieve an equivalent level of performance - or even more - with a human expert in
some specialized field and usually narrow problem area [18]. It is sophisticated interactive
computer program which use high quality, specialized knowledge in some narrow problem

domain to solve complex problems in that domain [18]. It is often scarce and valuable.
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Knowledge Base systems are computer programs that capture some of that knowledge and allow

its dissemination to others [19].

Knowledge Base System is a problem solving and decision-making system based on knowledge
of its task and logical rules or procedures for using knowledge. Both the knowledge and the logic
are obtained from the experience of a specialist in the area (Business/Domain Expert). Expert
System and Knowledge Base System is a program that emulates the interaction a user might have
with a human expert to solve a problem. The end user provides input by selecting one or more
answers from a list or by entering data. The program will ask questions until it has reached a
conclusion. The conclusion may be the selection of a single solution or list of possible solutions
arranged in order of likelihood [19]. It seeks to capture enough of the human specialist’s
knowledge so that it will solve the problem directly as well and recommend or make decisions
for people, based on knowledge collected from experts in the field, but knowledge base system
differs from a conventional computer program. The conventional program is algorithmic in
nature and will not entail subjective information, whereas, the knowledge base system tends to
behave as human experts in decision making and is highly interactive. It has the ability to
capture human decision-making expertise and represent this expertise as a series of rules and
facts. It can also be economical by leveraging expert, allowing users to function at higher level
and promoting consistency [20]. One of the major privileges of an expert system can be acting as
a productive tool, having knowledge of more than one expert for long period of time by

generating knowledge from data and/or facts by applying rules [16].

Advantages of Knowledge base

Knowledge base system is more useful in many situations than the traditional computer-based

information systems. The following are advantages of knowledge base system [20]:

% Time saving: - the amount of time spent on doing the work manually is reduced.

¢ Quality improvement: - the quality of decision made increases because there are fewer errors
than if the decision performed manually.

% Practical knowledge made available: - knowledge base systems can assist experts in decision
making even if they have that knowledge to hand; this improves the accuracy and timelines
of the decision made.

« Infallible and complete: - unless there are implementation errors, knowledge base systems
will always produce the desired result as they will not leave out any rule (consideration) in

the reasoning processes.
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% Replication: - human experts are scarce resources. They are physically bound to their
geographical locations and can only be available at one place at a time but knowledge base
system can be replicated and in effect to be transferred to any other locations to perform other

task.

X/
°

All day, every day: - human experts have fixed working hours or are only available for a
limited time throughout the day. They will also experience fatigue because of working long
hours which might have a deleterious effect but Knowledge base system can work 24hr/day

7days/week.

X/
°

Updating knowledge: - Knowledge base system can be updated easily by editing the rule base;

but human expert takes to retrain.

Disadvantages of Knowledge base system
Most common disadvantages of KBS are [19]: -
% Common sense - In addition to a great deal of technical knowledge, human experts have

common sense. It is not yet known how to give knowledge base systems common sense.

X/
°

Creativity - Human experts can respond creatively to unusual situations, knowledge base
systems cannot.

« Learning - Human experts automatically adapt to changing environments; knowledge base
systems must be explicitly updated. Case-based reasoning and neural networks are methods

that can incorporate learning.

X/
°

Sensory Experience - Human experts have available to them a wide range of sensory
experience; knowledge base is currently dependent on symbolic input.
+¢ Degradation — Knowledge base systems are not good at recognizing when no answer exists or

when the problem is outside their area of expertise.

2.2.2 Types of Experts System
There are different types of expert system; the most commons types are: - case-based reasoning,
rule-based expert systems, Neural Networks [12]. This study follows rule-based approach to
achieve the goals of the research.
Rule Based Experts System
A rule-based expert system composed of a set of rules that are a collective of human knowledge
in a particular domain. It is a typical expert system which operates on the basic rules provided in
the knowledge base and the facts given as input from the user and it is one of the most common

used types of expert systems. It has a wide range of applications for diagnostic tasks where
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expertise and experience are available but deep understanding of the physical properties of the
system is either unavailable or too costly to obtain. In the rule-based systems, knowledge is

represented in the form of production rules [20].

Databasce

==

Knowledge Base

Rule: IF-THEN

Inference Engine

=

Explanation Facilities

=

User Interface

eH

FIGURE 2. 1: BASIC STRUCTURE OF A RULE-BASED EXPERT SYSTEM

As depicted in figure 2.1 typical rule-based system consists of four major components [20]. They

are: Knowledge Base, Working memory, Inference engine, and User interface.

Knowledge Base

Knowledge-base is the part of knowledge system where the knowledge acquired from its various
sources is kept in the form of rules, frames, logic statements, Meta knowledge or any other
representation. It constitutes the problem-solving rules, facts, or intuition that a human expert
might use in solving problems in a given problem domain. The knowledge base is usually stored
in terms of if-then rules. In the knowledge base, the working memory represents relevant data
for the current problem being solved [20].

In a typical knowledge system application, knowledge base may require lots of storage space,
especially in case-based reasoning expert systems that rely on cases in their reasoning. The
knowledge base of a typical rule based expert system comprises of the rules that operate the
expert system. The rules are defined based on the particular domain on which the system
operates. The rules may be stored in a database or as strings in a text file. The rules in the text

file or database are taken as input by the inference engine to process the user request based on the
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facts available in the working memory. The rule base and the working memory are the data

structures which the system uses and the inference engine is the basic program which is used.

Working Memory
The working memory is the storage medium in a rule-based system and helps the system focus
on its problem solving. It is also the means by which rules communicate with one another. It
represents the set of facts known about the domain. In knowledge base system, the WM typically
contains information about the particular instance of the problem being addressed. For example,
in a medical knowledge base system, the WM could contain the details of a particular patient
being diagnosed. The working memory of the rule based expert system comprises of the user
input stored in the form of facts or facts loaded from an external file. The facts in the working
memory are the facts that determine the present state of the system. The facts in the working
memory vary from time to time based on the user input and the operation of the expert system.
The facts in the working memory are loaded into the inference engine where it matches the rules

loaded into the expert system and fires the appropriate rule.

Inference Engine

The term inference engine refers to the part of knowledge base system that specifies the logical
process by which new facts and belief are derived from known facts and beliefs means it tries to
derive new information about a given problem using the rules in the rule base and the situation
specific knowledge in the WM. It is the transformation of the facts and rules in the knowledge
base into a computer program that a common user can run to get certain results and
recommendations.

The inference mechanism is basically building of the knowledge base or expert system which
understands the user input and matches it with the rules and facts of the knowledge base system.
It is like the central processing unit of the knowledge base system. The matching of the rules and
facts are carried out in this phase. There is a large amount of matching which has to be done in
each cycle of the inference engine. To determine the conflict set, the system has to match every
antecedent of every rule against each working memory element. Matching process and in
consistency checking are the most time taking process in majority of rule-based systems. Some
systems have been observed to spend more than nine-tenths of their total execution time on these
processes [20].

Inference engine gets the rules from the knowledge base and the facts from the working memory
and pattern matches the facts to the appropriate rule. The rules matched are passed on to the

agenda where it matches the most appropriate rule and fires the rule. The inference engine is the
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main processing element of the knowledge base system, it selects the parts of knowledge to be
applied during its reasoning process to come up with new conclusions regarding the current
session. Its purpose is to seek information and relationships from the knowledge base and to
provide answers, predictions, and suggestions in the way a human expert would. Hence the
inference engine must find the right facts, interpretations and rules and assemble them correctly
[20].

Inference engines in rule-based systems can use different strategies to derive the goal (i.e., new
fact), depending on the types of applications they are aimed at. The most common strategies are:
Forward Chaining and Backward Chaining. And any systems can use either one of these
strategies or a combination of both. Some systems allow users to specify which strategy they

need for their application [21].

Forward Chaining: - it starts with the facts, and sees what rules apply (hence what should be
done) given the facts. In a forward chaining system fact are held in a working memory condition
action rules represent actions to take when specified facts occur in working memory. Forward
chaining is commonly referred to as data-driven reasoning. It is one of several inferential control
strategies that use existing or deduced data to trigger future deduction and conclusions about the
data.

Forward chaining in rule-based system begins by triggering all of the rules whose “if clause” are
true. Then it uses the facts it has established to determine what additional rules might be
executable because their “if clauses” are satisfied [21]. In a forward chaining system, the initial
facts are processed first, and keep using the rules to draw new conclusions given those facts. And

it is best suited for the tasks of planning, design and synthesis [20].

Backward Chaining: - it is the reverse of forward chaining. It is used to backtrack from a goal to
the paths that lead to the goal. It is very good when all outcomes are known and the number of
possible outcomes is not large. In this case, a goal is specified and the expert system tries to
determine what conditions are needed to arrive at the specified goal. It is thus also called goal
driven [21]. In a backward chaining system, the hypothesis (or solution/goal) need to reach is
processed first and keep looking for rules that would allow conclude that hypothesis. As the
processing progresses, new sub goals are also set for validation. Therefore, it starts with
something to find out and looks for rules that will help in answering it given current fact (or
requiring new inputs, e.g. Diagnostic tests) [20]. Same rules/facts may be processed differently,

using backward chaining engine which starts with possible hypothesis, set this as a goal to prove
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or its inverse to disprove (as in resolution). It is initiated when user establishes some goals to be

sought and the system identifies one or more rules whose consequents would satisfy the goal [21].

Fact Base
It includes a set of facts used to match against the IF (condition) parts of rules stored in the part

of knowledge base, since knowledge base is divided into rule-base and fact base.

User Interface
The User Interface is the component of the expert system where the user interacts with the expert
system. The user inputs the expert system with his domain specific description of a new case and
the expert system responds with the appropriate advice and explanation to the user. All the
interaction between the user and the expert system are carried out in this component of the expert

system.

Advantage and Disadvantages of Rule Based System
As noted by [17]: Rule based system has number of advantages some of the main are discussed

as follows: -

+ Homogeneity: - Because of the uniform syntax, the meaning and interpretation of each rule
can be easily analyzed.

% Simplicity: - Since the syntax is simple, it is easy to understand the meaning of rules that are
in the knowledge base.

¢ Modularity: - The independence of rules leads to modularity in the rule base. Hence, it is
possible to create a prototype system fairly quickly by creating a few rules.

« Knowledge is separated from Use and Control: - The separation of the rule base from the
inference engine separates the knowledge from how it is used to solve the problem. This
means that the same inference engine can be used with different rule bases and a rule base
can be used with different inference engines.

« Procedural Interpretations: - Apart from declarative interpretation, rule-based systems have

procedural interpretations also, which enable them to be viewed as computational models.

And the major disadvantage of rule-based system is listed and discussed bellows [20]: -
+¢ Lack of Methodology: - There is no methodology (i.e., systematic procedure), yet for

creating rule-based systems. Most systems are built based on intuition, prior experience, and
trial and error.
% Interactions among Rules: - An advantage of the rule-based representation was stated to be

the relative independence of the different pieces of knowledge. However, in many systems
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peoples cannot assume that the rules do not interact among themselves. In certain cases,
ignoring rule interaction could lead to unexpected results.

¢ Opacity: - Rule based systems provide no mechanism to group together related pieces of
knowledge. This makes any structure/relationships in the domain opaque in the rule base.

¢ Lack of Structure: - The simplicity of rules leads to the drawback that all rules are at the

same level. In many domains it would be useful to have rules at different levels in a

hierarchy, but the pure production system model does not support this.

X/
°

Representing Procedural Tasks: - Some tasks which can be easily represented in terms of

procedural representations are not very easy to represent using rule-based representations.

X/
°

Inefficiency: - As mentioned earlier a large amount of time is taken in each cycle to match
applicable rules in the rule base. For large rule bases, this often leads to increases. However,
there is work going on in creating more efficient matching algorithms. In addition,
structuring the rule base can also lead to increase in efficiency. The matching procedure can

also be made faster by doing the matching in parallel, if a parallel machine is used.

2.2.3 Knowledge Base System Development Phases
Knowledge engineering is an engineering discipline that involves integrating knowledge into
computer systems in order to solve complex problems normally requiring a high level of human
expertise. It is all about building, maintenance and development of knowledge-based systems in
a specific domain [15]. Knowledge is a vital component of engineering design. Significant
reductions in costs and development time can be made if knowledge is captured from specialists
and stored in a knowledge base. The contents of knowledge base can be used in a number of
ways: to disseminate knowledge to other people in an organization; to re-use knowledge in
different ways for different purposes; to use knowledge to develop intelligent systems that can
perform complex design tasks [22]. Knowledge base system development passes through a series
of phase [13]:
Knowledge Acquisition

Knowledge acquisition is the process of eliciting, structuring and representing (formalizing)
knowledge from some knowledge source in order to construct a knowledge-based system. It
involves the acquisition of knowledge from human experts, books, documents, sensors, or
computer files. The knowledge may be specific to the problem domain or to the problem-solving

procedures, it may be general knowledge or it may be Meta knowledge. It is the process of
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transferring knowledge from the knowledge source to knowledge engineer (knowledge-based

system developer) [13].

Knowledge acquisition is a crucial stage in the expert systems development process and
recognized as the detrimental and carefully done step in the expert system development [20]. In
other words, knowledge acquisition is an important costly and time-consuming task when
constructing knowledge-based systems. It is one of the most difficult and error prone tasks that
knowledge engineer does while building a knowledge-based system, the quality and performance

of the application depends directly on the quality of the knowledge acquired [16].

Knowledge Modeling

Models are used to capture the essential features of real systems by breaking them down into
more manageable parts that are easy to understand and to manipulate. Moreover, models help
people to appreciate and understand such complexity by enabling them to look at each particular
area of the system in turn. Models are used in systems development activities to draw the
blueprints of the system and to facilitate communication between different people in the team at
different levels of abstraction. More importantly, the modeling process constructs conceptual
models of knowledge intensive activities in the knowledge-based system development. During
the knowledge acquisition stage, most of the knowledge is unstructured and often in tacit form.
The knowledge engineer will try to understand both the tacit and the explicit part of the
knowledge and then use simple visual diagrams to stimulate discussion amongst users and
knowledge experts [20].

The knowledge engineer then has to construct the conceptual model from what has been
discussed during the knowledge acquisition stage. This communicates the knowledge to the
information specialist who will transform the model into workable computer programs or codes.
Before knowledge-based system can be built, knowledge must somehow be identified and
collected, and a model of domain knowledge must be constructed [20]. Experience has shown
that eliciting and explicating knowledge is best seen as a modeling activity, also called

conceptual modeling [16].

Knowledge Representation
Knowledge Representation is the area of Artificial Intelligence that is concerned with the way
knowledge can be represented symbolically and manipulated in an automated way by reasoning
programs [20]. It is the field of study concerned with using formal symbols to represent a
collection of propositions believed by some putative agent [15]. Structured knowledge
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representations were explored as a general representation for symbolic representation of
declarative knowledge. It is responsibility of the knowledge engineer to select appropriate
knowledge representation scheme that is natural, efficient, and transparent and developer friendly.
Acquired knowledge is organized so that it will be ready for use, in an activity called knowledge
representation. This activity involves preparation of a knowledge map and encoding of the

knowledge in the knowledge base [13].

2.2.4 Expert System Shells
A variety of tools, termed expert system shells, exist to facilitate the development of an expert
system, to reduce the development time and to remove the need to develop the entire application
from scratch. These tools consist of an inference engine and an interface to assist an expert in the
construction of the knowledge base [21]. It allows non-programmers to build an expert system,
by inserting facts and rules into a generic expert system architecture which is already built. An
expert system uses an algorithm to compare facts (input data) against pre-determined rules
(knowledge base). The expert system will then suggest solution(s) to user(s), and/or execute
action(s) to fulfill its task [21]. Various expert system shell is available; which are developed
using different programming language.
The most promising rule-based expert systems are the Java Expert System Shell, the C Language
Integrated Production System (CLIPS) and DROOLS. All of them are expert system shell tools
that are used to construct rule- and/or object-based expert systems.
CLIPS is a tool that offers a complete environment for developing rule-based expert systems. It
uses a LISP-like programming language that is able not only to represent rules and facts, but also
to model the knowledge using objects, organized according to object-oriented concepts (i.e.
classes with inheritance). Rules can match objects/classes as well as facts, which consist of one
or more fields enclosed in parentheses and delimited by one or more spaces.
Rules, defined by using the construct defrule, are expressed with a LHS providing the conditions
that must be satisfied to activate the rule, and a RHS, after the “=>” sign, expressing the action.
Rule actions change the knowledge by means of assert or retract operations, which respectively
insert new fact or remove an existing fact from the knowledge base [23]. It is a rule-based
language; it is possible to create a fact list; create a rule sets and an inference engine matches fact
against rules. And it has also object-oriented feature due to its capabilities of defining classes,
can create different sets of instances and special forms which allow to interface rules and objects

[24]. A drool on the other hand developed based on Java and is an open source business logic
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integration platform. Drools Expert provides solid integration with Java, allowing easy
integration with the language. The rule engine is stout and provides many options for the
development of rules for the expert system. Drools Expert uses its own modified version of the
RETE algorithm, dubbed RETEOO, which is an object-oriented version of the algorithm. It

matches the patterns of rules to the properties of objects and is persistent [21].

JESS is an expert system shell and scripting language written entirely in Sun Microsystem’s Java
language. Jess supports the development of rule-based expert systems which can be tightly
coupled to code written in the powerful, portable Java language. It was created originally based
on CLIPS core by Dr. Ernest J. Friedman-Hill at Sandia National Laboratory, CA in 1995.
However, JESS essentially acquires its own path mainly influenced by JAVA platform. Similar
to CLIPS, JESS can call a procedure or be called by a procedure itself. Like all other expert
systems, JESS and CLIPS comprise three sub-systems, including Rule Base, Fact Base, and

Inference Engine [21].

The Jess engine can be invoked as an interactive interpreter, where Jess language strings can be
typed into a shell and invoked in real-time, or in batch mode, where one or multiple files of Jess
code can be executed at once. The Jess engine is implemented in Java, and as well as the shell or
interpreter mode, it can also be invoked from Java code at runtime. Jess code is able to call

another Java code or be executed in a Java object [21].

In general, an expert system is a set of rules that can be repeatedly applied to a collection of facts.
Rules that apply are executed based on the facts. JESS uses a special algorithm called Refe to
match the rules to the facts. It is a very efficient mechanism for solving the difficult many-to-
many matching problem; it makes JESS much faster than a simple set of cascading if... then
statements in a loop.

JESS was originally conceived as a Java clone of CLIPS, but nowadays has many features that
differentiate it from its parent. Using JESS, which allows to build Java software that has the
capacity to "reason" using knowledge given in the form of declarative rules. JESS is small, light,
and one of the fastest rule engines available. Its powerful scripting language allows access to all
of Java's APIs. JESS includes a full-featured development environment based on Eclipse
platform [17]. It uses an enhanced version of the Rete algorithm to process rules. JESS has many
unique features including backwards chaining and working memory queries, and of course JESS
can directly manipulate and reason about Java objects. JESS is also a powerful Java scripting

environment, from which is possible to create Java objects, call Java methods, and implement
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Java interfaces without compiling any Java code. It is the only enterprise-capable rule engine to
offer both the convenience of an IDE and an unprecedented level of flexibility and openness that
makes it easy for developers to add the power of heuristic rules into applications that run on

everything from handheld devices to enterprise servers [21].

The RETE algorithm computes the conflict set in a rule-based system. It is implemented by
building a network of nodes, each of which represents one or more tests found on a rule LHS.
Facts that are being added to or removed from the knowledge base are processed by this network
of nodes. At the bottom of the network are nodes representing individual rules. When a set of
facts filters all the way down to the bottom of the network, it has passed all the tests on the LHS
of a particular rule and this set becomes an activation. The associated rule may have its RHS
executed (fired) if the activation is not invalidated first by the removal of one or more facts from
its activation set. Within the network itself there are broadly two kinds of nodes: one-input and
two input nodes. One-input nodes perform tests on individual facts, while two-input nodes
perform tests across facts and perform the grouping function. Subtypes of these two classes of
node are also used and there are also auxiliary types such as the terminal nodes mentioned above

[21].

2.2.5 Medical Expert Systems
The use of expert systems in various disciplines proves an increase in human productivity,
financial benefits and a better answer to users’ needs. The area of human intellectual endeavor to
be captured in an expert system is called task domain. Domain refers to the area within which the
task is being performed. Task refers to some goal oriented, problem-solving activity [20]. In the
domain of healthcare, it is important that the system is accurate in diagnosing because it deals
with a life of a person where a slight error of treatments or diagnosis can cause death which
cannot be changed [4]. But there are various techniques on implementing the expert system and
almost uses accurate and established algorithms. Due to this it is being increasingly used in
medical environments such as hospitals, laboratories, and intensive care units, with a view to
improving the quality of healthcare and reducing the likelihood of incorrect medical decisions [4].
Transformation of these systems into mobile solutions would extend their benefits and facilitate

their integration into medical environments.

Mobile phones are nowadays the most popular and widely used means of communication for its
compact size, versatility, and ease of handling. The availability and use of mobile devices and

services have increased significantly in the last few years. Today most of the researchers and
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application developers are focused on mobile based application due to its usability and
portability [18].
A New Approach for Developing Diagnostic Expert Systems on Mobile
Phones

Yasser Abdelhamid and Mohammed El-Helly [6] proposed a standalone expert system
application that is totally implemented on the mobile phone. This standalone expert system
application for mobile phone has the advantage of being available at any time, and at any place
but it has many disadvantages, like updating the knowledgebase or the database will require
reinstalling the application on the mobile device, application will be bounded by the hardware
capabilities of the mobile device and others. The application uses XML language for data
representation of many types of applications for its lightweight; ease of handling, and for being

supported by virtually all other programming languages.

Mobile Phone Based Medical Diagnostic System

CBMDS (Cell phone Based Medical Diagnostic System) developed by Ntalasha and Derrick [25]
provides easy diagnosis of diseases even in areas where there is insufficient medical staff. The
system provides automated help through a cell phone for rural hospitals and those hospitals
which are under staffed. The system is used to provide automated help by storing knowledge of
diseases, this includes diagnosing a particular disease and the necessary measures to be
undertaken, when queried about a particular diagnosis or symptoms obtained from the patient.
The medium of access for the system is a cell phone (mobile phone) where a text message
written is sent to the application. The system produces the desired output and sends the message
back to the cell phone that sent the message before. It used rule-based system approach and
execute rules using the pattern matching algorithm used in JESS (Java Expert Shell System)
called the Rete Algorithm. The Java Expert Shell was used as the “brain” of the system that does
all the reasoning of the system [26].

Mobile Islamic Medication Expert System
Mobile Islamic Medication Expert System is one of the early implementations of expert systems
on cell phones Low Tan Jung, RozanaKasbon and HanitaDaud [14]. It contains knowledge about
the types of illness or sickness together with their related cures or treatments/therapies,
exclusively from the Quran and Hadith. The application was implemented as two packages, GUI
package and ES server package. The GUI package allows the patient to enter the symptom(s)

then it transmits these entries to the ES running on the server where the knowledgebase, database
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and inference engine reside, for making necessary analysis on the symptoms to recommend a
suitable treatment. The GUI was implemented on mobile device using J2ME application
development platform that was provided by Sun Microsystems’ JAVA to target consumer
devices and electronic appliances. The ES server package was implemented using JESS which is
a rule-based engine with scripting environment and can be used to build Java software that has
the capacity to “reason” using knowledge that has been supplied in the form of declarative rules.

JESS uses an enhanced version of the Rete algorithm to process rules.

A Mobile Medical Expert System for Health Institutions in Ghana (MMES)

Asabere and Nana Yaw [27] came up with a mobile medical expert system with an idea of
reducing the number of patients who have very minor sicknesses and diseases and need not
attend a referral Hospital in Ghana. Minor and minimal sicknesses such as headaches, stomach
aches/ diarrhea, flu, cold etc. may not necessarily require the consultation of a Medical Doctor
physically. The system was focused on how Medical Doctors in Ghana can use a designed Expert
System through mobile technology to speed up diagnosis, confirm their own diagnosis, provide
advice on found diagnosis and provide advice on certain diseases when diagnosed on a patient.
Generally, the system was works as follows: Patients logs into the System with mobile device
through cloud server, after registration through the Hospital Administrator. Then the patient
initially interacts with the Medical Expert System through a Medical Diagnostics Interface on
his/her mobile device. The medical diagnostics interface provides an option to select diseases and
clicking of “Treatment button”, the next interface if the patient’s mMES Prescription and
Treatment advice will displayed. After click Medical Doctor Approval, a query of patient’s
diagnosis and mMES advice is sent to the Medical Doctor’s mobile device for approval of
mMES advice or non-approval of mMES advice for onward consultation of Medical Doctor

physically [27].

A HIV-Link: A mobile phone-based expert consultation platform for
HIV/AIDS care in Ethiopia and Uganda
These studies demonstrated an easy-to-use system linking widespread mobile phone availability
in rural Africa to a centralized website that permits rapid and clinically useful exchange of
information and advice. It was also instructive to medical and government authorities on areas of
greatest need for continuing medical education. Although this study was within the setting of

HIV, researcher recommended as if it should to be expanded to other disease areas in anticipation
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of similarly positive outcomes. This study works on a web-based platform whereby queries via

SMS are processed and archived was developed [28].

2.2.6 Local Researches on knowledge-based system
Seblewongel (2011) has done research study on prototype knowledge-based system for anxiety
mental disorder. Objective of the study is to design and develop a prototype knowledge-based
system for diagnosing a patient with anxiety mental disorders with the overall aim of exploring the
applicability of knowledge-based system technology to the specific area. The researcher used rule-
based technique and back ward chaining mechanism to achieve the proposed objective. The finding
of the study reveals that the proposed knowledge-based system applicable to the domain area and
study result show the system gain a promising user acceptance. Finally, the researcher
recommended that to fully implement the functionality of the prototype and integrating rule-based
system with case-based techniques for a better result.
Solomon Abebe (2010) conducted research study on application of knowledge-based system for
settling Tort claims under The Ethiopian Law. This research deals with the development of KBS as
an alternative approach for handling tort climates under the Ethiopian law. Common KADS and
decision tree modeling techniques are used in the modeling of expertise. Rule-Based reasoning
(RBR) approach is adopted to represent the necessary knowledge base of the system.
The knowledge base is developed using SWI prolog which supports backward chaining to make
inferences by reading the composed rules in the knowledge base. The testing of the prototype
system is done first by using artificial test data and then a sample of thirteen previously decided 35
test cases are taken in law of torts to make comparisons on the decision made by the system and
human experts. Therefore, the development of KBS that incorporates predictive capacity to predict
judicial decisions by taking precedents (or decided cases) and examining closely the personal
attitudes of the presiding judges towards political, cultural, economic, religious, and social factors
are demanding to make the system credible in the legal community.
To conclude, some of studies have been developed using rule-based representation technique to reason
out the solution of a particular problem. But, the KBSs did not mobile based and localized. Thus, in
this study an attempt is made to design a mobile enable KBS using local language.
The aim of this study is to apply the concept of knowledge base systems as a tool on chronic
disease like diabetes, hypertension and HIV diagnosis. In diagnosing of chronic patient, it is
expected that knowledge-based systems can assist patient to determine a corresponding disease and

to recommend the appropriate treatments accordingly. The availability of knowledge base systems
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in chronic disease diagnosis is essential to provide, for both users and professionals, the alternative
solution method with less time, minimum finance and on time services. Therefore, the proposed
knowledge-based systems can help patients during the diagnosis process and to recommend the

appropriate non-drug treatments.
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CHAPTER THREE
3. KNOWLEDGE ACQUISITION, MODELING AND REPRESENTATION

3.1 KNOWLEDGE ENGINEERING
Knowledge Engineering is the aspect of system engineering which addresses uncertain process
requirements by emphasizing the acquisition of knowledge about a process and representing this
knowledge in a Knowledge-based System. It is an engineering discipline that involves
integrating knowledge into computer systems in order to solve complex problems normally

requiring a high level of human expertise [22].

3.1.1 Knowledge Acquisition

A patient-centered consultation involves assessing a patient’s clinical signs and symptoms as
well as their thoughts, fears, preferences and expectations and their social context to manage
plans of client for providing proper disease managements to achieve better healthcare service and
better life style outcomes [29]. In target of achieving patient-centered consultation in our country;
this study analyzes, design and develop mobile phone knowledge based expert system algorithms
for diagnosing and treating each selected chronic disease. This enables client to interact with
doctor like mobile application to get proper nature-based treatments, advice and consultations.

Knowledge engineering is all about building, maintenance and development of knowledge-based
systems in a specific domain. It has phases such as elicitation, representation, design, and
implementation [15]. As it is stated on the first chapter, the objective of this chapter is to acquire
knowledge from different sources about the selected chronic disease, such as hypertension,
diabetes mellitus, HIV. It also discusses about diagnosis technique and modeling and

representing the acquired knowledge.

3.1.2 The Knowledge Acquisition Process
In this study knowledge acquisition process involves gathering the required knowledge,
analyzing that knowledge, identifying important concepts focusing on causes and symptoms of
each selected chronic disease. In order to acquire required knowledge for this study both primary
and secondary sources of knowledge are used. The techniques used to extract relevant
knowledge from these sources are: -
% Reviewing related documents and manuals

¢ Interviewing domain experts
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Reviewing Related Documents and Manuals
Document analysis involves collecting and gathering data or information to build knowledge
from existing documents. Hence, document is used to acquire and represent explicit knowledge
which is found in various secondary sources of knowledge. As a result, relevant technical
manuals were used to extract and to acquire knowledge in structured manner which is suitable

for constructing knowledge modeling, knowledge representation and finally implementations.

3.1.3 Interviewing Domain Experts

Both structured and unstructured interviews were employed to elicit tacit knowledge from domain
experts. During the preliminary investigation, medical doctors, Health officers, Specialists are
included to understand the dimensions of chronic disease problems. experts are selected
purposively for extensive discussions using structured and unstructured interview to discover
relevant tacit knowledge. These experts were principally participating throughout the research
work, and they were consulted to confirm the correctness of the acquired knowledge.

These experts were interviewed about the major chronic diseases of the country that affect life
society and causes, symptoms of those diseases as well as possible treatments undertaken to

control and manage such diseases. Below on table 3.1 the expert profile information is sated

No Educational Number | Specialization Work Experience
level of experts | of experts

1 BSc 7 Health officers More than 6 years
2 MED 4 Medical Doctors | More than 7 years
3 MED 4 Specialists More than 10 years

TABLE 3.1: DOMAIN EXPERTS PROFILES

During the intervisew phase, the main challenge is experts don’t have an enough time to share their
expertise and experience, which is important to acquire the relevant knowledge. The domains of
interview with expert covered issues such as how the expert interact with patient, what are
techniques used to identify the pillar symptoms of the patient, the procedures of diagnosing and
what are the possible treatment recommended to the patient. during the extensive discussion, the
researchers tries to acquire the relevant tacit knowledge which is significant to generate the

proposed knwlodge based system.
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3.2 Chronic Diseases
Chronic diseases as a domain of research need a continuous medical expert follow-up and
consultation; person with chronic disease suffer a lot to get proper follow-up and consultation
every time due to limited medical experts and infrastructure limitation in the hospital.
As shown in figure 4.1, this study considered three major chronic diseases; namely, diabetes
Mellitus, Hypertension and HIV. We deal with these three chronic diseases due to the
recommendation of domain experts as the nature of the diseases chosen is more appropriate for

knowledge base expert system.

L Chronic Diseases ]

3 v v

Diabetes Mellitus ] [ Hypertension ] [ HIV ]

'

() ()

FIGURE 3. 1: CATEGORY OF CHRONIC DISEASE.

3.2.1 Diabetes mellitus

Diabetes mellitus is a chronic metabolic disorder that occurs when the pancreas does not produce
enough insulin, or when the body cannot effectively use the insulin it produces or both. This
results in elevated blood sugar (hyperglycaemia) and other metabolic derangements which over
time lead to multiple organ damage. The common complications of diabetes include — eye
complications, damage to heart, blood vessels, kidneys, nervous system and foot complications
leading to amputations. It must be understood that diabetes is not an infectious or a contagious
disease. [38]

+ Symptoms of Diabetes

We identified the following signs and symptoms from primary and secondary sources of
knowledge’s for diagnosing and treating client. Diabetes mellitus often goes undiagnosed
because many of its symptoms though serious are often missed or are treated as common
ailments. Recent studies indicate that the early detection of diabetes symptoms and treatment can
decrease the chance of developing the complications of diabetes. [38] Common symptoms of
diabetes include:

v" Frequent urination

v' Excessive thirst
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Extreme hunger

Unexplained weight loss

Increased fatigue

Irritability

Blurry vision

Impotence/ being weak

Numbness or tingling sensation of the feet
Skin disease

Dry mouth
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We are identified the following risk factors which will increase the risks of diabetes patient: - [38]

Advancing age

Family history

Excessive body weight

Excessive alcohol consumption

Physical inactivity

Stress

Unhealthy diet

Pregnancy (Gestational Diabetes mellitus)
Chronic use of steroids

Viruses

Faulty Immune System

Physical Trauma/ Any physical damage to the body caused by violence, accident or
fracture

Drugs
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+ Types of Diabetes

Diabetes can be classified primarily into following three categories: [38]

A. Type 1 diabetes: Insulin Dependent Diabetes Mellitus
B. Type 2 diabetes: Non-insulin Dependent Diabetes Mellitus
C. Gestational Diabetes Mellitus (GDM)

A. Type 1 Diabetes
Type 1 diabetes is caused by destruction of body’s insulin-producing cells in the pancreas. Type

1 diabetes patients have to take insulin externally, because insulin is not produced in their body.

Generally, persons below 30 years of age belong to this group. Their body is lean and thin.
Ketones are sometimes traceable in their urine. Type 1 diabetes can occur at any age, though it
develops most often in children and young adults. Symptoms usually appear suddenly. About 5-

10 percent of people with diabetes have Type 1 diabetes.
Symptoms and signs

v" Frequent urination
v’ Extreme hunger
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Extreme thirst

Weight loss

Weakness and tiredness
Nausea and vomiting,

ASANENEN

Treatment

v Diet, exercise
v" All patients need insulin

Signs of an emergency with type 1 diabetes include: - Shaking and confusion, Rapid breathing,

Fruity smell to human breath, Pain in person belly and Loss of consciousness (rare). [30]
B. Type 2 Diabetes

Type 2 diabetes generally occur in persons above 30 years of age. Type 2 diabetes has several
causes. Heredity, age and weight are important contributing factors. Most people with Type 2
diabetes make enough insulin but are not able to use it properly. Weight loss and exercise can

often improve this problem. Type 2 diabetes can develop very slowly.

One may experience only mild symptoms or have no symptom at all. One can have diabetes for
several years and yet not even know it. About 90 to 95 percent of people with diabetes have Type

2 diabetes. Most people with Type 2 diabetes are overweight and are over 40 years old.
Symptoms and signs

Headaches

Blurred vision

Dry, itchy skin

Dry mouth

Recent weight gain or un explained Wight lose

Increased hunger

Increased thirst

Increased urination

Tingling or loss of feeling in hands or feet

Non-healing infection of skin, vagina and or bladder (UTI),
Sexual dysfunction

Frequent yeast infections

Velvety dark skin changes (like skin of neck, armpit, and groin)
Impotency or feeling tired
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Often no symptoms are present when Type 2 diabetes is diagnosed.

Treatment

v" Diet and exercise
v" Many people need oral medication.
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v Only some need Insulin

C. Gestational Diabetes Mellitus (Diabetes in Pregnancy)

Gestational Diabetes Mellitus (GDM) is diabetes that develop during pregnancy. It manifests
mainly in the latter half of pregnancy. However, it will revert to normoglycemia after completion
of pregnancy. Pregnant women face increased risk of congenital malformation of their fetus and
complications and even death affecting both mother and fetus. It is managed with diet, and
insulin. All women must be checked for diabetes in the sixth month of pregnancy (24-28 weeks).
If gestational diabetes is diagnosed, one should follow up with one’s physician till the end of
pregnancy. Approximately 2 to 3 percent of all women who become pregnant develop gestational
diabetes more likely to occur in women who are overweight and or are older. About 35 percent
of women who develop gestational diabetes will later develop Type 2 diabetes. Maintaining a

healthy body weight decreases the risk.
+ Hypoglycemic coma

Insulin injection and oral tablets are prescribed to reduce sugar in blood in a diabetic person.
However, if sugar falls down rapidly, it is known as hypoglycemia. This may result in following
symptoms: [30]

Blurring of vision

Excessive appetite or hunger

Palpitations/ rapid and irregular heart beat
Shivering of body/ vibrating slightly
Excessive sweating

Unsteadiness of limbs
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Unusual behavior/attitude, and

AN

Loss of consciousness/coma.

All patients taking oral hypoglycemic agents or insulin must be aware of these features of this

complication. One must take medicines in time which must be followed by food.

Why and how these symptoms are encountered

v" If dosage of medicine (tablet or insulin) is higher than that required for food eaten

v' If intake of food is insufficient

v" The patient does not take food after medicine is taken v* If patient delays taking food long
after taking insulin, v' Excessive physical labor or exercise is done.

What must be done if hypoglycemia is encountered?
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When above symptoms are encountered, the patient should immediately mix 4 to 6 tea-
spoonful’s of sugar into a glass of water and drink it. One may take a glass of fruit juice, couple
of pieces of sweet biscuits, hand full of sugar or some sweet fruits. This should be followed by a
meal. If the patient is comatose, he/she should be taken to a hospital. He/ she requires

intravenous 25% glucose immediately. [38]
+ Diabetic ketoacidosis: Diabetic Coma

Patient dependent on insulin may encounter diabetic coma. When a patient takes lower dose of
Insulin or forgets to take Insulin in time, does not take Insulin deliberately or encounters physical
stress like infection, his/her blood sugar rises. Due to lack of Insulin, sugar in blood cannot be
utilized properly. The body tries to use its own stored fat, but due to improper assimilation of fat,
some harmful chemicals, named ketones, form and accumulate in blood. Consequently, the
patient becomes delirious and lapses into unconsciousness. Acetone also accumulates in the body
and is passed in urine. This condition is called Diabetic Coma. [38]

Why does blood sugar rise? Blood sugar rise due to any of the following factors

If more food is taken than prescribed diet
If physical labor or exercise is not done adequately
If Insulin is taken at a reduced dose or it is not taken at all
If oral medication is not taken
If there is attack by any infectious disease or virus, the patient is in severe physical or
mental stress, and or
Insulin treatment is discontinued due to other treatment.
Symptoms of Diabetic Coma:
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Following are some signs and symptoms of diabetic coma:

Excessive and repeated urination
Excessive appetite and thirst
Sickness and fatigue
Weakness

Headache

Blurred vision

Drowsiness

Nausea

Rapid rate of breathing
Collapse

Smell of acetone in breath
Unconsciousness

Seizures
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As soon as one or more of these symptoms are present, the patient should immediately be taken

to a hospital and managed by a physician. This is a medical emergency.
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Severe complications may arise from uncontrolled diabetes over a period of time. Long term

complications that are encountered due to poor diabetes control are. [38]

<
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A heart attack or stroke

Impaired vision and blindness (retinopathy)
Decreased circulation (peripheral vascular disease)
Foot problems and amputations

Nerve problems (neuropathy)

Kidney disease

Frequent infections and skin disease.

Sexual problems including infertility and impotence

Heart and Blood Vessel Problems/Stroke

Diabetes greatly increases risk of development of changes in blood vessel. These changes may

lead to heart attack, stroke or may impair blood flow in the legs and feet.

Signs that are indicative of stroke include:

v
v
v
v
v

Loss of consciousness

Feeling dizzy

Sudden loss of sight

Slurred speech

Feeling numb or weak in arm or leg of one side of body

Following symptoms may be caused by serious heart problem:

v
v
v
v

Chest pain or pressure
Shortness of breath
Swollen ankles
Irregular heart beat

To prevent and treat heart and blood vessel problems one should

AN NN
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Control blood glucose

Cease or never start smoking

Control blood pressure

Check lipids annually (Cholesterol and Triglyceride). High levels of these require
treatment

Reduce weight, if over weight

Exercise regularly. If one has heart or blood vessel problems, one need special medical
advice on physical activity (strenuous exercise may be dangerous.) v Decrease intake of
alcohol
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+ Eye Disease: Retinopathy

Over time, uncontrolled diabetes can cause permanent damage to small vessels of eye, especially

back of eyes (retina). This damage is called retinopathy.

In its early stages, retinopathy doesn’t affect vision. As damage gets worse, blood vessels can
leak and if left untreated, can eventually cause blindness. New weak vessels form. Blood leaks
from these weak vessels and it can result in blindness. Retinopathy can be treated by using laser

therapy and surgery to seal off leaking vessels and remove blood blocking retina.
To reduce chances of developing retinopathy

Have annual eye examination done by eye physician.

Report any change in vision.

Early treatment can prevent or delay vision loss.

Keep blood pressure under control.

Do not smoke.

Check blood glucose regularly and keep it under control.

Notify doctor and ophthalmologist for any change in your vision.

AN N N NN

Nerve Damage (Neuropathy)

Nerves affect all body functions. Diabetes can damage nerves by injuring the covering of nerves
causing a condition called neuropathy. Keeping blood glucose close to normal prevents nerve
damage. Regular physical exercise also helps to keep nerves healthy. Systems of body affected
by neuropathy include: [38]

v Feet and legs: Feet and legs are the most common areas affected by neuropathy.
Symptoms of nerve damage to feet and legs include numbness, burning, loss of hot/cold
sensation, tingling, pain and cramps.

v" Digestive and Urinary tract: Damage of nerve to stomach, intestines or bladder can cause
constipation, diarrhoea, nausea, vomiting and inability to urinate properly.

v Blood pressure: Nerve damage can prevent blood pressure from rising as it should when
one changes body positions. Sudden low blood pressure can cause dizziness.

v Sexual Organs: When small blood vessel and nerve to sexual organ are damaged, man
may experience impotence and women, vaginal dryness and loss of sensation. Good long-
term control of blood glucose can help prevent or reduce diabetes related sexual problems.

+ Kidney Disease: Nephropathy

Kidneys filter waste products from body into urine which is excreted. Diabetes cause small
vessels in the kidneys to thicken, resulting in kidney damage (nephropathy). Damaged kidney
cannot filter body’s wastes effectively and these wastes begin to buildup in body causing illness.
Eventually, damaged kidneys may fail, making it necessary to have dialysis and / or a kidney

transplantation.
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Signs and Symptoms of Kidney problems:

Early morning swelling around eyes
Swelling of legs

High blood pressure

Protein in urine

SRR NEN

Kidney damage can be effectively prevented by controlling blood glucose and blood pressure.
Bladder or kidney infections should be treated well. If one has symptoms of urine/bladder
infection (cloudy urine, bloody urine, frequent urination, pain and burning during urination, back

pain, fever with chills) contact a health worker immediately
+ Other Health Issues in Diabetes Mellitus: -

Smoking: - quitting smoking is the single most effective way to improve your health and make
your life longer and healthier.
Hypertension: - relatively simple methods may help to keep blood pressure at a desirable range

(reduction of alcohol and salt intake, weight reduction and regular exercise).

Obesity (overweight): - continuous, regular physical exercise and low-calorie diet should be

introduced and maintained indefinitely.

Pregnancy: - If good control cannot be attained by means of diet alone, Insulin should be
instituted. No oral diabetes medicines are allowed during pregnancy.

Alcohol: - Alcohol is a major risk factor for causation of several non-communicable diseases.
Prolonged use of alcohol result in permanent damage of liver, heart, brain and nerves, insulin
producing cells in pancreas, cause ulcer of stomach and several kinds of cancer in different parts

of body. Alcohol is an important contributing factor of causation of Type 2 diabetes.
+ Principles of Diabetes Management

Diabetes is a lifelong disorder. Diabetes cannot be cured. However, it can be kept under control.

Diabetes can be controlled by a combination of five different activities. [38]

X/
°

Education

Diet modification
Drug (Medication)
Physical activity
Discipline

X/
°

X/
°

X/
o

X3

*

«* Education:

This requires the patient as well as family members understanding the disease very well and

actively participating in its daily management.
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A well informed and motivated patient can (a) learn methods of controlling the disease well, (b)

accept changes in his/her life style, and (¢) cope with any unwanted complication and emergency.
< Diet:

Regular diet intake is one of the basic principles of treatment of diabetes. Simultaneously, proper
nutrition that is well balanced meal is necessary to maintain good health. A variety of food in

proper amount will provide all nutrient you need.

Diabetics need same food as when diabetes was not contracted. A diabetic will need to take
nutritionally well-balanced diet with some regulations to maintain health. The goal is to keep

body healthy and to maintain blood glucose level within normal range.

Principles of diet are:

v Body weight: It must be reduced if one is fat, maintain present weight if it is normal, one
requires gaining weight if one is thin.

v Eat diverse food: Eat a variety of food. Eat more fiber-rich food (leaves, vegetables with
skin, salad without dressing, lentils etc.)

v Free food: Follow the list of food mentioned as food that are not restricted (can be taken
freely). These foods are clear soup, salad without dressing, green leaves etc.

v" Food that can be used in moderation: Take limited or advised amount of carbohydrate
food (cereal and other starchy food) root tuber, pulse, fruit and egg.

v Food that need to be avoided: Take less saturated fat (fat from food of animal origin),
butter, ghee, chocolate, jam, jelly, honey and other sweet.

v Drink sugar free: Avoid sweet in any form. One can use non-caloric sweetener like
saccharine. Do not add sugar to tea or coffee.

v" Reduce salt intake: This help to control blood pressure. Use less salt while cooking.
Avoid tinned food that contain extra salt as well as pickle.

v" Choose food prepared by healthy cooking method: Grilled, steamed, baked, poached
and barbecued or boiled.

v Eat regularly: Food should be distributed as even as possible throughout the day (three
main meals and at least two in-between snacks). Do not skip meal.

v Restrict alcohol: Restriction of alcohol is important. Do not substitute alcohol for meal
and never drink in empty stomach. Alcohol produces calorie (1gm yield 7 calorie) but it
is not food and it is not helpful in nutrition. Alcohol drinking has its effect on low blood
glucose. It can mask the usual signal of hypoglycemia.

If you are not able to eat your regular food, you should not fast; you should take a glass of milk
with some cereals, etc. at every meal time. Add fruit juice in your diet. If you are on insulin or
tablets and if you are not able to eat your meal, you should stop insulin or tablets to avoid

hypoglycemic reaction. Consult your doctor immediately. [39]
Food to be taken liberally
v' Clear soup
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v" Raw and green leafy vegetables like cabbage, cucumber, onion, mushroom, lettuce, radish,
etc.
v" Thin butter milk

v' Spices to taste

Food to be taken in limited amount

v’ Cereal - Wheat, Millet, Maize, Rice, Bread Noodle, Roti, Sip

v" Dal, Pulses (Whole pulses: Chana, Rajma, Soya bean instead of split pulses or their dal).
v Root vegetable - Potato, Sweet potato, Carrot, Tapioca v' Vegetable oil.

v’ Lean meat, fish & egg.

v" Fruit like Apple, Banana, Orange

v" Whole wheat powder preferred to refined wheat powder

Food to be avoided

Sugar, sweets, candies, jam, jelly, glucose, cake

Alcoholic beverage and soft drink

Concentrated milk preparations

Fried preparations

All types of nuts and oil seeds, concentrated milk preparations
Cream, Butter, Lard

Fatty meat, organ meat like: liver, kidney and brain

NN NENENENAN

Making wise food choices can help you [39]

v’ feel good every day
v" lose weight if you need to
v" lower your risk for heart disease, stroke, and other problems caused by diabetes

The diabetes food pyramid can help you make wise food choices.

Fats and swaels

% 1S Meat and meaat

subDstitutes

vVegetables

Starches
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FIGURE 3. 2: FOOD PYRAMID FOR DIABETIC PATIENT.

> Starches

Starches are bread, grains, cereal, pasta, and starchy vegetables like corn and potatoes. They
provide carbohydrate, vitamins, minerals, and fiber. Whole grain starches are healthier because
they have more vitamins, minerals, and fiber. Eat some starches at each meal. Eating starches is

healthy for everyone, including people with diabetes.

Examples of starches are bread, potatoes, tortillas, pasta, rice  beans, corn, crackers, yams,
pretzels, cereal, and lentils.
» Vegetables

Vegetables provide vitamins, minerals, and fiber. They are low in carbohydrate.
Examples of vegetables are lettuce, peppers, celery, broccoli, carrots, chilies, vegetable juice,

green beans, greens, spinach, tomatoes, and cabbage.
» Fruits

Fruits provide carbohydrate, vitamins, minerals, and fiber.
Examples of fruits include apples, bananas, mango, fruit juice, raisins, guava, strawberries,

oranges, papaya, dried fruit, watermelon, berries, grapefruit, peaches and canned fruit
» Milk

Milk provides carbohydrate, protein, calcium, vitamins, and minerals.
» Meat and Meat Substitutes

The meat and meat substitutes group include meat, poultry, eggs, cheese, fish, and tofu. Eat
small amounts of some of these foods each day.
Meat and meat substitutes provide protein, vitamins, and minerals.
Examples of meat and meat substitutes include chicken, eggs, cheese, beef, peanut butter, pork,
fish, tofu, lamb, canned tuna or cottage cheese, turkey other fish.

» Fats and Sweets

Limit the amount of fats and sweets you eat. Fats and sweets are not as nutritious as other foods.
Fats have a lot of calories. Sweets can be high in carbohydrate and fat. Some contain saturated
fats, Tran’s fats, and cholesterol that increase your risk of heart disease.

Limiting these foods will help you lose weight and keep your blood glucose and blood fats under

control.
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Examples of fats include salad dressing, butter, avocado, oil, margarine, olives, cream cheese,

mayonnaise, bacon,

Examples of sweets include cake, pie, cookies, ice cream, syrup, doughnuts

A meal plan to generating different kinds of calories

1000 Calories 1200 Calories 1500 Calories
Carbohydrates: 133 g Carbohydrates: 154 g Carbohydrates: 189 g
Protein: S56g Protein: 63g Protein: 78g
Fat: 30g Fat: 36g Fat: 46¢g
Breakfast: Breakfast: Breakfast:
1 fruit 1 fruit 1 fruit
1 starch 2 starch 2 starch
Y2 milk 1 milk 1 fat
Free food Free food 1 milk
Free food

Lunch: Lunch: Lunch:
2 Meat 2 Meat 2 Meat
1 Starch 1 Starch 2 Starch
1 fruit 1 fruit 1 fruit
1 fat 1 fat 1 fat
1 vegetable 1 vegetable 1 vegetable
Free food Free food Free food
Afternoon snack: Afternoon snack: 1 Afternoon snack: 1
1 fruit fruit fruit
Dinner: Dinner: Dinner:
2 Meat 2 Meat 2 Meat
1 Starch 1 Starch 1 Starch
1 vegetable 1 vegetable 1 vegetable
Free food 1 fat 1 fat

Free food Free food
Evening snack: Evening snack: Evening snack:
1 fruit 1 fruit 1 fruit
1 milk 1 milk 1 milk
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1800 Calories 2000 Calories 2500 Calories
Carbohydrates: 234g Carbohydrates: 254 g Carbohydrates: 311g
Protein: 91g Protein: 103g Protein: 122¢g
Fat: S6g Fat: 6lg Fat: 79¢
Breakfast: Breakfast: Breakfast:
1 fruit 1 fruit 2 fruit
2 starch 3 starch 3 starch
1 milk 1 fat 2 fat
Free food 1 milk 1 milk
Free food Free food
Lunch: Lunch: Lunch:
2 Meat 3 Meat 4 Meat
2 Starch 2 Starch 3 Starch
1 vegetable 2 vegetables 2 vegetables
1 fruit 1 fruit 1 fruit
1 fat 1 fat 2 fat
Free food Free food Free food

Afternoon snack:

Afternoon snack:

Afternoon snack:

1 fruit 1 fruit 1 fruit
1 starch 1 starch
Dinner: Dinner: Dinner:
4 Meat 4 Meat 4 Meat
3 Starch 3 Starch 3 Starch
2 vegetables 2 vegetables 2 vegetables
1 fruit 1 fruit 1 fruit
2 fat 2 fat 2 fat
Free food Free food Free food

Evening snack:
2 starch
1 milk

Evening snack:
2 starch
1 milk

Evening snack:
2 starch

1 milk

1 fruit

TABLE 3.2: MEAL PLAN TO GENERATE DIFFERENT AMOUNT OF CALORIES
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+ Drug (Medication):

All diabetics must control diet and be disciplined in maintaining diet and life-styles. Many
diabetics, especially older patients may keep their diabetes under control only by regulating their
diet and maintaining a disciplined life-style. However, Type 1 diabetics have to take insulin in
addition to diet control and maintaining disciplined life. Type 2 diabetics who are not controlled

on diet and exercise will need oral medicine for their control. Some of them may need insulin.

+ Exercise:

Exercise or physical work is very important in controlling diabetes. Exercise relieves stiffness of
limb and muscle and helps enhancing circulation of blood. Exercise keeps body fit. It enhances
action of insulin and stimulates insulin secretion. Walking for at least 60 minutes every day is a

necessity for diabetics.

Exercise boosts fitness level while reducing blood glucose and blood pressure. Regular physical
activity is essential for good health. Consult health worker before beginning a new program,

especially if you are 40 years or have had diabetes for 10 years or longer

Exercise

Helps body to use insulin more effectively.

Can lower blood glucose level

Strengthens heart and lungs

Reduces body fat and increases muscle bulk and strength
Assists with weight control

Helps cope with stress

Improves self-image

Helps in reducing risk factors of heart disease

Lowers blood pressure

SN N N N N NENEN

Breaking the physical activity into different groups can help patient to know and to do it with a
planned time. Diabetic Patient can do the following physical activity with different time. [38]

» Aerobic exercise
Strength training to build muscle
Stretching exercises

>
>
» And it’s possible to add extra activity to their daily routine
>

Aerobic Exercise
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Aerobic exercise is activity that uses large muscles, makes heart beat faster, and makes breathe
harder. Doing moderate to vigorous aerobic exercise for 30 to 60 minutes a day most days of the

week provides many benefits. It possible even split up these minutes into several parts.
» Strength Training to Build Muscle

Strength training is a light to moderate physical activity that builds muscle and keeps bones
healthy. When client have more muscle and less fat, it helps to burn more calories because
muscle burns more calories than fat, even between exercise sessions. Burning more calories can
helps to lose and keep off weight.

Whether client is a man or a woman, they can do strength training with hand weights, elastic
bands, or weight machines two to three times a week. It possible do strength training at home, at
a fitness center, or in a class. Start with a light weight and slowly increase the size of weights as

muscles become stronger.

» Stretching Exercises

Stretching exercises are a light to moderate physical activity that both men and women can do.
For example, yoga is a type of stretching that focuses on breathing and helps to relax. Even if
patient have problems moving or balancing, certain types of yoga can help. For example, chair
yoga has stretches it is possible to perform stretch exercise when sitting in a chair. When patient
stretch, they increase their flexibility, it lower stress, and help prevent sore muscles.

» Add Extra Activity to Your Daily Routine

Increase daily activity by spending less time watching TV or at the computer. Try these simple

ways to add light, moderate, or vigorous physical activities in every day:

Walk around while talk on the phone.

If they have kids or grandkids, visit a zoo or a park with them.

Take a walk-through neighborhood.

When watch TV, get up and walk around the room during commercials.

Do chores, such as work in the garden or rake leaves, clean the house, or wash the car.
Stretch out chores. For example, make two trips to take the laundry downstairs instead of
one.

Park at the far end of the shopping center parking lot and walk to the store.

Take the stairs instead of the elevator

Stretch or walk around instead of taking a coffee break and eating.

DN NI NI NN
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Below here we are identified different types of activity that is recommended for d/t age group.

Type of exercise | Age <16 17-30
Aerobic Exercise | v/ Walking briskly v' Swimming or taking a
v" Climbing stairs wateraerobics class
v' Dancing v' Playing basketball, tennis, or
v" In-line skating or skateboarding other sports
v" Dusting v’ Taking an exercise class
v' Making grass v' ice skating
v Badminton v" In-line skating
v Bowling v' Jumping jacks
v Ping-Pong v Active recreation, such as
v' Swimming canoeing, hiking,
v’ Jogging skateboarding, rollerblading
v' Aerobic exercise classes v" Brisk walking
v’ Bicycle riding (stationary or on a path) | ¥ Bicycle riding (stationary or
v Some activities of gardening, such as road bike)
raking and pushing a lawn mower v" Housework and yard work, such
v Tennis as sweeping or pushing a lawn
v Golf (without a cart) Y mower _ .
v’ Active recreation, such as hiking, Gameg that require catching and
skateboarding, rollerblading throwing, such as baseball and
v’ Active games involving running and softball
chasing, such as tag
v Jumping rope
v Martial arts, such as karate
v" Running
v" Sports such as soccer, ice or field
hockey, basketball, swimming, tennis
v Cross-country skiing
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Aerobic Exercise for the remain age group

30-50 50-60 60 +

v' Swimming or taking a v" Walking briskly v Walking briskly
water-aerobics class v" Dancing v" Dancing

v’ Playing basketball, tennis, | v' Riding a bicycle outdoors or a v Riding a bicycle outdoors
or other sports stationary bicycle indoors or a stationary bicycle

v’ Taking an exercise class v Taking an exercise class indoors

v' ice skating v Washing house material v’ Taking an exercise class

v" In-line skating v" Dusting v Washing house material

v Jumping jacks v Preparing a male v" Dusting

v’ Active games involving v' Light gardening v' Preparing a male
running and chasing, such v' Making grass v' Light gardening
as flag football v Hose painting v’ Making grass v’ Ping-

v" Bicycle riding v Golfing Pong

v Jumping rope

v Martial arts, such as karate

v Running

v" Sports such as soccer, ice or

field hockey, basketball,
swimming, tennis
v Vigorous dancing

v Cross-country skiing

TABLE 3.3: TYPES OF AEROBIC EXERCISE FOR DIFFERENT AGE GROUP
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Strength Trainings to Build Muscle

Type of exercise Age <16 17-30
Strength Training | v' climbing stairs v’ lifting weights
to Build Muscle V" hill walking v" heavy gardening, such as
v cycling digging and shoveling
v dance v’ push-ups, sit-ups and squats
v' Yoga v working with resistance bands
v" Exercises using exercise bands, weight v' Games such as tug-of-war
machines, hand-held weights v" Push-ups and pull-ups
v' Calisthenics’ exercises (body weight v' Resistance exercises with
provides resistance to movement) exercise bands, weight
v' Digging, lifting, and carrying as part of machines, hand-held weights
gardening v Climbing wall
v' Carrying groceries v' Sit-ups (curl-ups or crunches)
v Some yoga exercises v" Hopping, skipping, jumping
v Some Tai chi exercises v' Jumping rope
v Games such as tug-of-war v" Running
v" Modified push-ups (with knees on the v" Sports such as gymnastics,
floor) baslfetball,‘v‘olleybau, tenni§
v" Resistance exercises using body weight or v Weight training equipment in
resistance bands gyms
v Rope or tree climbing
v" Sit-ups (curl-ups or crunches)
v Swinging on playground equipment/bars
v Games such as hopscotch
v Hopping, skipping, jumping
v Jumping rope
v" Running
v" Sports such as gymnastics, basketball,

volleyball, tennis

Strength Training to Build Muscle for the reaming age category

30-50 50 — 60 60 +

v' lifting weights v' climbing stairs v" hill walking

v" heavy gardening, such as digging | v* hill walking v climbing stairs
& shoveling v' cycling v cycling

v push-ups v dance v dance

v’ sit-ups and squats v’ yoga v yoga

v Weight training equipment in v Weight training equipment
gyms in gyms

TABLE 3.4: TYPES OF STRENGTH EXERCISE FOR DIFFERENT AGE GROUP
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Stretching Exercises

Type of exercise Age <16 17-30
Stretching Exercises v Seated Neck Release v' Standing Hamstring Stretch
v Lying Quad Stretch v" Piriformis Stretch
v Sphinx Pose v' Triceps Stretch
v Extended Puppy Pose v" Figure Four Stretch
v Pretzel Stretch v 90/90 Stretch
v Reclining Bound Angle | v* Frog Stretch
Pose v' Butterfly Stretch
v Standing Quad Stretch v' | v' Seated Shoulder Squeeze
The Routine v" Side Bend Stretch
v The Runner’s Stretch v Lupging Hip Flexor Stretch
v The Standing Side Stretch j aigtlgeggg;lss;zzh
; iﬂ: izrvtviﬁngjﬁch v Lunge. with Spinal Twist .
% The Seated Back Twist v Morning Stretch for Lumbar Flexion
v Morning Stretch for Neck Mobility
v The Bound Angle v Shoulder Shrugs
v Downward Dog v v Morning Shoulder Stretches
Crescent Pose v" Standing Quad Stretch

v Child’s Pose

v Side Oblique Stretch
v Single Leg Stretch v/
Triceps Stretch

v Seated Side Stretch
v Shoulder Stretch

v Biceps Stretch

v Upper Back Stretch
v Chest and Shoulder
Stretch

v Standing Hamstring
Stretch

v Quad Stretch
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Stretching Exercises for remaining age group

30-50 50 -60 60 +

v' Standing Hamstring Stretch v" Triceps Stretch v" Triceps Stretch

v' Piriformis Stretch v' Seated Side Stretch v' Seated Side Stretch
v" Triceps Stretch v" Shoulder Stretch v" Shoulder Stretch

v" Figure Four Stretch v" Biceps Stretch v' Biceps Stretch

v 90/90 Stretch v" Upper Back Stretch v Upper Back Stretch
v" Frog Stretch v Chest and Shoulder v" Chest and Shoulder
v" Butterfly Stretch Stretch Stretch

v' Seated Shoulder Squeeze v Standing Hamstring v’ Standing Hamstring
v Side Bend Stretch Stretch Stretch

v" Lunging Hip Flexor Stretch v" Quad Stretch v" Quad Stretch

v’ Lying Pectoral Stretch

v" Knee to Chest Stretch

v Lunge with Spinal Twist

v Morning Stretch for Lumbar

\

AN

Flexion

Morning Stretch for Neck
Mobility

Shoulder Shrugs

Morning Shoulder Stretches
Standing Quad Stretch

TABLE 3.5: TYPES OF STRETCHING EXERCISE FOR DIFFERENT AGE GROUP

Sample Recommendation for 8-year-old child with diabetes

He/ she gets 60 minutes of physical activity each day that is at least moderate intensity. He

participates in the following activities each day:

Monday: Walks to and from school (20 minutes), plays actively with family (20 minutes), and
jumps rope (10 minutes), does gymnastics (10 minutes).
Tuesday: Walks to and from school (20 minutes), plays on playground (25 minutes), climbs on

playground equipment (15 minutes).

Wednesday: Walks to and from school (20 minutes), plays actively with friends (25 minutes),

jumps rope (10 minutes), runs (5 minutes), and does sit-ups (2 minutes).

Thursday: Plays actively with family (30 minutes), plays soccer (30 minutes).

Friday: Walks to and from school (20 minutes), plays actively with friends (25 minutes), and
bicycles (15 minutes).
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Saturday: Plays on playground (30 minutes), climbs on playground equipment (15 minutes), and
bicycles (15 minutes).

Sunday: Plays on playground (10 minutes), plays soccer (40 minutes), plays tag with family (10
minutes).

He/she meets the Guidelines by doing vigorous—intensity aerobic activities, bone-strengthening
activities, and muscle-strengthening activities on at least 3 days of the week:

Vigorous-intensity acrobic activities 6 times during the week: jumping rope (Monday
and Wednesday), running (Wednesday), soccer (Thursday and Sunday), playing baseball
(Sunday);

Bone-strengthening activities 6 times during the week: jumping rope (Monday and
Wednesday), running (Wednesday), soccer (Thursday and Sunday), playing baseball
(Sunday); and

Muscle-strengthening activities 4 times during the week: gymnastics (Monday),
climbing on playground equipment (Tuesday and Saturday), sit-ups (Wednesday).

Sample recommendation for 16-year-old person with diabetes

He/she gets 60 or more minutes of daily physical activity that is at least moderate intensity.
His/her participates in the following activities each day:

Monday: Walks (10 minutes), plays basketball/soccer (50 minutes).

Tuesday: Walks (10 minutes), plays tennis (30 minutes), does sit-ups and push-ups (5 minutes),
walks briskly with friends (15 minutes).

Wednesday: Walks (10 minutes), plays basketball/soccer (50 minutes).

Thursday: Walks (10 minutes), plays tennis (30 minutes), does sit-ups and push-ups (5 minutes),
plays with children at the park while babysitting (15 minutes).

Friday: Plays Frisbee in park (45 minutes), mows lawn (30 minutes).
Saturday: Goes dancing with friends (60 minutes), does yoga (30 minutes). Sunday:

Hikes (A long walk usually for exercise or pleasure) (60 minutes).

He/she meets the Guidelines by doing vigorous-intensity aerobic activities, bone-strengthening
activities, and muscle-strengthening activities on at least 3 days of the week:

Vigorous-intensity aerobic activities 4 times during the week: basketball (Monday and
Wednesday), dancing (Saturday), hiking (Sunday);

Bone-strengthening activities 4 times during the week: basketball (Monday and
Wednesday), dancing (Saturday), hiking (Sunday); and

Muscle-strengthening activities 3 times during the week: sit-ups and push-ups (Tuesday
and Thursday), yoga (Saturday).
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Sample recommendation for 45-year-old person with diabetes

He/she gets 60 or more minutes of daily physical activity that is at least moderate intensity.
His/her participates in the following activities each day:

Monday: Walks to work (20 minutes), Active recreation, such as hiking, skateboarding,

rollerblading (30 minutes), Dancing (10 minutes)

Tuesday: Walks to work (20 minutes), plays tennis (20 minutes), does sit-ups and push-ups (10
minutes), and walks briskly with friends (10 minutes).

Wednesday: Walks to work (20 minutes), Housework and yard work, such as sweeping or

pushing a lawn mower (40 minutes).

Thursday: Walks to work (20 minutes), jumping rope (10 minutes), does sit-ups and push-ups (5
minutes), plays with children at the park while babysitting (15 minutes).

Friday: Walks to work (20 minutes), Plays Frisbee in park (20 minutes), lifting weights (20

minutes).
Saturday: Goes dancing with friends (60 minutes), does yoga (30 minutes).
Sunday: Sports such as gymnastics, basketball, volleyball, tennis (60 minutes).

He/she meets the Guidelines by doing vigorous-intensity aerobic activities, bone-strengthening
activities, and muscle-strengthening activities on at least 3 days of the week:

Vigorous-intensity aerobic activities 4 times during the week: basketball (Monday and
Wednesday), dancing (Saturday), hiking (Sunday);

Bone-strengthening activities 4 times during the week: basketball (Monday and
Wednesday), dancing (Saturday), hiking (Sunday); and

Muscle-strengthening activities 3 times during the week: sit-ups and push-ups (Tuesday
and Thursday), yoga (Saturday).

+ Discipline:

Discipline is the key to diabetes management. A diabetic must maintain discipline during his/her

entire life.

v' Take balanced food regularly and adequately

Exercise regularly and adequately

Abide by the health worker’s instruction

Keep body and environment clean and healthy

Take good care of feet.

Avoid sweet, sugar, honey and all food sweetened with sugar or honey
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Do not stop diabetes treatment without consulting the health work
In case of any physical problem, inform the health worker

+ Stress Management

Reducing stress can lower blood glucose and blood pressure and improve overall health. Some

relaxation tips to help reduce stress are:

v
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Schedule relaxing activities into your day. Try reading a book, working in garden,
watching movie or hiking

Exercise regularly

Laugh, laughter is an excellent stress reducer

Rest is important. Your body needs plenty of sleep

Follow diabetes care routine

Follow sick day guidelines and see the doctor when:
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Blood glucose is over 240mg/dl

You cannot eat

You have persistent vomiting or diarrhea

Your fever persists longer than 24 hours.

Take your usual dose of regular insulin or oral medicine. You may need extra dose of
regular insulin to keep blood glucose under control.

Check your blood glucose every 4-6 hour and record result.

Check your temperature four times a day.

Drink plenty of calorie-free liquid (200-300ml per hour)

If you are vomiting, sip about 100 ml of juice or regular soft drink.

Eat your regular meal.

If you cannot eat your meals, drink regular liquid (with sugar) and replace meal with food
that are easy to digest, slice of bread, soup, hot cereal, juice, milk, egg etc.

4+ What should diabetics not do?

Do not walk barefoot, even at home.

Do not cut corn and callosity (you may gently use a pumice stone to rub them but better
ask your health worker’s opinion)

Do not cut your nail into the corners.

Do not leave sharp edge of nail

Do not use hot water bottle, heating pad or electric blankets, as these can burn your feet.
Reference
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3.2.2 Hypertension

Blood pressure is the force being applied against arterial walls as the heart pumps blood
throughout the body. Blood pressure rises and falls throughout the day. When blood pressure
stays elevated over time, it’s called high blood pressure. The medical term for high blood
pressure is hypertension. Systolic pressure (top number) represents the force that occurs when the
heart is pushing the blood out of the heart into the arteries. Diastolic pressure (bottom number)
represents the pressure in the arteries when the heart is filling up with blood (i.e., the peripheral
arterial tone).

Essential or primary hypertension is defined as having a blood pressure reading of >140/90 mm
Hg without a known cause (idiopathic). Hypertension is diagnosed when systolic and diastolic

measurements are > 140 mm Hg or > 90 mmHg, respectively.

In order to diagnose hypertension, a person has to take a rest for at least 5 minutes and check the
blood pressure separately by at least 2 minutes using proper cuff instruments and methods.
Before measuring blood pressure, it's recommended to avoid caffeine, cigarettes, and exercise for
at least 30 minutes prior to the test. When taking blood pressure at home, sitting up straight in a
chair and placing both feet on the floor is necessary. Additionally, it is mandatory to make sure
arm is supported on a table or an even surface before measuring and then place the top of the arm
at the level of heart [30].

High blood pressure is a disease of cardiovascular system and is a major modifiable risk factor
for coronary heart disease, congestive heart failure, stroke, renal failure, renal dysfunction and
eye problems [2].

Hypertension is often called "the silent killer" because it rarely causes symptoms, even as it
inflicts serious damage to the body [30].

Primary hypertension. Primary hypertension is known as essential or idiopathic hypertension.
More than 95 percent of patients have primary hypertension, with no identifiable cause. Primary
hypertension results from the interplay of multiple genetic and environmental factors, including

lifestyle influences.

Secondary hypertension. It was found that less than 5 percent of patients have secondary
hypertension. The cause of elevated blood pressure can be identified, such as narrowing of the

renal arteries, renal parenchymal disease, certain medications, pregnancy, and coarctation of the
aorta. [30]

Hypertension is linked with 70% of strokes and 60.5% of kidney diseases and increases the risk
of vascular dementia. Therefore, once hypertension has been identified, the patients should be

monitored for their blood pressure at regular.
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The common risk factors for hypertension include the following:

Family history of high blood pressure

Poor diet and having too much salt in your diet
History of smoking and second-hand smoke exposure
Drinking too much alcohol

Lack of physical activity

Having diabetes

Being overweight or obese

Age (55 or older for men; 65 or older for women)
Stress

Ethnicity
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Health consequences of high blood pressure may include:

Coronary artery disease
Heart attack

Heart disease s

Congestive heart failure
Stroke

Kidney damage

Vision loss

Erectile dysfunction in males
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+ What are the symptoms of hypertension?

One of the most dangerous aspects of hypertension is that the existence of the case may not be
known that it exists. In fact, nearly one-third of people who have high blood pressure don't know
it. The only way to know that blood pressure is high is through regular checkups. If blood
pressure is extremely high, there may be certain symptoms to look out for, including:

v" Severe headache
Fatigue
Confusion
Vision problems

Nosebleeds / Bleeding from the nose

Chest pain
Difficulty breathing / Palpitations

Nausea or vomiting

Irregular heartbeat
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Dizziness
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Blood in the urine and

Pounding in chest, neck, or ears.

If any of these symptoms are observed, going to a doctor immediately something must to do.

Untreated hypertension can lead to serious diseases, including stroke, heart disease, and kidney

failure and eye problems. [30]

Symptoms of a hypertensive emergency include [30]:

v
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Headache

Blurred vision,

Increasing confusion,

Seizure

Increasing chest pain,

Increasing shortness of breath and

Swelling or edema (fluid buildup in the tissues).

Diagnosis is based on the finding of elevated blood pressure on three separate occasions. most

authorities consider blood pressure (BP) !140/90 mmHg as being ‘hypertensive’; importantly

either an elevated systolic or diastolic pressure qualifies for the diagnosis [31].

Classification of Systolic Diastolic | Recommended | Action

hypertension review period

Optimal blood <120 <80 Recheck in2 | Adopt healthy life style
pressure years

Normal blood <130 <85 Recheck in 1 | Lifestyle modification
pressure years

High normal blood 130-139 | 85-89 Recheck in 6 | Lifestyle modification

pressure months

Grade 1 140-159 | 90-99 Confirm with | Lifestyle modification
hypertension (mild) 2 months

Grade 2 160— 100-109 | Evaluate with 1. Treat with 1 month
hypertension 179 1 month 2. Lifestyle modification
(moderate)
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Grade 3 > 180 >110 Evaluate with | v* If high blood pressure is confirmed,

hypertension 1 week drug treatment should be commenced

v May warrant urgent referral if patient
presents features suggestive of
malignant hypertension

v' Lifestyle modification

(severe)

TABLE 3.6: BLOOD PRESSURE DISTRIBUTION

Medical History: -The history should focus on modifiable lifestyle factors including: - weight
change, dietary intake of sodium and cholesterol, level of exercise, psychosocial stressors, and
patterns of alcohol and tobacco use. A family history of hypertension, cardiovascular disease,
cerebrovascular disease, diabetes mellitus and dyslipidemia should be documented. Assess for
symptoms and signs of target organ disease and secondary hypertension via a directed history.
Major Cardiovascular Risk Factors are discussed written here after: -

v' Hypertension
Age (older than 55 for men, 65 for women)
Diabetes mellitus
Elevated LDL cholesterol

Low HDL cholesterol
Estimated GFR less than 60 mL/min

Micro albuminuria
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Family history of premature cardiovascular disease (men younger than 55 or women
younger than 65)

v" Obesity (body mass index greater than or equal to 30 kg/m2, waist circumference greater
than

40 inches for men and greater than 35 inches in women),

v" Physical inactivity and

v Tobacco usage, particularly cigarettes.
Target organ damage are listed here: -Heart, Left ventricular hypertrophy, Angina/prior
myocardial infarction, Prior coronary revascularization, Heart failure, Brain, Stroke or transient
ischemic attack, Dementia, Chronic kidney disease, Peripheral arterial disease and Retinopathy.
Hypertensive emergency: - means blood pressure is so high that organ damage can occur. Blood
pressure must be reduced immediately to prevent imminent organ damage. Organ damage
associated with hypertensive emergency may include: [30].

v Changes in mental status, such as confusion,
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Bleeding into the brain (stroke)

Heart failure

Chest pain (unstable angina)

Fluid in the lungs (pulmonary edema)

Heart attack
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Aneurysm (aortic dissection)
v Eclampsia (occurs during pregnancy)

To diagnose a hypertensive emergency, healthcare providers will ask several questions to get a
better understanding of medical history of the patient to be treated. They will also need to know
all medications that are being taken, including nonprescription and recreational drugs.
Additionally, a patient to be treated should tell to healthcare providers; if any herbal or dietary
supplements are being taken. Certain tests will be performed to monitor blood pressure and
assess organ damage, including: Regular monitoring of blood pressure, Eye exam to look for

swelling and bleeding, Blood and urine testing.

+ Principles of Hypertension management

It is strongly recommended that hypertensive patients be initially treated with and periodically
reassessed for adherence to healthy lifestyle habits for both prevention and treatment of

hypertension. Lifestyle modifications should be reviewed and reemphasized at least annually.

Lifestyle modification for hypertensive patients includes weight reduction, dietary management,
alcohol restriction, stopping smoking, exercise, stress management, and regular medication
adherence. [30]
Six lifestyle behaviors: -
% Limit sodium: - Reducing sodium intake in the control diet group increased blood pressure
control 2.3-fold. We recommend a daily intake of less than 1,500 mg of sodium for most
persons.

¢ Increase vegetables and minimize animal-based fats (DASH diet): - Among subjects with

hypertension baseline, the DASH diet increased blood pressure control twofold over control.

X/
°

Weight Reduction and Management: - In multivariable analyses, every 1-kg/m2 increase in
body mass index was associated with an 11% increase in heart failure risk. Compared with
lean participants, overweight participants had a 49% and obese participants had a 180%

increase in heart failure risk, with increasing body mass index a significant predictor of
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hypertension. Among patients with severe obesity, a lifestyle intervention involving diet
combined with physical activity resulted in clinically significant weight loss and favorable
changes in cardio metabolic risk factors.

% Moderation of alcohol intake: - Limit alcohol use to one serving per day for women, two per
day for men, with a maximum of five per week for women and nine per week for men.
Overall, interventions to reduce alcohol consumption caused small but statistically
significant reductions in both systolic (3.4 mmHg, 95%CI: 0.9 to 6.0) and diastolic (3.4
mmHg, 95%CI:

1.5 to 5.4) blood pressure.

¢ No smoking: - 13.6/1,000 person-years develop preventable heart failure.

% Review of non-prescription and supplement use: - Over-the-counter medications and
supplements can cause increases in blood pressure.

Individuals who adopt this lifestyle, at any age, have significantly lower risk of developing

hypertension and subsequent heart failure.

Other measures to reduce CVD risk rather than lowering BP: - cessation of smoking, reduced

total fat and saturated fat intake, replacement of saturated fats with mono-unsaturated fats,

increased oily fish consumption (1-2 portions per week), Relaxation techniques.

On table 4.5 it shows major interventions of hypertensions such as weight, diet, physical activity,
sodium and alcohol intake and major expert recommendation for each intervention moreover it
shows expected systolic BP reduction.

Intervention Recommendation Expected systolic BP
Reduction

Weight Maintain ideal body mass index (20-25 kg/m?) | 5-10 mmHg pre 10kg

reduction

weight loss

Diet Consume diet rich in fruit, vegetables and fiber,| 8- 14 mmHg
but low in fat

Reduced sodium | < 100mmol/day (<6 g of sodium chloride or| 2 - § mmHg
intake <2.4 g of sodium per day)

Physical activity | Regular aerobic physical activity e.g. brisk| 4 - 9 mmHg
walking for at least 30 min at least 5 days/wk.
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Alcohol
moderation

No more than 3 units/day in men

No more than 2 units/day in men

2 -4 mmHg

TABLE 3.7: REDUCTION VARIABLES

4+ The DASH Eating Plan

The DASH eating plan is rich in fruits, vegetables, fat-free or low-fat milk and milk products,

whole grains, fish, poultry, beans, seeds, and nuts. It also contains less sodium; sweets, added

sugars, and beverages containing sugar; fats; and red meats.

This heart-healthy way of eating is also lower in saturated fat, Trans fat, and cholesterol and rich

in nutrients that are associated with lowering blood pressure mainly potassium, magnesium,

calcium, protein, and fiber.

The number of servings depends on the number of calories you're allowed each day.

calorie level depends on your age and, especially, how active you are.

Your

Gender Age (Years) Calories needed for each activity level
Sedentary Moderate active | Active

Female 19-30 2,000 2,000-2,200 2,400

31-50 1,800 2,000 2,200

51+ 1,600 1,600-1,800 2,000-2,200
Male 19-30 2,400 2,600-2,800 3,000

31-50 2,200 2,400-2,600 2,800-3,000

51+ 2,000 2,200-2,400 2,400-2,800

TABLE 3.8: CALORIES NEEDED FOR EACH ACTIVITY LEVEL

Sample Menu Plan

v" The quantity of each meal has to be customized as per calories required based on BML.

v' If the patient is diabetic, hypertensive or suffering with any other medical ailment, diet
has to be altered accordingly.

v" Cooking oil 2tsp/day and No Extra table salt
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Early Morning: Milk — 1 glass

Breakfast: 1 fruit, 2 starch, free food

Lunch: 2 Meat, 2 Starch, 1 vegetable, 1 fruit, 1 fat, free food
Evening: 2 starch, 1 milk,

Dinner: 4 Meat, 3 Starch, 2 vegetables, 1 fruit, 2 fats, free food

* Exercise
A regular exercise activity can reduce the risk of developing hypertension and can lower the
blood pressure in hypertensive clients. Exercise can heighten the client’s sense of wellbeing,
reduces emotional tension and raises the level of high-density lipoproteins (HDL), enables lipids
like cholesterol and triglycerides to be transported within the water-based blood stream and

decreases the risk of cardio-vascular morbidity and mortality. [30]

The recommended exercises for patients with hypertension involves walking, jogging or cycling
of moderate intensity ranging from 4-52 weeks in length and each session typically lasted 30-60

minutes. walking, swimming, cycling and practicing yoga are also recommended. [30]

The use of physical exercise

v To control weight
v" To reduce risk factors
* lower blood pressure
» reduce blood cholesterol levels
v To prevent complications
* prevent atherosclerosis
* prevent angina, myocardial infarction and stroke
v To improve quality of life/relieve stress

Do you have any of the following?

Cardiovascular disease

Bone or joint diseases that will be worsened by physical activity
Pain in your chest when doing any activities

Dizziness

Are you aged over 65 and have not done any intense activity recently
Uncontrollable hypertension

Any other physical problems that prevent you from exercising
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Physical activity benefits patients with hypertension in many ways however, stop exercising

immediately if you experience any of the following and consult your doctor:

v" Chest pain
v" Dizziness
v’ Fatigue
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+ Stress management

A variety of relaxation therapies, including meditation, yoga, music, rest and psychotherapy can

reduce blood pressure. Relaxation can be highly beneficial if practiced routinely in one’s

everyday life. Techniques involving relaxation are widely used by people to reduce anxiety and

cope with stress related problems. Relaxation procedures are active and educational forms of

therapy that can decrease the occurrence of tension and anxiety disorders. [30]

Patients with hypertension should be able to:
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manage food portions and choices when eating out;

eat more fruits, vegetable, grain and beans;

decrease the fraction of saturated fat;

consider effects on blood pressure when making food choices;

avoid drinking alcohol (less than 1 ounce per day);

take salt at about 6 grams/day or lower in food;

reduce weight effectively;

manage food choices to control blood pressure;

exercise to control blood pressure and weight by walking, jogging or cycling lasting 30-
60 minute per session;

merge hypertension into daily life successfully;

adjust hypertension routines to fit new situations;

stop smoking; and

control stress by listening to music, taking rest, and talking with family members

Self-regulation behaviors include: [28]
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understanding reasons for the changes in blood pressure levels;
recognizing the signs and symptoms of high and low blood pressure;
acting in response to symptoms;

attending to symptoms of high and low blood pressure;

treating low blood pressure reactions;

making decisions based on experience;

attending to situations that may affect blood pressure levels;

Comparing differences between current and target blood pressure levels.

% Special Patient Groups

% Hypertension and Stroke

Hypertension remains the most important treatable risk factor for the prevention of stroke and its

recurrence. After acute cerebral hemorrhage or infarction, BP levels are usually increased, with

more than 80% of patients having levels >160/95mmHg within the first 48-hr of the event.
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There are potential pros and cons for both raising and lowering BP in the acute situation.
However, to date, very few trials exist of either presser or depressor interventions in the acute
stroke period. Treatment to lower BP is appropriate when BP is grossly elevated immediately
(<48h) post-stroke (SBP >220mmHg or MAP >130mmHg). Otherwise it is best to start treatment
at least 10-14 days later. Thiazides or CCBs are appropriate first line therapies for most subjects
as they take some time to have the desired effect.
% Hypertension in People with Diabetes

Hypertension is twice as common in people with diabetes. It greatly increases the already
elevated CVD risk - the risk of coronary disease is increased two-fold in men with diabetes and
four-fold in diabetic women. ACE-Is/ARBs are recommended as first line agents in such patients
because of their Reno-protective effects.

¢ Hypertension in Pregnancy

Hypertension in pregnant women considered as a Special Patient Groups [30].

v’ Hypertension occurs in 8—10% of pregnancies, and may precede impending pre-eclampsia
(Associated with proteinuria and edema after 20 weeks gestation)

Elevated BP/proteinuria at <20 weeks’ gestation implies it preceded pregnancy

There is often a fall in BP between 12-26 weeks of pregnancy

Treatment during pregnancy (and breast-feeding) should be avoided if possible

Aim to keep BP "150/100 mmHg; "140/90 mmHg if target organ damage present
ACE-Is/ARBs should be avoided in pregnant women or those planning one

NICE guidelines suggest that diuretics should not be used during pregnancy
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Women who are classified as ‘high risk’ for developing pre-eclampsia should be offered
aspirin 75mg od from 12 weeks gestation until delivery (unlicensed indication; informed
consent should be obtained and documented).

v Pregnant women with either severe hypertension (BP>160/110mmHg) or with pre-eclampsia
should be admitted to hospital and followed up thereafter in secondary care. This includes
formal follow-up in a specialist clinic post-partum. Treating High Blood Pressure in Children
Researchers are still trying to determine the most effective way to treat high blood pressure in
children. In general, treating high blood pressure in kids is not that different from treating it
in adults. Working closely with child's doctor to find which treatment plan will work best for

the child is necessary. Here are some general guidelines: [30]
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v Follow the DASH Eating Plan: - The Dietary Approaches to Stop Hypertension (DASH) diet
plan includes eating less fat and saturated fat as well as eating more fresh fruits and
vegetables and whole-grain foods. Limiting salt intake can also help lower a child's blood
pressure.

v' Watch Child's Weight: - Being overweight increases the risk of developing high blood
pressure. Following the DASH eating plan and getting regular exercise can help the child to
lose weight.

v Avoid Tobacco Smoke: - Tobacco smoke can make blood pressure rise; it can also directly
damage child's heart and blood vessels. Protecting child from tobacco smoke -- even

secondhand smoke is must.

Taking Medications: -If child's high blood pressure is severe or doesn't respond to lifestyle
changes, the doctor may prescribe medication. It may take a while to find combination of drugs
that work best to control high blood pressure with the least side effects.

3.2.3 Acquired immunodeficiency syndrome
HIV, or human immunodeficiency virus, is the virus that causes AIDS (acquired immune
deficiency syndrome). HIV weakens a person's immune system, reducing his or her ability to
fight infections and cancers. The virus damages or destroys the cells of the immune system,
leaving them unable to fight infections and certain cancers. A person can get HIV by coming into
contact with an infected person's body fluids (blood, semen, vaginal fluids, breast milk), and HIV
can be spread through:- Vaginal, oral, or anal sex, Sharing unclean needles to take drugs,
Pregnancy (from an infected mother to baby), Blood transfusions. And peoples cannot get HIV
from: Touching or hugging someone who has HIV or AIDS, Public bathrooms or swimming
pools, Sharing cups, utensils, telephones, or other personal items, Bug bites.

+ Causes of HIV in Children
Most HIV infections in children are passed from mother to child during pregnancy, labor and

delivery, or breastfeeding. However, thanks to preventive treatment regimens, the incidence of
mother-to-child HIV transmission is decreasing. Other causes of child HIV include:
% Blood transfusions: -Blood transfusions using infected blood or injections with unsterilized
needles can lead to HIV infection and AIDS in children.
+¢ Illicit drug use: - In central and Eastern Europe, injected drug use continues to spread HIV

among young people living on the streets.
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% Sexual transmission:-Although sexual transmission is not a main cause of HIV/AIDS
among children, it does occur in countries where children become sexually active at an

early age.

* Symptoms

Each stage of HIV/ADIS disease symptoms are discussed here after: -

A. The Symptoms of HIV/AIDS - the First Stage
HIV infection comes in three stages. The first stage is called acute infection or seroconversion,
and it typically happens within two to six weeks after exposure or becoming infected. This is
when the body's immune system puts up a fight against HIV. The symptoms of acute infection
look similar to those of other viral illnesses and are often compared to those of the flu. The
symptoms may last a week or two and then completely go away as the virus goes into a non-
symptomatic stage. The initial symptoms of acute HIV infection may include: Headache,
Diarrhea, Nausea and vomiting, Fatigue, Aching muscles, Sore throat, Red rash that doesn't itch,
usually on the torso and
Fever.

B. The Period without Symptoms of HIV - the Second Stage
After the first seroconversion period, the immune system loses the battle with HIV and symptoms go
away. HIV infection goes into its second stage, which can be a long period without symptoms, called the
asymptomatic (or latent) period. This is when people may not know they are infected and can pass HIV
on to others. This period can last 10 or more years. During this period without symptoms, HIV is slowly
killing the CD4 T-cells and destroying the immune system. Blood tests during this time can reveal
the number of these CD4 T-cells. Normally, a person has a CD4 T-cell count between 450 and
1,400 cells per microliter. This number changes constantly, depending on a person's state of
health. For a HIV infected person, the number of CD4 T-cells steadily drops, making them
vulnerable to other infections -- and in danger of developing AIDS.

C. HIV Infection and AIDS - the Third Stage
AIDS (acquired immune deficiency syndrome) is the advanced stage of HIV infection. When the
CD4 T-cell number drops below 200, people are diagnosed with AIDS. Fortunately, combination
medications used to treat HIV -- a "cocktail" — can help rebuild the immune system. These drugs
can be expensive and pose challenges with side effects, but it is critical to not stop taking them
without talking to doctor. People with low CD4 T-cells may also receive drugs to prevent

opportunistic infections. These preventative medications should be taken until the CD4 count has
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improved. Some people don't know they were infected with HIV, and only discover their HIV
infection after experiencing some of these HIV-related symptoms: Being tired all of the time,
Swollen lymph nodes in the neck or groin, Fever lasting for more than 10 days, Night sweats,
Unexplained weight loss, Purplish spots on the skin that don't go away, Shortness of breath,
Severe, long-lasting diarrhea, Yeast infections in the mouth, throat, or vagina, Easy bruising or
unexplained bleeding. Patient needs a doctor if experience any of the above symptoms of
HIV/AIDS. These are serious signs of disease, which could be HIV-related.

Symptoms of HIV/AIDS in Children: - Many babies and children living with HIV are known or
suspected to have the infection because their mothers are known to be infected. However,
sometimes infection is not suspected until a child develops symptoms. Symptoms of HIV
infection vary by age and individual child, but following are some of the more common
symptoms:

¢ Failure to thrive, which is the failure to gain weight or grow according to standardized

growth charts used by pediatricians.

X/
°

Failure to reach developmental milestones during the expected time frame.

X/
°

Brain or nervous system problems, characterized by seizures, difficulty with walking, or poor
performance in school.

% Frequent childhood illnesses such as ear infections, colds, upset stomach, and diarrhea.

As HIV infection becomes more advanced, children start to develop opportunistic infections.
These are infections that rarely affect healthy people but can be deadly for people whose immune
systems aren't working properly. Common opportunistic infections related to HIV include:

¢ Pneumocystis pneumonia -- a fungal infection of the lungs

% Serious infection due to cytomegalovirus (CMV)

¢ A condition of lung scarring called lymphocytic interstitial pneumonitis (LIP)

% Oral thrush or severe diaper rash due to Candida, a yeast infection

HIV/AIDS Risk Factors: - A variety of HIV risk factors can increase chances of becoming
infected with a virus called HIV (human immunodeficiency virus). This infection can lead to
AIDS (acquired immunodeficiency syndrome), which makes it more difficult for human body to
fight off infection and disease. Some risk factors increase HIV risk more than others. Certain
behaviors can increase HIV risk. These are some of the most common risk factors:

* Having unprotected vaginal, anal, or oral sex with someone who is infected with HIV or
whose HIV status not know.

% Having many sexual partners.
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Having sex with a sex worker or an IV drug user.

Sharing needles, syringes, or equipment used to prepare or inject drugs with someone who is
HIV infected.

Using needles for piercing or tattooing that are not sterile. (An accidental needle stick with a
contaminated needle or medical instrument, however, is a very rare cause of HIV

transmission.)

Other Possible HIV/AIDS Risk Factors:-Other factors may also increases HIV risk. For example,

having sex under the influence of alcohol or drugs may lead to other risky behaviors, such as

having unprotected sex. Here are other potential HIV risk factors:

)/
A X4

Having another sexually transmitted disease (STD), such as herpes, chlamydia, syphilis, or
gonorrhea. STDs may cause changes in tissue that make HIV transmission more likely.
Having sex after drinking alcohol or taking drugs.

Having a mother who was infected with HIV before baby were born.

Having had a blood transfusion or received blood products before 1985. Since that time,
however, all blood in the United States has been tested for HIV.

Having fewer copies of a gene that helps to fight HIV. Although not yet available, a
screening test might one day be able to identify those who are more likely to get HIV and
develop AIDS. HIV/AIDS in Pregnancy: - In the last 20-25 years HIV/AIDs has become an
indirect major killer of mothers in pregnancy and delivery. The majority of HIV/AIDS
women (77%) lives in SubSaharan Africa and constitutes 57% of the adult HIV positive
population. In Ethiopia, the average prevalence rate in adults is 2.1 %( 7.7% urban and 0.9%
337 rural), among these 59% are female. The HIV prevalence in pregnant women is 7.7%
and about 15, 000 children are born with HIV every year. This is as a result of mother to
child transmission (MTCT) during pregnancy (5-10%) and labor and delivery (10-15%).
Quite significant number could be infected through breast feeding (5-20%). Pregnancy by
itself does not affect the course of the disease, but HIV may increase the risk of premature
deliveries, small for date uterus and the rate of still birth Factors that influence MTCT
include: maternal viral load, nutritional status of the mother, presence of concomitant
parasitic infection like malaria, severe immunodeficiency, advanced HIV/AIDS stage,
presence of PROM and injury to the fetus and birth canal during labour and delivery. To
reduce the rate of MTCT of HIV/AIDS, the Ethiopian government has adopted the four-

pronged approaches in its PMTCT strategies, namely: primary prevention, prevention of
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unintended pregnancy, prevention of HIV transmission from infected women to their infants,

and treatment, care and support of HIV infected women, their infants and their families.
* Diagnoses

The only way to know if a persons has HIV or the more advanced stage of the infection, AIDS, is

to get tested. The CDC recommends that everyone between ages 13 and 64 have an HIV test at

least once.

There are a few types of tests healthcare providers use to diagnose HIV:-

¢ An antibody screening test (also called an immunoassay) looks for antibodies — proteins of
body makes when it fights invaders like the HIV virus. Most people form antibodies the test

can detect within 3 months after they’re infected, but it can take up to 6 months for a few.

%+ Another test looks for antibodies and a substance made by the virus, called an antigen. It can

find HIV in as little as 2 weeks after a person have been exposed.

% The RNA test, which looks for the virus itself instead of antibodies, can diagnose HIV about
10 days after exposure. It’s expensive, though, and doctors don’t usually recommend it as a
first screening.

No matter which test is used, results that say the virus require follow-up testing to confirm an

HIV diagnosis. Some tests take a few days for results, but rapid HIV tests, a type of

immunoassay, give results in 30 minutes or less.

Why Should Pregnant Women Be Tested for HIV: - Doctors recommend all pregnant women get

tested for HIV? Medications are available to prevent the spread of the virus to the unborn baby.

In addition, steps can be taken during delivery to prevent spreading the infection. Some studies

show a woman can further reduce the risk of spreading the virus to her baby by having a cesarean

section before her water breaks. Moreover, healthcare provider can take steps to help a person
stay healthy longer.

What Do the HIV Test Results Mean: - A confirmed, positive test result means infected with

HIV Being infected with HIV does not necessarily mean that having AIDS It can take many

years for people with HIV to develop AIDS. A negative test result means that no signs of HIV

infection were found in blood. A negative test does not always mean that do not have HIV. Signs
of HIV may not show up in the blood for several months after infection. For this reason, tested

again if a person could have been exposed to HIV or are at risk for HIV infection.

+ Treatments
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HIV (human immunodeficiency virus) causes AIDS (acquired immunodeficiency syndrome).
But being HIV-positive does not necessarily means that having AIDS. New treatment regimens
have turned being HIV-positive into a chronic condition for many people. With a healthy
lifestyle and the right medical care, many HIV-positive people are living long, productive lives.
HIV drugs can often slow or prevent the progression of HIV to AIDS. Left untreated, though,
HIV can lead to serious illness and death.
What Happens After an HIV Test?
% If HIV test says don't have the virus (a "negative" result), ask doctors how soon should have

another screening. It’s possible to get a negative result if a person is early infection.

X/
°

If HIV test says have the virus (a "positive" result), take heart: Because of medical

advancements, many people now live long, active lives with HIV.

The drugs can have side effects. Often, they go away as body adjusts to the medication, but many

people have some for a short time, including: nausea, vomiting, diarrhea, fatigue, dizziness, skin

rashes, trouble sleeping, pain, numbness, or tingling.

What Can Do to Protect Yourself and Others: - Because HIV is transmitted through infected

blood, semen, or vaginal secretions, or through a mother's milk during breastfeeding, these are

the most important steps to take to lower a person’s HIV risk and the risk to others:

% Use a latex condom or square of latex or plastic wrap ("dental dam") each and every time
doing anal, vaginal, or oral sex. (If a person have a latex allergy, use polyethylene condoms
with oil based lubricants.)

++ Learn more about how to practice safer sex.

¢ Learn about the HIV drug Truvada :-It has been approved for use in those at high risk as a
way to prevent HIV infection Truvada: - should be used in conjunction with safe sex
practices.

+ Don't share needles, syringes, or equipment used to prepare injection drugs or to inject them.

HIV can stay in syringes for a month or longer. Seek treatment for drug use, but in the

meantime, be sure to use a clean needle each time inject.

X/
°

See a qualified professional who uses sterile equipment if a patient plan to get a tattoo or

have a body pierced.

R/

s Don't share toothbrushes or razors.

X/
°

Talk to a doctor about getting tested for HIV if women are pregnant or planning to become
pregnant. And if she is HIV-positive, seek counseling and treatment, which can prevent HIV

from being passed to a fetus or infant in most cases.
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% Do not breastfeed for a newborn and are HIV-positive.

3.3 Conceptual Modeling

Conceptual modeling is the activity of formally describing aspects of the physical and social
world around us for purposes of understanding and communication. In addition, conceptual
modeling is a technique that helps to clarify the structure of a knowledge intensive business tasks.
The knowledge model of an application provides a specification of the data and knowledge
structures required for the application. The model is developed as part of the analysis process
[32]. Generally, conceptual modeling in this study work is a vital step to understand and structure
the problem domain and prepare concept relationships for knowledge representation. The logical
relation of the identified concepts and facts are described using decision tree. It is one of a
modeling tool that is used in variety of settings to organize and break down cluster of data.
Purposefully, decision trees can easily be converted to the form of if-then rules that are suitable
and understandable by computer programs. So, the conversion can be executed by a computer
program [16]. The structure shown graphically in terms of nodes (objects) and arcs (links or
edges) connecting them. Nodes represent objects, concepts or situations. The links show the
relationships between nodes. If the links are directed arrows, then the net becomes a directed
graph. Relationships give the knowledge contained in the nodes a cohesive structure about which
other knowledge may be inferred.

Fig. 3.3 shows general approaches or structure for selected chronic disease treatment by

considering possible patients symptoms, prevention and patient history to provide proper

w Patient History

treatment.

Fig. 3. 3 Structure of Decision Tree
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In this study a decisions tree is constructed for each chronic disease diagnoses, type identification,

emergency level determination and proper treatment suggestions.

The acquired Diabetes mellitus disease information were described in terms of its types, sign and
symptom and common risk factors represents as follows in table 4.6

Types of diabetes

Symptoms

Common Risk factors diabetes

Common

Frequent urination, Excessive
thirst, Extreme hunger,
Unexplained weight loss,
Increased fatigue, Irritability,
Blurry vision, Impotence/ being
weak, Numbness or tingling
sensation of the feet, Skin
disease, Dry mouth

Advancing age, Family history,
Excessive body weight, Excessive
alcohol consumption, Physical
inactivity, Stress, Unhealthy diet,
Pregnancy (Gestational Diabetes
mellitus) , Chronic use of steroids,
Viruses, Faulty Immune System,
Physical Trauma/ Any physical
damage to the body caused by
violence, accident or fracture,
Drugs

Urinating a lot, being very thirsty, losing weight without trying,
feeling very tired, Nausea and vomiting.

Signs of an

Emergency

Shaking, confusion, Rapid breathing, Fruity smell to breath, Pain in
belly, Loss of consciousness (rare).

Type 2

Headaches, Loss of consciousness, Slow-healing sores or cuts,
Frequent yeast infections, Velvety dark skin changes, Numbness and
tingling of the hands and feet, Decreased vision, Impotency or feeling
tired, Dry, itchy skin, Recent weight gain or un explained Wight lose,

Sexual dysfunction

TABLE 3.9: DIABETES MELLITUS TYPE AND SYMPTOMS CONCEPTUAL MODEL
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Figure 3.4 below shows decision tree to identify and determine type, levels of diabetes based the
symptoms of the patient.

Dioszethe patient shows the following sign'
&symptom?

Frequent Urmation Excessive Thirst No
ExtremeHungar Unexplamed weight lozs
Inereazed Fatigne Immtability  Blurry
VizionImpotence' beimng weaklumbness
Or tingling sensation ofthefeet | Skin

Yes !
Mon-Diabsatic
.-.. \\..
v | Dose the patient shows the following |
Sign &symptom?
Diosethe patient shows the following Mo

Headaches, Loss of comsousness, Slow

Sign &symptom?
a Hzaling sores or cuts, Frequentyeast

Urinating a lot, being very thirsty, infactions, Velvaty dark skin changes,
lozing weight without tryingFeeling MNumbness and tingling of the hands and
Very tiredlfausea and vomiting J , Fesat, Decreased ision Impotency or

- N r
Yes
Yes

L4

| T}'P'EWEDHHE—|

Type Two
¥ !
Dose the patient shows the followmg |
sign &%%nptom?
Shaking, confusion, Rapid Breathing, | 225 Type one

Fruity smell to breath, Pan mBelly,

Loss of consclousness (Tare).

Disbates |

FIGURE 3. 4: DECISION TREE FOR MODELING TYPE AND LEVELS OF DIABETES.
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The Diabetes mellitus level by considering the patient symptom is possible as it stated described
and showed as follow table 3.10.

Levels of Diabetes Symptoms
Mild High Blood v" Increased thirst
Sugar v' Increased urination
v' Weight loss
v’ Fatigue
v' Increased appetite
v' Blurred vision

Moderate to Severe Blurred vision

High Blood Sugar Extreme thirst
Lightheadedness
Flushed

Hot and dry skin

Restlessness,

N N N N NN

Drowsiness, or difficulty waking up.

TABLE 3.10: DIABETES MELLITUS TYPE AND SYMPTOMS CONCEPTUAL MODEL
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Figure 3.4 shows decision tree for identify and determine Mild High Blood Sugar, Moderate to
Severe High Blood Sugar based on the patient sign and symptoms.

4 N

Does the patient show following sign and
symptoms?
v Increased thirst
v Increased urination
v" Weight loss, Fatigue and Increased appetite
v Blurred vision

p #

Yes No

{ Mild High Blood Sugar } / Does the patient show following sign \
and symptoms?
Blurred vision, Extreme tharst,
Lightheadedness, Flushed, hot, dry skin,

Restlessness, drowsiness, or difficulty

waking up.
Yes
Moderate to Severe High
Blood Sugar

FIGURE 3. 5: DECISION TREE FOR MILD, MODERATE, OR SEVERE HIGH SUGAR.
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The complication on Diabetes mellitus by considering the patient symptom is possible as it stated

described and showed as follow table 3.11

Complication in diabetic | Sign and symptoms Prevention Possible solutions
patient
Hypoglycemic coma Blurring of vision, | Control your blood | Mix 4 to 6 tea-
Excessw§ appetite or | glucose spoonsful of sugar into
hunger, irregular heartbeat,
.o o a glass of water and
shivering of body/ vibrating N
) ) drink it. One may take
slightly, Excessive N
) i a glass of fruit juice,
sweating, Unsteadiness of )
. couple of pieces of
limbs, Unusual .
) ) sweet biscuits, hand
behavior/attitude, and Loss
¢ full of sugar or some
© . y sweet  fruits.  This
consciotisnessicoma should be followed by a
meal.
Diabetic Coma Excessive and repeated | Control your blood | contact a health worker
urination, Excessive | glucose immediately

appetite and thirst, Sickness
and fatigue, Weakness,
Headache, Blurred vision,
Drowsiness, Nausea, Rapid
rate of breathing, Collapse,
Smell of acetone in breath,
Unconsciousness, Seizures
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Heart and Blood Vessel
Problems/Stroke

Loss of consciousness,
feeling dizzy, Sudden loss
of sight, Slurred speech,
Feeling numb or weak in
arm or leg of one side of

body, Chest pain or
pressure,  Shortness  of
breath, Swollen ankles,
Irregular heart beat

Control blood
glucose, Cease or

never start
smoking, Control
blood pressure,
Check lipids
annually, High
levels of these

require treatment,
Reduce weight, if
overweight,

Exercise regularly,

Decrease intake of
alcohol

Eye Disease Retinopathy

blood vessels

Keep blood
pressure under
control,

Do not smoke,

Check blood
glucose

regularly
and keep it under
control

contact a health worker
immediately

Nerve Damage

Feet and legs, Digestive and
Urinary tract, sex organ will
have infected and Blood
pressure will happened

controlling
blood
glucose

contact a health worker
immediately

Kidney Disease Early morning swelling | controlling blood | contact a health worker
around eyes, Swelling of | glucose and blood | immediately
legs, High blood pressure, pressure
Protein in urine
TABLE 3. 11: COMPLICATION IN DIABETIC PATIENT SYMPTOMS CONCEPTUAL MODEL
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Dose the patient shows the following sign
&symptom?

Blurring of vision, Excessive appetite or
Hunger Irregular heartbeat Shivering of
Body/ vibrating slightly Excessive
Sweating Unsteadiness of limbs, Unusual
Behavior/attitude, andLoss of

Tes

¥

Hypoglycemic coma

The patient should immediately mix 4 to 6 teas-
Spoonful’s of sugar into a glass of water and

Dirink it. One may take a glass of fruit juice,
Couple of pieces of sweet biscuits, hand full of
Sugar or some sweet fruits. This should Be
Followed by a meal. If the patient is comatose,
He/she should be taken to a hospital. He/ she
Requires intravenous 23% glucose immediately. [/

- Possible solution

FIGURE 3. 6: Decision tree for hypoglycemic coma
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Dose the patient shows the following sign
&symptom?

Excessive and repeated urination,
Excessive appetite and thirst, Sickness and
Fatigue Weakness, Headache, Blurred
Viston Drowsiness, Nausea, Rapid rate of
Breathing Collapse, Smell of acetone in
Breath Unconsciousness, Seizures

Yes

‘ Diabetic Coma

Contact a health worker immediately }-

FIGURE 3. 7: Decision tree for Diabetic Coma
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The acquired hypertension disease information, symptoms, results of untreated hypertension and
hypertensive emergency are identified and represented as follow in table 3.12.

Types of Symptoms Untreated hypertension leads
disease

Severe headache v' Stroke
Fatigue or confusion v Heart Disease
Vision problems v" Kidney Failure v' Eye

Problems.

Hypertension Chest pain

Difficulty breathing
Irregular heartbeat

Blood in the urine

RN N N N N AN

Pounding in chest, neck, or
ears.

Hypertensive Headache or blurred vision

Emergency increasing confusion,
Seizure

Increasing chest pain

AN NN

Increasing shortness of breath

v Swelling or edema (fluid buildup in the tissues).

TABLE 3. 12: HYPERTENSION SYMPTOMS CONCEPTUAL MODEL
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Figure 3.8 shows decision tree to determine hypertension patient’s emergency level, by

considering symptoms and risk factors of hypertension patients.

//I}oes the patient show following sign and\‘
symptoms?
v’ Severe headache, Fatigue or confusion
v’ Vision problems, Chest, Difficulty breathing,
v’ Irregular heartbeat, Blood in the urine
\\ v Pounding in your chest, neck, or ears. /

No

Yes

Non
Hypertensive

[H}'pmﬂnsﬁ'ﬂ Patient ]

—— »  Does the patient show following sign
and symptoms?
Hypertension, Age, Diabetes mellitus,
r Elevated LDL cholesterol, Low HDL
/Does the patient show following sign\\ cholesterol, Family history. Obesity,

and symptoms? \\}\’aist. Phvsical inactivity &Tobacco. _,/
Headache or blurred vision, o
increasing confusion, Seizure, and
increasing chest pain,  increasing ki
l\:shurhmss of breath, Swelling or le !
Cardiovascular
risk mncrease
Yes Ho
- ¥
Hypertensive Please go to

Emergency. please treatment options

contact doctors

FIGURE 3.8: DECISION TREE FOR DIABETES EMERGENCY CASES
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The acquired HIV disease information describe and represents as follow, the stage, sign and
symptom and risk factors are identified and represented in a table below.

HIV/ADIS
stages

Symptoms

HIV/AIDS Risk

Factors

First Stage v' Headache
v Diarrhea
v Nausea and vomiting,
v’ Fatigue,
v Aching muscles,
v" Sore throat,
v Red rash that doesn't itch
v The number of CD4 T-cells steadily drops
v Making them vulnerable to other infections and in danger of
Second Stage developing AIDS.
v" Being tired all of the time,
Third Stage v Swollen lymph nodes in the neck or groin, Fever lasting for more
than 10 days,
v Night sweats
v Unexplained weight loss
v' Purplish spots on the skin that don't go away
v" Shortness of breath
v Severe
v’ Yeast infections in the mouth, throat, or vagina, Easy bruising or
unexplained bleeding and long-lasting diarrhea
HIV/AIDS in v' Failure to thrive
Children v’ which is the failure to gain weight
v" Failure to reach developmental milestones during the expected
time frame
v’ Brain or nervous system problems
v’ Frequent childhood illnesses such as ear infections, colds, upset

stomach, and diarrhea.

TABLE 3. 13: HIV SYMPTOMS AND ITS SYMPTOMS CONCEPTUAL MODEL
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Figure 3.9 shows a decision tree to identify and determining HIV and it stage

4 Does the patient show following sign and symptoms? \
v Headache and Diarrhea
v Nausea and vomiting,

v Fatigue and Aching muscles,
v’ Sore throat, Red rash that doesn't itch,
v" Usually on the torso and Fever.

L A

- Mo

[Fﬂst Stage J

Does the patient show following sign and
symptoms?
v HIV 1z slowly killing the CD4 T-cells
and destroving the immune system.
v" Number of CD4 T-cells steadily drops

Mo Yes

/ Does the patient show following sign & \ [ Second Stage J

symptoms?
Tiredness, Fever lasting for more than 10
days, Night sweats, Unexplained weight loss,
Purplish spots on the skin that don't go away,

Shortness of  breath, Severe, long- Vs -
lasting diarrhea, Yeast infections in the mouth, 4’[ Third Stage ]
throat, or vagina, Easy bruising or unexplained

\l:lleedm,g_ /

FIGURE 3.9: DECISION TREE FOR HIV AND IT STAGE
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CHAPTER FOUR

4.1 KNOWLEDGE BASED SYSTEM PROTOTYPE DEVELOPMENT
The current study attempts to develop web and mobile phone knowledge-based system prototype.
This chapter discusses knowledge-based system prototype development that encompasses
knowledge representation, design and implementation process. Each identified chronic disease,
there by formalizing the identified, structured concepts and facts that are acquired from the

domain experts and different secondary sources.

4.1.1 Prototype System Architecture
Here under in the figure 4.1 we present a Mobile phone knowledge-based system prototype

architecture for chronic disease

Knowledge base

Inference Engine K m—

T O
ﬁ

Distributed Web Service

| |

User Interface

“t Knowledge Modeling

Knowledge Acquisition
User ]’]

Tt

Knowledge engineer

FIGURE 4. 1: PROTOTYPE KNOWLEDGE BASED SYSTEM ARCHITECTURE

Knowledge Representation
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As it is shown in the designed prototype system architecture of the study (see 4.1), it shows
possibility of using and adding distributed webservice to the system. Each components of the
developed prototype system architecture are constituting of: - knowledge base, Database,
inference engine, working memory, user interface, and distributed web service. All of them are
discussed below.
4.1.1.1 The Knowledge Base

The knowledge base contains the knowledge necessary for understanding, formulating and for
solving problems. It is a warehouse of the domain specific knowledge captured from the human
expert via the knowledge acquisition module. To represent the knowledge production rules,
frames, logic was used [24]. A rule-based system maintains a collection of knowledge nuggets
called facts, this collection is known as the knowledge base. It is somewhat akin to a relational
database, especially in that the facts must have a specific structure. Since we identified and used
Jess, and it facilitate three ways to form facts: ordered facts, unordered facts, and definstance
facts [21].

Ordered facts: - it is simply lists, where the first field (the head of the list) acts as a sort of

category for the fact. Here are some examples of ordered facts [21]:

(Type of Chronic_disease Hypertension diabetes HIV)

(Patient "Abebe chamiso" Male 35)

(Diabetes Type Diabete Type 1 Diabete Type 2)
Unordered facts: - Ordered facts are useful, but they are unstructured. Sometimes (most of the
time) it need a bit more organization. In object-oriented languages, objects have named fields in
which data appears. Unordered facts offer this capability (although the fields are traditionally
called slots.) [21].

(Patient (name “Abebe chamiso") (age 35) (gender Male))

(Diabete Type 1 (symptom 1 “yes/no”) (symptom_ 2 “yes/no”) (symptom_ 3 “yes/no’))
Before to create unordered facts, first define the slots they have using the deftemplate construct:

(Deftemplate <deftemplate-name> [extends <classname>] [<doc-comment>]

[(slot <slot-name> [(default | default-dynamic <value>)] [(Type <typespec>))]*) The
<deftemplate-name> is the head of the facts that will be created using this template. There may

be an arbitrary number of slots. Each <slot-name> must be an atom. The default slot qualifier

states that the default value of a slot in a new fact is given by <value>; the default is the atom nil.
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The ’default-dynamic’ version will evaluate the given value each time a new fact using this
template is asserted. The ’type’ slot qualifier is accepted but not currently enforced by Jess; it
specifies what data type the slot is allowed to hold. Acceptable values are ANY, INTEGER,
FLOAT, NUMBER, ATOM, STRING, LEXEME, and OBJECT.

As an example, defining the following template:
(Deftemplate Diabete Type 1
"A diabetes description.”
(Slot symptom_1)
(Slot symptom_2)

(Slot symptom_3 (default “if any™))) It
would allow to define facts like this:
(Assert (Diabete Type 1 (symptom 1 “yes”) (symptom_2 “yes”) (symptom_3 “no”)))

<Fact-0>

Jess> (facts)
F-0 (MAIN: automobile ((symptom_1 “yes”) (symptom_2 “yes”) (symptom_3 “no”))

For a total of 1 facts.
Typing separate assert commands for each of many facts is rather tedious. To make life easier in
this regard, Jess includes the deffacts construct. A deffacts construct is a simply a named list of
facts. The facts in all defined deffacts are asserted into the knowledge base whenever a reset
command is issued. [21]
Definstance facts: - Knowledge engineer may have noticed that unordered facts look a bit like
Java objects, or specifically, like Java Beans. The similarity is that both have a list of slots (for
Java Beans, they’re called properties) which contains values that might change over time. Jess has
a mechanism for automatically generating templates that represent specific types of Java Beans.
Jess can then use these templates to store a representation of a Java Bean’s properties on the
knowledge base. The knowledge base representation of the Bean can be static (changing
infrequently) or dynamic (changing automatically whenever the Bean’s properties change.) The
Jess commands that make this possible are defclass and definstance. Defclass tells Jess to gen
erate a special template to represent a category of Beans, while definstance puts a representation
of one specific Bean onto the fact base [21].

An example will probably help at this point. Let’s see the following Java Bean class
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import java.io. Serializable; public class patient
implements Serializable {private String m_name
="Bob"; public String getName () {return
m_name; } public void setName(String s)

{m name=s; } }

This Bean has one property called "name". Before we can insert any of these Beans onto the
knowledge base, we need a template to represent them: we must use defclass to tell Jess to

generate it:
(Defclass simple Patient)
(ppdeftemplate simple)
"(Deftemplate MAIN::simple extends MAIN:: fact \"$JAVA-OBJECTS$
Patient \"
(Slot class (default <External-Address:jess.SerializablePD>)) (Slot
name (default <External-Address:jess.SerializablePD>))

(Slot OBJECT (type 2048)))".
As we discussed above it is possible to construct knowledge base in different manner using jess,
the first one is using ordered fact which is simple and unstructured, the second one is using
unordered fact which is more secured and structured and it is also support object-oriented
concept. For this study we identified unstructured fact to represent and construct the knowledge
base, which discussed below; and we combine this unstructured fact base with SQL program
using java distributed web service to provide effective and efficient rule based expert system.
And also, this study shows how selected chronic disease data are stored and used for the
developed rule-based knowledge base system prototype to provide proper treatment. This
information is embodied in the expert shell’s knowledge base as facts and rules. A rule is
basically represented as an ordered pair (<condition>, <action>) or as: If <condition>, then
<action>. The <condition> or the “if” part describes a certain situation represented by a set of
facts. The <action> or the “then” part describes a new situation represented by another set of

facts.
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Defrules: - A Jess rule is something like if... then statement in a procedural language, but it is not
used in a procedural way. While if... then statements are executed at a specific time and in a
specific order, according to how the programmer writes those, Jess rules are executed whenever
their if parts (their left-hand-sides or LHSs) are satisfied, given only that the rule engine is
running. This makes Jess rules less deterministic than a typical procedural program. Rules are
defined in Jess using the defrule construct. A very simple rule looks like this:

(Defrule defined rule

(Slots)

=>

(Result))

This rule has two parts, separated by the "=>" symbol (it can read as "then".) The first part
consists of the LHS pattern (Slots). The second part consists of the RHS action (Result).
Although it’s hard to tell due to the LISP-like syntax, the LHS of a rule consists of patterns

which are used to match facts in the knowledge base, while the RHS contains function calls.
Hereafter Sample rules are listed for chronic diseases diagnosis.

Sample Rule 1: - to diagnosis diabetes patient; this rule is developed by considering common

symptoms of type 1 and type 2 diabetes.

Rulel: If Excessive thirst
And Extreme hunger
And Unexplained weight loss
And Increased fatigue
And Irritability
And Impotence/ being weak
And Frequent urination
And Dry mouth
And Skin disease

And Blurred vision
And Numbness or tingling sensation of the feet
And Dry mouth
Sample Rule 2: - it works together with sample rule 1; to diagnosis diabetic’s patient specifically

type 1 diabetes patients.
Rule2: If Urinating a lot
And Being very thirsty
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And losing weight
And Feeling tired
And Nausea
And vomiting
Sample Rule 3: - like sample rule 2 it works together with sample rule 1; to diagnosis diabetic’s

patient specifically type 2 diabetes patients.

Rule3: If Unexplained weight loss
And Headaches
And Loss of consciousness
And Slow-healing sores or cuts
And frequent yeast infections
And recent weight gain or unexplained Wight lose
And Numbness
And Velvety dark skin changes
And tingling of the hands and feet
And decreased vision
And Impotency or feeling tired
And Sexual dysfunction
And Dry
And itchy skin
Sample Rule 4: - to diagnosis diabetic’s patient and know whether the patient is on emergency
state or not.
Rule4: If Shaking
And confusion

And Rapid breathing
And Fruity smell to breathe

And Pain in belly

And Loss of consciousness

Sample Rule 5: - to diagnosis hypertension patient
Rule5: If Severe headache
And Fatigue

And confusion
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And Vision problems

And Chest pain

And Difficulty breathing

And Irregular heartbeat

And Blood in the urine

And Pounding in chest neck, or ears

Sample Rule 7: - to diagnosis hypertension patient to determine the emergency levels of the
patient.

Rule6: If Headache
And blurred vision
And increasing confusion And
Seizure
And increasing chest pain
And increasing shortness of breath

And Swelling or edema.

4.1.1.2 The Inference Engine

It tries to derive new information about a given problem using the rules in the rule base and the
situation-specific knowledge in the working memory. The inference mechanism is basically
building of the knowledge base system which understands the user input and matches it with the
rules and facts of the knowledge rule-based system. It is like the central processing unit of the
expert system. The matching of the rules and facts are carried out in this phase. Inference engine
gets the rules from the knowledge base and the facts from the working memory and pattern
matches the facts to the appropriate rule.

In order to execute a rule-based expert system using the method of forward chaining we merely
need to fire (or execute) actions whenever they appear on the action list of a rule whose
conditions are true. This involves assigning values to attributes, evaluating conditions, and
checking to see if all of the conditions in a rule are satisfied [33]. The rules matched are passed
on to the agenda where it matches the most appropriate rule and fires the rule. For this study we
identified and used Rete forward matching algorithm and we are used JESS engine tools.

In order to execute a rule-based expert system using the method of forward chaining we merely
need to fire (or execute) actions whenever they appear on the action list of a rule whose

conditions are true. This involves assigning values to attributes, evaluating conditions, and
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checking to see if all of the conditions in a rule are satisfied. A general algorithm for this might
be:

While values for attributes remain to be input

Read value and assign to attribute

Evaluate conditions

Fire rules whose conditions are satisfied
Examples for an inference engine for a rule-based system whose basic components are:

Attributes: X1, X2, ..., Xnl

Conditions: C1,C2, ..., Cn2

Rules: R1,R2, ..., Rn3

Actions: A1, A2, ..., An4
Only it need to execute an action when a rule containing it is fired. We fire a rule only when all
of its conditions are satisfied. Thus, we only check if a rule is ready to fire when one of its
conditions has become true. In turn, a condition need be evaluated only when all of its attributes
have been defined and one has changed. This is kept track of with a counter assigned to that
condition. Going the other way, we can determine which conditions need be checked and maybe
evaluated with the aid of a condition list assigned to each attribute. Then, the rules which need
checking and possibly firing appear on a rule list allocated to each condition. And, each rule
possesses an action list which enumerates the actions to be executed when the rule is fired. Then
the various lists are set up and the rules and the relationships between the attributes, conditions,
rules, and actions.
In this study during the reasoning processes, the inference engine starts from the patient vital sign
and checks the symptoms of the occurrence of the disease to prove types, stage and to provide
proper treatment of disease. If certain symptoms exist, then it logically represents as 1; else it
represents as 0 based on the combination of facts rule based expert system proved and
appropriate description and treatment of the disease provided. The fact base of the prototype
knowledge-based system holds basic facts focusing on types and symptoms of each selected
chronic diseases.
Functionally, the fact base is used to match against the ,,“if (condition) part of the rules in

knowledge base.
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4.1.1.3 The User Interface
In this study, the users interact with the expert system by interactive web and mobile based
application and the application interact with patient by enquiring the user a series of questions
and the user responds by saying “yes” or “no”, then the system provides proper advice and
consultation depending on the knowledge of rule based expert system. Hereafter we depict a list

of web and mobile user interface with their descriptions.

Welcome window of MBES: - This is the first window which is displayed for the user after
opening a mobile application. This welcome user interface tells how to use the knowledge base
system and provides a list of chronic diseases with their respective descriptions and general
information about those diseases. For android mobile phone we developed the following page
and on those windows a user can clicks on a specific chronic disease, the knowledge base system
will retrieve proper description, causes, and general prevention mechanisms of the disease.
Furthermore, a login and diagnosing patient page is developed with interactive questions for

identified chronic diseases is part of the android mobile application.
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FIGURE 4. 2: ANDROID MOBILE PHONE APPLICATION SAMPLE PAGES.

For any other mobile with JVM, we developed the following page as like that of the android page
and on welcome window it has chronic disease menu when the user clicks on that and he/she will

get proper description.

Login and diagnoses page: - if the patient have an account he/she has a privilege to log into the

system and diagnoses themselves by interacting with doctor like medical expert system.

When the user log into the system, the system will identify the user and it interact with by asking
a series of questions and the user responds back to the system by saying “yes” or “no”. Based on
users answer, patient history the expert system responds possible nature-based treatment option.

As that of android; Java based application also includes a login and diagnosing patient page with

interactive questions to aid the patients through finding the right resolution.
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FIGURE 4.3: A WINDOW FOR ANY MOBILE PHONE WITH JVM.

4.1.1.4 Distributed Web Service
A web service is any piece of software that makes itself available over the internet and uses a
standardized XML messaging system. It is self-contained, modular, distributed, dynamic
applications that can be described, published, located, or invoked over the network to create
products, processes, and supply chains. These applications can be local, distributed, or web-based.

Web services are built on top of open standards such as TCP/IP, HTTP, Java, HTML, and XML
[32].
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Design of high performance, scalable and dependable system has become a critical issue because of the
increasing use of the Internet in supporting various Web-based services [32].

To design such kinds of system this study used a web service on the developments of the prototype.
java based distributed system, is used as a facilitator to create smooth and secure communication
between java expert shell engine, SQL database management system and user query. And it also
enables us to provide a multiple, secure, efficient service at any time. With the help of this
distributed system the stored knowledge on SQL database is retrieved and used as input
information to build the knowledge bases of the system. That knowledge is stored on SQL database
in structured manner which is appropriate for developments of rule based expert system. This
knowledge base is a combination of facts and rules and was done with java expert system shell. In
this study the knowledge base is constructed by retrieving structured information from the database
and the user interact with this constructed knowledge base to provide proper advice and
consultation.

As it is shown in figure 4.1 distributed web service accepts input from user and constructs those
inputs into appropriate query. This enables the user to interact the inference engine efficiently.
And it also supports the knowledge engineer to manipulate rule and fact base properly while

facilitating secure, distributed and timely accessible system.
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CHAPTER FIVE
5. PROTOTYPE EVALUATION

After implementing the prototype mobile knowledge-based system the next step is measuring the
performance of the system. Evaluation of the prototype knowledge-based system is an important
phase that helps to measure the performance of the developed system. It also helps to check
whether the objective of this research work is achieved. More importantly, evaluation is carried out
to determine users™ acceptance and applicability of the prototype knowledge-based system in the
domain area.
The evaluation and testing issue of the system is summarized by the question “Does developed
prototype give acceptable and accurate advisory service to diagnosis patients with selected chronic
disease i.e diabetes, hypertension and HIV. To address this question, predictive validation testing
method and visual interaction evaluation technique are used. In this research predictive validation
method is used to test the performance of the system whereas visual interaction method is used to
address user acceptance issues.
Predictive validation test involves the use of historic test cases and comparing the system’s output
with known results. Additionally, visual interaction evaluation method allows the user to make
comments while interacting with the system. In other words, predictive validation helps to test the
ability of developed prototype to diagnose patients with selected chronic disease whereas visual
interaction method helps to assess the performance of the system from users’ perspective. The
details of the testing and evaluation processes of developed prototype are discussed in the
following sections of this chapter.

5.1 User Acceptance Evaluation
To evaluate the prototype system user acceptance, the researchers uses visual interaction along
with both close ended and open-ended questionnaires. the questionnaires are helped to assess and
evaluate the acceptability and applicability of the developed prototype in the domain area.
Mobile Knowledge based system Visual interaction evaluation method allows the domain expert to
directly interact with the system. Direct interaction intends system user to evaluate the performance
of the knowledge-based system from the users’ point of view. In addition, this method helps to
ensure the performance of the prototype by assessing the feedback acquired from the domain

expert towards the developed system prototype.
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For the purpose of user acceptance evaluation process, tewenty five domain experts selected as
system evaluators. The domain experts are selected purposively from medical, Laboratory,
Pharmacy departments in Adama hospital and medical college and Tikur anbessa specialized
hospital and medical college. During the mobile knowledge-based system development these
domain experts were actively involved in the different stages of study, knowledge acquisition,
prototype development and consulting on the content of knowledge.

Different local researchers have been adapted evaluation questionnaires that used to evaluate the
knwlodege based system from user’s point of view. the evaluation standards are customized from
Redeit, Pu et al. and Seblewongel research works.

Closed ended questions prepared and answered based on the given scale of excellent, very good,
good, fair, and poor. The researcher assigns values in numbers for each scale as excellent=5, very
good=4, good=3, fair=2, and poor =1. Based on the given scale, system evaluators provide a value
for each closed ended question. Thus, this method helps the researcher to manually examine the
user acceptance based on evaluator’s response. The user acceptance of the system is measured

manually as follows:

No | Question 1 2 |3 |4 |5 | Average | Percentage

1 Is the prototype easy to use and interact O 0 [0 |12]13]4.52 90.4%
with it?

2 | How do you rate MBES attractiveness? | 0 0 [2 |10]13|4.44 88.8 %

3 | Is the system more efficient in time? 0 0 (2 |12]11]4.36 87.2 %

4 | How accurately does a system reach a 0 0 (3 |11|11]4.32 86.4%
decision in diagnosing chronic disease?

5 | Does the system incorporate sufficient 0 0 (4 |11]10|4.24 84.8 %
and practical knowledge?

6 | Does the system give right description | 0 0 [2 |10]13|4.44 88.8 %
and treatment for identified chronic
disease?

7 | How do you rate the significance of the 0 0 [0 |12]13]4.52 90.4 %

system in the domain area?

Total average 4.41 88.2 %

TABLE 5. 1: PROTOTYPE EVALUATION RESULTS
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As indicated in table 5.1 above, 48% of the respondents rated ‘easiness of the prototype’ as very
good, for the same questions 52% of respondent respond as excellent. In the same way, for
question ‘attractiveness of the prototype’ 8% of the respondents rated as good, 40% of them as
very good and the rest 52% of them respond as excellent. Similarly, for question ‘efficient in time’
8% of the respondents rated the criterion as god, 48% respondent evaluated as very good and the
remaining 44% of them respond as excellent. At the same time for criteria the accuracy of the
prototype to make correct decision’ 12% respondent rated as good, 44% of the respondent respond
as very good and the remaining 44% evaluated as excellent. Likewise, for the criteria of ‘does the
prototype incorporate adequate knowledge’ 16% of the respondents rated it as good, 44% as very
good and the rest 40% as excellent. Again ’10%’ of the respondent rated as good, 40% of the
respondent rate as very good for the criteria of ‘the ability of the system in making right
conclusions and right recommendations’ and the rest 52% respond as excellent. Finally, for the
question related to ‘significance of the knowledge base system in the domain area 48% of them
evaluated as very good and the rest 52% of them respond as excellent.

To summarize table 5.1 above based on the responses of ten system evaluator, the average
performance obtained is 4.41 on a scale of 5. This value is the result obtained from the values
assigned for each close ended question. The result indicates that about 88.2% of users are satisfied
by the performance of the knowledge-based system. It means that the proposed knowledge based
system gain about 88.2% of user acceptance.

Therefor acceptability of the developed web and mobile phone distributed knowledge base
system prototype based on the assessment in terms of having sufficient data and practical
knowledge and capabilities of providing right description and treatments the system is
Acceptable. While the functionality and usability, accuracy, efficiency, significances of the
system are Strongly Acceptable. Apparently, based on the assessment of the domain experts in
terms of its user-friendliness, easiness, efficiency, having sufficient data and practical
knowledge, and capabilities of providing right description and treatments the system prototype
software is acceptable while the significances of the system and usability is Strongly Acceptable.
The result of this study is believed to be one step towards enhancing existing systems. This

evaluation also shows users’ acceptance and applicability of the developed system.

The system evaluators were also provided open ended questions to collect expert’s feedback,
suggestion and opinions. These questions focus on how the prototype is different from human

expert in diagnosing patent health problem. Furthermore, the open-ended questions help evaluators
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to provide their feedbacks on the contributions of the system, the uncovered knowledge issues,
knowledge content of the system, the limitations and strength of the knowledge-based system.

Table 5.2 below shows the test results by using test cases

Selected cases in | Total number of | Number of | Number of | The accuracy of
each disease cases selected for | correctly incorrectly the prototype
testing classified cases | classified cases in %
by the system

Diabetes cases 22 19 3 86.36
Hypertension 18 16 2 88.89

cases

HIV cases 16 13 3 81.25

Total cases 56 48 8 85.71

Table 5.2 the test results by using test cases

5.2 Decision variation between system and human expert
As discussed in section 5.2 above the decision made by the system have slight difference with
decision of human expert during test case validation. There are different contributing factors for
the variation of decision made by the knowledge-based system. First, the knowledge-based system
is limited to the knowledge incorporated in the knowledge base. The main problem is contextual
understanding of patient symptoms. In addition, the knowledge-based system provides
recommendation which help general practitioner to identify the patient considering symptoms
given by the users.

5.3 Predictive Validation test by using test cases
Section4.1 discussed about the evaluation of system performance using both closed and open-
ended questions. System evaluators directly interact with system using these questions in order to
forward their feedback and suggestion on the performance of the system.
In this section the performance of the system is tested and validated using test cases. The test cases
are used to measure the accuracy of the system. For the purpose of validation process a total of
fifitys-five cases are selected. Then the system evaluators categorize those cases into their
respective disease based on the given pillar symptoms. To achieve the goal system evaluators were
purposively selected according their medical department.
The knowledge-based system testing procedure is carried out by system evaluator to classify the

test cases into correct or incorrect classes. System evaluators compare the decisions made by the
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system against human expert. Then system evaluators validate the numbers of correct decisions
made by the system. The result of the comparison shows that the rule-based system has made close
decision in the diagnosing process of patients as human expert did. the case test result provided by

system evaluators showed that the knowledge-based system is about 85.7% accurate.

5.4 Accuracy test using test cases
From figure 5.2 above fivity six test cases are select purposively to validate the accuracy of the
system. For any case stored in the knowledge base, the system can provide correctlt answer for 48
number of times. Purposively selected test cases are used to challenge the system performance. As
a result, for diabtete cases in the above figure 4.2 from the given 22 cases 19 of them are correcte
answerd. Similarly, from the given 18 cases only 16 of them are anwerd correctly in the
hypertation cases. Finally, the system answerd 13 form 16 correctly in HIV cases and it achieves
the maximum performance. The result indicated that all the cases are directly similar with

knowledge incorporated in the knowledge base.

5.5 Discussion

The evaluation and testing procedures help to address the question of user acceptance and accuracy
of the prototype. Visual interaction and questionnaire methods are used to assess user’s acceptance
issues and applicability of the prototype. Based on the evaluation results obtained from visual
interaction with closed ended questions none of the evaluators respond as poor or fair. As discussed
in the above sections the accuracy of the prototype system is calculated as 88.2% and the average
evaluation result filled by the domain experts in the domain area is 85.7 %, respectively. The overall
performance of the prototype system is 87.7%.

There are some challenges encountered during the study which limits the prototype system to register a
better performance for diagnosis and treatment of diabetes, hypertetsion, HIV. Even though tacit
knowledge about the diagnosis and treatments of diabetes, hypertasion and HIV is extracted from the
domain experts using interviewing method in order to have detail understanding of the domain

knowledge, it is challenging to extract the necessary knowledge due to the nature of tacit knowledge.

In general, the testing and evaluation outcomes of the prototype system has achieved the objectives of
the study. However, additional study is needed to bring complete implementation and use of mobile
knowledge-based system for diagnosis and treatment of selected chronic disease i.e diabtes,

hypertentions and HIV.
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CHAPTER SIX
6. CONCLUSION AND RECOMMENDATION

6.1 Conclusion
Many countries including Ethiopia are challenged to provide adequate healthcare service due to
difficulties such as, physical distance between doctors and patients, too few skilled healthcare
professionals and costs of healthcare equipment and infrastructure. To overcome this basic
problem there should be an innovative, efficient, technology-supported intervention.
Knowledge based system technology is a promising area of information technology having its
applications in varied sectors including medical sector. Knowledge based systems are not only
the means to apply subject matter specialist’s knowledge to a particular problem area but are also
potentially powerful learning resources to help the novice end users of the knowledge base
system to develop their own expertise.
Mobile technology can aid in providing access to information, helping to lower costs, facilitating
remote care and increasing efficiencies by connecting patients to their providers virtually
anywhere. Providing expert system services through mobiles has many advantages, especially for
the medical domain. This paper has modeled and developed a distributed web and mobile phone
knowledge-based system for diagnoses and advice chronic disease patients on healthy food and
activities, such as physical exercise to manage health problems of the client. This system is able
to assist people in being aware of good practices for fitness and good health for chronic disease
patients.
As a result, we investigated the use of web and mobile phone knowledge-based system prototype
that help to show the appliacabliy of the mobile knwolodege based system in the diagnosis of
diabetes hypertension and HIV.
Hence, in this study an effort has been made to design and develop a prototype of a mobile
knowledge-based system that can provide advice for patients to facilitate the diagnosis and
treatment of patients living with diabetes, hypertation and HIV.
In developing the prototype system, knowledge is acquired using both structured and
unstructured interviews with domain experts and from relevant documents by using documents
analysis method to find the solution of the problem. The acquired knowledge is modeled using

decision tree and decision table that represents concepts and procedures involved in diagnosis
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and treatment of diabetes, hypertension and HIV. Then, the validated knowledge is represented
using rule-based approach in the development of knowledge base system with object-oriented
program as well as database model. We use JESS tool which is a rule-based engine and it uses
Rete forward algorithm.

The combination of facts such as the rapid growth of the Internet, the vast financial possibilities
opening up in electronic trade, and the lack of truly secured systems make the developed
distributed knowledge-based system prototype an important and applicable in domain area of
study.

This study modeled and designed as client server architecture, client web and mobile accessible
expert system applications through the interface implemented on the computer and mobile
respectively and the distributed knowledge-based application is implemented on a remote server.
Besides this idea has many advantages including ease of maintenance, upgrading, portability and
deployment.

This study produced web application and mobile phone based distributed knowledge-based
system application for smart phones and java devices. Those applications provide automated help
by storing a knowledge-base of diseases. The system diagnoses a person for a particular disease.
According to the knowledge stored in the knowledge base, the patient receives appropriate
diagnosis by submitting the symptoms. Beased on the evaluation result this study has met the
objectives specified.

Finally, the following conclusions are drawn from the finding with regard to the research

questions:

v" Applicability of knowledge-based system for chronic diease patient specially diabtes,
hypertension and hiv treatment haven been proved.

v The system provides advices on the bases of patient disease

v' The proposed knowledge-based system uses user acceptance and test case validation
techniques to measure the performance of the system. The result of system performance indicated
that user is satisfied with proposed system and the test case validation result showed the system
correctly works with slight difference. Therefore, the proposed system registered encouraging then
it is possible to say the system address its objective.

Generally, in this research, the applicability of knowledge-based system is proved as useful
approach for facilitating in diagnoses selected chronic disease, and the research will initiate
interests in to its use in the country.
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6.2 Recommendation

Currently in our country Ethiopia there is a critical shortage of medical experts and medical
healthcare service due to reasons like lack of quality education, medical equipment’s and
technology support, etc.

Mobile technology offers interesting ways to help with healthcare access, affordability and
service delivery. Smartphones and tablets have spread rapidly in developed and developing
nations. In order to encourage mobile health, we recommend several actions to improve the
adoption of mobile medical devices and applications. Policymakers should encourage the use of
mobile devices for healthcare. Moving to electronic systems for service delivery will save money,
improve access, and provide higher levels of quality.

We should encourage the use of mobile systems that monitor patient symptoms and provide
realtime advice on treatment and medication because they have the potential to control costs,

reduce errors, and improve patients’ experiences.

The study achieves its objectives by demonstrating the applicability of rule-based system by
developing prototype with hopeful performance and user acceptance.

This thesis research is the promising study for further research works to fully implement the
knowledge-based system in the domain area. As a result, the following recommendations are given
based on the observed opportunities and uncover areas by this research. These recommendations
are made for further investigations to fully implement the functionality of the prototype or to
develop a new knowledge-based system in the domain area.

» This rule-based system unable to learn from experience and do not operate with cases
which have not matching facts in the rule base of the system. As a result, the development
of self learning system should be considered by using appropriate machine learning
techniques like neural network, Bayesian networks, etc.

» Medical diagnosis is somewhat complex. It involves both physical examination and
Lbaratory status examination. Therefore, further investigation should be done to integrate
an intelligent agent that has the capability to perform patient examination and observation
of facial expressions of a patient.

» To enhance the performance of the prototype knowledge-based systems, the hybrid strategy
approaches should be investigated which combines case-based reasoning. The Inclusion of

casebased reasoning helps the system to learn from documented experiences.
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POy PI°/E R P0G AH PO e PLUN AR HiNICIseA TINt f gPnTeEk PASOP Ph0LT
P GFO<:: AT PANPT 9P 0090t Foed AD- /T 7901/ PAOICS PhE: aPR7IHN T ML 2D
ATErE AT18:4 AAPPFAIADTT APLTIAPOA ¢ ALNTT ALANN P PAGPETE (AT AL L0 TIURT
ANA(L 97400G 192 44T PODNT AAE AAE PAD-TE aP$INM TS O-OT OOm? P75 92Tt O9%F
@O\t g 3PT GFO:: 7 RTE (AT PAMC UaPIPEE AL 9PI9° ARt Phavd®  PPAh-T
A& ROF@-g°

PCPE CAL T A2 2 N PPARPT PoLPPAT GFD- =

AH@<1 av gt

O-NH+ @Y aomAt

PhG avf:lP

-4+ avgA

0NHF WLt avdif (aPhart)

AN N NN
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v RHO-FE (P10 QAP0+ aodgn, T
v’ eehge (9t
V' PART FACLTAIHY PPARPT N7 OLI° LH ALDAS An(E oL PG

PP L0445 AL T Ut POC N P1§ PPANFT CF@-:: 2914t avm’ NMI° NG HE APV ALapd)

<\

NAL P08.4F PALTT AZS PPANFT U-9° DLI° 1NdA AHUI® P910101k GFD=: PFI° 17 (ALt
v-AE N0 ATHLY PPANDT 099,001 oo OA U3 1@

(L2091, AN P P00 AT (infections) a2fH
neAd NRde AaP87 AATPFA

A%CS K8 N91.LPMAG NTLLLTHH (9% av Pet
O+L207, (1$8E (AT (ORI NTCH) AT AT NAFPT aofH
A7 foe Foe PATH(ATE 7% 0120AF) OTAL 713 713
NG5G Pt ey PI°

&g o0 A7 (A (RA Ad)

pehge (9t

Wi

2atmne WLt avpin

TPAUAT A7978 T1030h

AT 42,999, e+ infection

G av@:l P

PPAA eONT Fde AAGP8T v 9lanh (AL A AhaL
PO ORI° AA (9T AD- T

NN N N N N N N N N N N N NN

AA e CANTE 9L 1 PP PARTT U\t PARC NOHET DAL PHmPa-T? PANTT NFIAS ALAR

ALEI° L ABR RILTLT N 1@ RIVFD- PG a°? h& PA (LIPTY° ATHY NOHET avPHFm-7 APm-¢
AN 7% eUF N GFO-::

NCTHT OPF PLTUMLD: PONC chaed® HD<T 1LH hu-AtTo- A2rE PanC NG IC tPidl U
PANRTFT 097040, 10 hHY OC NeP1SHA NAHFE ONHF (@7 aone+7: 7 a0 7S avdA7 Parae
PANPTT PALN: U havd® (ThhA 094 Po130P@- 7 LI°G PO A (PrAhA) aPm? 9PCavc.
N0 LH, 10-::

aC O A2 2hh9°s 924t (Type I Diabetes Mellitus)

PG MO A2 2h09°S 4L NHY N4 AT 1D (N\D-17FO O-AT A10-AT WAMLA PAIHAT PCI°Y
(9°Ce, avph aoamt 18 10+ PTLAM@ A 10-\7 o7 ORI° WL+ ATRNNF @ ANALYT & AT NP

TNt eFAA: GUTT PmG AAaP-P KRR Pav&Yyt aomy (Dose) PoLe0 A NevPr AHY AL AG1A9°x
AT 0TL0NE Q@+ 3T/ (FFhhA hat®) 370\ (FFhhA aohgat heTAage:

AT TIabort PANT A& 10 aPBavs@ WG+ ANGTT O AILtAMm 08.P@« etavl Ot LK
PALOF AAPPET ALAT 19T AANTE AT0-NT N&HE avptg® P1 PUPH RHAU-I° 00he CYT ¢TI
oMt Paopst TFhed @ LATIA: AAHY OGPHPHO- (Fridge) bt £A7 A28 70 PoL.0PHPH (-
OAT A8, §6-9° 022 P7LELC (MAL & P74 TC ) TIdart PAN79°: aPG DT AG NoPAdNT
PLFa 0F FPaopI® ook LPATE L18PA: (19P6RLAT° ATD) QTN (AS7E havps 7 bhav:
PATAOM a7 aPALTAANTE PI°I0ONTT avCé, (Syringe) 78-V (J TIaParpi Bg hS4T7 (QteC
NI @9 AA TIC OC AL aenP (avhL7)F hadet F9199.PF OC N§6-9° AAGPMPI° (aP(CL.D-7
ANTPDL) 91803 102

117



ATONTT W2&T AP ANNT? aPBavs P HT14T PAIT °m? (Dose) had®« @t aopst 1@<
NH.PI° PavCe, @+ smG DL (1L NTIHC A7 OLI° -t LH (AE At avgott 10 LYI° P90 DN TFM®-9°
PA®- 1t hGheT ho-am- (Arm): PA°C 4 (Thigh): aopavse, (Buttock) AT P& AL (hAPNCH +70 &
TCT) 10 ATDD aCL DT APMer, (S8M- AL 45 84 (450C) @L ¥ At it aoPy hAVk: QUgP
AT 088 OC A7E, mTF OO aPean AALALT 10 Pu-AHST G (A ALTF Mh9es (Type 11
Diabetes Mellitus)

Po-OHE G NAF ALTE Yh9PG AL AZLINKIO- IHO<7 1H 271.Pm- av&Y 1t (Oral hypoglycemic
agent) e P9l.am@- ao&Yy+ avm? (Dose) LADT v-pF aPAl+t (191249 P718hov@ OAdP»@ AT
YaPTEE (FNTLPE) 0L D PTLONFT 10 ATRTL L LA (9Pt avdAmC ALFA APC
A7 OF ae@)t eh8A: BUIP AT DAL (M08 Ui LOORA: PG (A Yarge+T
(Diabetes Mellitus) “1&:4°1 7110 F @ 77.9%

PANC VPP FTF ATLOAST oLVt AL (el NHCPTFD- v-3F AL A187e T1PEPT hG ADMTY
a90:29 hAQFO-E NATHYI: -

<\

TEC NPLm-0F LH NN&TE 7TrPE ATRLSCNTFD 7447 OL I ANPCtHD- avgl i QYI°
LSOA NPAN AATILLT 10-%

B Y NRLT (14, DRI® PLI° LA LLCT NINGT 877 RTC AL AL RTC (1996R,aPC T7L:4°1
NTL2H0F LH Q& A%C AT A9ICT P1.0A% B TIP T N99L:4°1 avmydbd:

A9C N7 -0t LH NPHPH @Y avFmnA:

A%1F @ AL, AN PA DLI° PAA TPPHT NPLILD- TI0F AANTF D

NAR A% Ph2OPT NAGC AL RO NOM ATL ANE 40 AdP8T LB9° LH AATLOAL Ug® (T
a8 hWAOFm-:

NO-ATNFD- G NATFO- A7L AL M PANAA aPMT AT PaPA(NT ao$ml AANTD-:

G297 KG P, NOHOT 921N aPSMN: LUI° 92U &+ ATL AN AS £29° ACT AT PAD-13F7 Ahd
AL TOIC A1, earm 2y (TS AAGFD- APT AL L9° AATLNL 3V FO- 10+

V' 0AR A% RIS (MTALI® oYyt OALD: 9P ALNA avPlt) NAD-TH D-AT PAD PANC
Mm% HP A P9INANE &0 APCM ATAA AD- PAN 9°F aPenavC hG 07 Pardt JPAD-AT
NeFu- NEPTE ARG PANTT 116 (A28 N&T%A AS ANAQ) (17 aP@-(L: 1@ PPNk ALt 0thhA
TEI° AANT= (1HLI09T, &Y PPANTE (LavM JPGANT hPDAS. Pt ooyt aom (Dose)n& A
AATLTA UL OF 27 TIvERnA AdN 7

AN N NN

ANIRN

POC YargPG av Mg P avI&E

A0 AP D1 ACST PONC NTIF7 AgPhAhA ALTAIR 2aC NG aPhAhd AALI D07 W77 (199 AhAP
ATPAPO 7141 AT @<, ANAP FIUCT, ACLNNO, ANA NPT, OHT. 0P7T AD970 A% TITTTVT ACIMT
U7 129° OO POC aPm? ALPY0 P9 PAhPT

v hets o

V' A TN AS TP TPT

v\ P2NHH 003

v N PTG LNCT ik

(i) N&%° @O O'AC ooy ALhOH/PANPE (L3¢
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PARC oM NLI° @AT avdih PPANPE oot N19LE94NT 0Pt (AGNT PORC a°mY? avAts 170
(B g]

ANAAQ ae T ORIP NZTRA av1At

2 242 777h.P hG @RI° I P\ &

N4 42 7717.P AN P44 1 NGRS 4L aomMt
OO &G PONL:

hAL ittt A1%7 08,2 av@-(\L: POLAIA

AN NN

POC YargPy av MM

PG Yarg®y RavdMMC GAT] (LI° D-AT LADT PAMC aPm7 @FL FhhATD- ATINT P9° TInt (1L9°

@07 PAD- LOC o7 1190- 130 TLALEI° /bl AHC a9 ATRPT T1L:€ 1@ PACAL TG

PG YaPgPT NavSMMC 418 ACOP 715 0NI° NGt+G 1@+ Rt HA N9L.LLCAAP 2NtHCS AT Pm Y
AAGPPF hCAF OFTH 07T W&t ao7hahl A8ANPTHS Qe+ OANt Hary (oot PG
chaod*7 DAt OOt aPSNMC LTLTFAt AT T AT aPTIC POLAIP A ARTTC P90.4L4% aP( TP
1T MG hev o

NOC Yord® Yhdeg 09l PPC PAD+ 916 N&HG 103 RPPET 0P AL L9° PAN/A,
Tl AP LA £CA AAD-:: PANC MhaPdO+G PO (e AL TETS A0+ LTLAT HCHC DRI° LA° AOC
Va9t g 09009197 A& OF avavP A AT ARTA:: 1T OO A+ AhFAD- 29910 MGTT U
te Po1.000LD< haP T °Cot ARCALI®  LI0IAA:: 921G a°mT  (89° @AT PAD-T PG 9°m?
LI N7 (19PCaVt L PIT® NP oy L0t (L9° AT PAD-T PAMC oPm?  AHELNH
OLI° LT° Wr4LIN AP rbP 1D-::

97 SUA M7 $@- 9O ATLTLONGG avF avav] AT{ANP T T10P OO 10+ APTET% WD+ GAYE
PHALE QAT hi'aC vard® OC PULGC A@- P91 AAe>-CPTF T (LOUINC T4 AP &3 aPGA::  eHhAhie
egea(1 4R

V' NOTFS O PO - avie POT PAD- DT 94D O
v NALAS €CNE ARTT - M- (LB G718

v hao tPeA - 6299 PANE 0,0 P80 A0 TOFE hAACE 9PAR (Ph(E NA-PTE PardPs (1gn@-+ Fnrta-
PHPH P9LNA PACA 9°N: OATS0T PL2¢ hAAT AD: (hdd PNAA P02 TPdA I +mPAAD-
Pm0a- A9 (0 O mfF

v gy PPN ALY - 9¥ P99eaAN POAUC ATNAPT T P91NA GCT AAF ANOTCE hé-0nd
etm0O P34 Ot

V' hATRAA P90 LT - AHST PFMA ATRAA

V' POt TPAL - 16~ PO, T AT 6597 T LD 08N PN.E AGPIC P AMA PPRTET 0PI PIPATF DY
PN, LenLICCA::

vV NeLGe he T - hhet/PH700 101
v dAthat ArRT - QHRI® 1P 0PN, PNAA AThAPT

119



V' hECa P - 00 F AT PATHELS oI BCaPT
AOAA /RFOT o0 / ARG AFOT TP @90 AQAQ FAAG O B0
V' AR 97 AR AT - P PULLCA PPN (ICTIC FTH 17T T PO T AP PG 297

<

AR T

<\

NoO+1HS O +PoA - PAFFO NO-ANVFD OFD18. O AS WCIPT
NALNG ECTTE PPN AL TPT - POT PAAD- ECITE

nao A0tPes - #2 (P PHPLm 007 0&C $87 ALIPC PLC D T 0P O AT PADH
o T 9PNC

hawt 09210 QT - 191> 0P 04 F FAP Q2@ 1NA GA (A7) 770 AMIPT( (1C4.7)

NATRAN P9°10 AR YE - OTMONG PTPPA ATRAA NP19°rE OO hu-At ORI et 1H PANAM
hethi\ +PoA - A% 0BT A28 (T0F) F &HF ALOC PANT(&7T F $20C)

NGEGe ARIPT - LHO- PANL. TTTE DI &b

NAThAT AR TPT - LD+ PANL TT75D-9° Athivt (§48 PPHP)

NECA AL PATNAT BCA (PaA) (99°0C) (P7010)

ANAQ (PFOT P0TF) ALYPRT - AWC 19 PP T OF

heat (6297) AFPOS - TILLT 400 POPT

AN

AN N N N NN N

(ii) NaPRL: O+ avav() 009 Fivet FooINT

nAthAPT: 1907 $AME PPA 19075 ANA 1007 © APEIE 8.0 1 N €OALS TG
NEeGé: AeoL: UNYA i PDLT G

haAt: AP0 @Y% PO+ LAAD- BCA £ ARG AAN (ARG PAND-) 405 (G

NI o PF: pava] aogei qn,m-: 1CNSE DI°PNMG TLPoLM

naY: N9 P0G P&C A2 AU AR ATRAN OHt 2aPANNT GFm-::

4-L0C (PB):- POHAF@- PNF PAtLAT 1MNE $HG NBAeE 09240 HEeA aomdd® SFan

D NI NI N NN

A0S (TP AOOS PTLINFO- Foo0F

NATS AUAS NPETé HC:- NAeE ASE 9TT1AL ABAL TT16-E A1TCE 9POCE Nk

he ¢ &rF

NG &6 - NCENTE aoHE TT9G AGShH

NHHOES NndA FAGS o0F:- P10 MF 2100 Sie: (e hhi P00 80 VP99 oG

PO+t +PoA (heor OMAT) NGLFTLT (. AT AT ARFTLET TL1i-0oT POAOT §&P 7
(Lnae: BNLT T e

ANANE NN

A58 0T AC AAQTFD APT I°CT AT A29.P0-9° NATE7L PASSC HEeM ADT IC ADTF Al LI°
OAT LADT PANC M7 AIB.BNMC LLAA e £00A

A10:9° P0F 0tk R

1. Z°9°:- 7°9° (N9° H PG TPIOF Adt A NHOPIAT S 1A 7°9° MHAPCD* HPHE NAes AS
NG G 4L0C AAD-:: 4-20C L99° AT8LCANE aPPE DANTCAT ATPPIT AG LI° O-AT LAD- AC
DL -k BT WIRLDADA L5
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10.

1.

(H AL La9° 7'9° A NAFPTT A2&TPD 7LL57IS AN@-13F7 O avhhe Po9.mParyy anti
oxident 1NA&1 aPAh- SH A\

AON&:- A& (I monounsaturated fat P(1A&7 QAT digestion PO A A74.02L5 h9°IN0 (A
L9° O-AT LAD- PAC 97 MG L A 18LIP T LEM M-\

A9L0-° W78 KOS heTT T4 fats PATF @« Io0T PLI° PANC aom? Bré-1 FaPAG N T TC M1
ATUT AP At PRk LCON 0 00

. Ma:-

AIPAN, CUA (198 ¢-H 477 100 aoAT L9° @O\ PAD<T7 WG 70% 2P Ak NF A2P7 10
N 420C PNART QAP PL9° ('C aPm? AAG T DRI° ALEI° LH HP Nhe AT9PL L4 AAHY
0 G AANTE 4891 P°CT 99 10+ 10 £3D Pz

AA A HEE:-

02AT AFC AG 09°NG AT TLTEPT AT N4LNC PNART TFD-: v-Atg La9° N TCELII®
POART QAU PL9° AC aonTy HP ALCT ATPMNPG A18LCN ANTPEA LLCIN

ATRAN(NgPM'T):-

ATRAN (ITCE? POART 92001 haPP'r9® (AL ATRAA PTCEST OCP N0 FALTLA: NP7 A28
ORI -0t WTRAN P NAT DANTCATI® & ALLCAT: NAHY A7RAN O'TCET P0ART OWAUT e
A8 RLAN:

AA:-

ARG N PIT@- aPHH Po.0AD- PAN NTF 10+ AA £919° (AP A7 IF AYT avlA+t AD-
NPT D90 A2t PO N ParPHT h&A 40% LPTAd:
PANA ALA:-

PANA AN NANHGE ALNT PTLAPD- PA@- PO-NAT aoPr 1@ ALA NMANLICG NTEET PNART
10-: W78 WeA AR1T SOt PPCAT7 10 e°me9® insulin resistance (PaC NG P15 @« FIC)
LPO::

A@H AS PAD-H HCTF A®-H (| monounsaturated fats PNARTS NAD-rE Phe PTICAP o1 1@
AS WILY LAt QUSLPT AODC AET +07191, G-

PDL.C- HRAF:-

A8 PG AP AT L PR HEF AT OCP 10+ o (-OHPT +0LTA= PORL HRT
he % anti inflamatory QUL AA@<:: LU Lo9° ACT AT PAN NAF7 PTLPD QWSL hAD- TINT
1@-::

anc &= APAN LU 0T 473 G &FT avAT £9° @t PA@- (G 30% PUA he
ATRLA £IHA= G &7 NG +hAhe 420C PNART 10+ hH @A 40% 29099995 hAQTCATY
P70 digestion (&TrE ATELNEL 09148 PO AA LA N A&TEG (L8 carotenoids
POART AP A1G9° @137 A insulin respond A74.98C7 244N+ hH (44 (I chlorogenic
acid POART AP A1(+9° POC NTILF 9270k PUP10-7 insulin resistance &PIA:

¢ 1,2 NaoM't:- +2 A2 N TEHT PAART AS Q@137 6297 WL ¢ PAhA ATPaP0 N&LT
Om-7F A% M0 490
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PAC aPm? NRI° @-OT ATLOAHOFD- AC E 7IC 14934 Nahe BAt: 9°C TICT94 3 HOLA Ehast huhe
anC 1h go0F: MGpq A A aommF 489° SHhAhA GFO<:: PG PTPHE Phar 211 aoCUPT Polnrtiet
GFm-::

V08P @OT PAD- ARG PaPHF UbF AP0 FarAdg v AR RTT HIL G0t LH OF@AT A%

ARYE Favaae eHT PAF®Y PUNF ALOH (I LD 3

v &Pt 0L0%C PULADM-TT @RIP 8V AWC PANVFDT FUANTF  AMgP P MRIC Tl

etm-::

Vo POFFO RIS T P0FT 29Plmei: A0S PO POHOAF®F RN LADG:: PN

092000  LHI® 0N YA POt /HET 1P/ @mbav: i: 04T PhTNAT PHET AR T ARLPY
AN PUHFT PHRF ARTRT F Gmebav-::
v’ AGC POHOFOY Jo0F aPI° Ptdott AUNFIS PPoPTT 0T avit:: tdott AUaeTS

PLPLPT P OL ANCHF LPPLN::

v'ogool RL@ALNTT L ar Yt NTLOALOT LH OC PHICS::
NPPH G445 AThAT /PmAPMA AdPar() L9Ph4.::
v A0FP hTLAID- aonT (1AL ARaPI(l:: 9°7 avav{]l ZH8ANPT TI0P AALAL P17 PUA

<\

Pa9. a0t 9Pl M AOAC RTTC OATrE AAD-::

v Q9P 70 p@ mbav<:
PAADA PP AP PICP (NI° O-(v7 LU-T::

v hNet AAIPC emibe:: LUT FENMs hOLt ST/ TTefn/ AL P99.04LLM<7 BG
AP LA

<\

AO™C Yarg® m P, PP AT

0zTAON OFZem v-AHs 7acht @t 0 2014 etao J78 16+ A1L99.0400 HPHE hCN7e.e:
Pa9e+¢107 hav D1 (| 2-9L81F PG Yarg® ANQF@- APTF (nG+S aom? PavCe, 48 LLCANTA. NATE:
Aot hav Dl (144, © 15% +AFPT G NAFFO-7 aodMmC TAPA. (FPE1@+ LA NP 20N
am?y avav ] @m,FT7 AAINCIP. NATE Aot (A NPT A PLI° Aol P9t +AFLPT NF
eALOT OCHTTT ATTHPA.

PTIr@- AN VAN ketogenic NAHY aPCU P17 avpiiy 1F ALIPT P G20 Aaedin @LI° NP4t
10, e tSEh Age o1 PPAA AHY Ad AT

®CNO

v’ 30 g ehac- PhePF, £ 1 mcor-n Ph¥es Het
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V. PeP NSTTA: ? 120 BA &8, © 50 B 1 PATHL 6P T, © 3 PMlAH Lo Ge-Fb. hét

V' te9Ege (50 914:9°) 040 DA, © 2 ML PDLL- HEA
v’ eaopavg @ ACHC: © 200 B, ATNCI0F, © 2 MliH L&9° T120F, © 30 “14-9° Té PANA S,

[0

®Ch
v PAChLh AAM (50 1), ACH.8 T, DR L €&6P T, © 2 PACA PA-NA AT HETF
v etaNe@- 2¢ (1 hIMM) + A28 TPET (50 9497), 0. 0., TON. Aét

V' 06486 HCEPTT (50 g), © 2 PACA NCA 792N
V' 2 KTRAA A7 D 2 Pl AH &q ik hédP OC avD1C
v 1 ¢ yogour O1).

ALY

®CO

V' 9140 s0utha: - 50 g PAPA TLNGN, © 1 HOLA 7977 HeT, R0, it

v 2 a0k AT eFm0A 50 + g curried AthdPF: zucchini, NEhA, 7907, ehhet Het 1
tablespoon, 1 /4 ¢4 9970.9 ACL

v 1 0s Fhat h 85% hhe nag.

v AP (150 ) 10LL HEF AG (g
v E9EOF (50 g) 0 2 POAC PORL- HEt, 30 g mozzarella

chavy
&Ch
V' 78 A0 (50 169°) NPAEST AS NATI9 #0A (30 g), © 2 PACA TP B8, HEA

v TCTLELT, PNANAT AAM AG PFm0E A7 PTF

v BcaPF (50 g), £ 2 P6ca PaNA HEet
V' OEH 1o Skt 1 PATRAA ARG, 2 PMEAI® G467 T he, © 40 1 -t € 1 ATRAA 199> (4L
oA,

acA
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®CO

V' PRATIE KG Pbe A Skt BCA: - 50 0 08k Sk, € 25 ko D PRAT, © 15 AG PhnGH O,
he, T1LC

v etm0A-Ptan0a AThdt PCst

v’ Panna $C&17 Q%A AG hert: 9 cl av4& hed®, 30 g Werl, 1/ 2 aev gelatin, stevia aphhd 1
PAL TN, AT8Te HOT A28 G174 DLeh h A7S.0M.

v 1 0ha, 1 P0AL G2t HeT A 0e9° sBpo9d
v P22 ATPRAA AN 1 2 PldH &&lE néIP OC av DG P/

®CO

P&c aC hinhGt +hd oC

s heo pC

PAeT, hodP: 10 cl aP94& hedP, PhrRAN A 1, stevia ephhd 1 94L 77700, 1 / 4 el CAD-7
grated 7L PTG (U @5 avm(Le TOT 104).

ANANIRN

het

v RTHAST (50 ) 00T AT PAThAT POT (ke (P 2 PP0AF, OGLI° he BEN)

v 1/8¢h0e 0 (30 ).
hehe@:

®CNO

v kG tartare: 50 g G 089%, minced shallot 1, rapeseed HET 1 tablespoon, 1 “77h.9 PAel,
g

V' 2N, » LTHH®- (rE:h (rapeseed HeF) + g 30 A1C braised 1 977h.e, aam 2, 1 /2 A7hCt AT

het

v’ 1440, 2 opd St
v 1 02¢ met, 2 8MlAH HETt GeG b, T TéN.

? 2 4ot ehiC varg® NAPLT T1TE@-9° Aav 1l haerFAL 14+ AhLIPP av101C ANGATL 10+, (e T169°,
M 7P T A& Pt Lh AP D1 AR aF T AR FAD.

ANAR ATPOPN,

PANA NPT ATPAPO 99249 (NLI° DT PAD-T P0C 9°m? LP7AA:: ANAP ATPOPh 9989
ATGD9 A0 LABA::POANC vVard® NAND LA AP MP9LF LTLPA:: AHO-FL@+ PAMA NPT+
ATPOPO PULLLCT NUPINLI® @OT LTLTTMT PAMC oMy AGPSMMC herC4kI® AL Pad-1t hNet
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AT8LMIPGI° PAHNPIA:: WTPOALO AL NTLPHOVF LH AP NL9° @-OT LAD- ONC N4.M7 vzt
emePNFd::

(Wt T169° KPP0 LOAD-1E VPATE AT PTLENTOHET U-3F (1o 1L9° @-OT PADT 20 hh oM7
etk AT122 PTLLOLAID PRI Pt APPIO ATREL LLCIPA:: LAt ATPOPO U-TIP

et PANA ATPAPALT APPAM:- PACIC THE 0T O-AT ¢P7 T AThdt aontpbs Adet A7 CHP
ATPAPOLTET LenICLAN::

@@yt @Yyt 1P NLP° O-OT PADT PG aPm? avdift RFAN:: AAILGD- ARTT PANC
varg® K0T (19PCE, PULOLNT PRIt AT TEET 0Pt (ASTT  hoaLio- o7
AP PTLOALANT LABT SHET AATLEMST 1@-:: ACAPS PmS DA PTLLLCTHT OATD-PPT
a’EG 907 PUA aPm? A0\7 (9P aP@OF WITIGCNPT LOAGH:: GATTP mGT] PPt ST /T e/
PILOCDY (d- OFFA aomy (19PnlB AT N9 ADAAL APLP ICG hAhA NPT ArPada, IC
et dao a)e:/9] 1M-::

COTE@- G2YE P0G Yo ALHPTE (9P (ANA 02T ATPOPA A%TT7rE N189° 00T PAD- PAD-
PaNC o7 Adebin NFFA SRECP N0t P TIL A0S PTLTA ANATT ALLHALT LT Ak

o BOT/TTELN H AT WH8.P0CT AL1PET CTAN::

o @P LAP A@YF Pavit@m AIAT (FOA e WAL ALLCHE STAN::
AANAH.PI® 9291 Pavd et Z.LHT APHIR O FAN::

P8t AThOATI® P P9°90 P HC @LI° PAA NPT ATPOPO 1L O-OT ADT AAC 9Pm?
+POL 1T M{AD- aoMT ATIDLL: NAF K AT 421 SANC hard® PANTFD- APT AU(+\7 aPBapd.y
ANLAL S P10

TOPT APIVETE ACHTT APCN 076 VALLOFFO- fanC Yord® AI{ANFO: (LPADE TIC
AIPIPFD ACAF WPLETT POTAFPA:: TTIEO9° PANG  UPIOHG PAC YaPI° ATRADG PT1.00 D7
Pt ARYFG oMY UK v F0%e (LH/ATLH OAIMTY, VASDY/PT Lot/ AT ehhdPs
ACAT NAGTT WP9.9TT LLAPA/CLAFA: WTRNA P1 A0 P71.00L Yago+G - ALHI® (LIP? QWG
@RI NZLA T BTCNF A /2TCAFA::

PG 9T TIAMTPRL PPANPT LGP (RAe 0T AGPCET LU LmPTIA:: ATS PG VPR Hg
N+LI229), eAR® 9710 PARPT DFATIO/ D0 P PTLOONLD-T Pave Yyt aomy TInnnA ALLOLA
AATLTFA PUh9°s hrttd 299.2L.Co10 T AAaP-@ 999N LT CNFA/STCAFA::

PANA NPT ATPOPA TIHO-FC POC VIR AdPhAnA 091497 aT7I&T $491.0<7 (F LRHA::
PANA NPT ATPOPAT TIHO-FC AT DNLFT APPMMC  FCE hNLTT Aovbin T LI° 9t
MGt ATIHNhA F mS91G A PAN 9T ATASTLT ATIAFA T 1LTTTT OOt PAD<T PARCG
am? ATthhA  0FAe LAt UPOT AT OFIL@- oo A< ATS.mber 0
ATINVFN APU9° eraemiG tatanA PAO-TF ARI® AG APTFP AIANG ATLTLT LLAGA i MG
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A1 PFarMmT MG97 9200 AMST? A8l PALAITA 1 MG T APl AN YaPIPS ANAT TAAL
YO 0av AT AT CPINAGA 1 TTH D9 W¥POPA haordd~T7 144 uhg® D¢ avavhnC PHLAIA::
ANLC Yargd® AAQF@- APT N990o04 O@-1F ATPOPOPT avhhd

PAYIC TH /0FFAT aeng® QA A3 LH 047 h20-30 L9/ av3H:: OTFH OPF 2P NAALTS AAIC
TH P+OTIa0 BIIPEY aompd® PALAIA:: NACIC TH 1 HenT14 PGT 470E apZA i F PCoBT
pavviw et AO- 1 ATPAPLALPT MPTLIFFO- 014 10-:: 1Ak 05LA LI PT LA PT AT
N7LnFAD- AL aog- TILL SFAN

N7 Ch @-QT ONA°IC 9o,

N3 174 OO FPPVCAT

H1.0 Naver,m-F+ AL,

NahaT oo 28T,

0P, NAL,

NALFFD- OC 18 o PYT,

L NP, ML WAHNTIG PAUC SCFPT LL-av8A. AN LT PATFD- AN v FPF

NoUp N

Pt CF@- - (L2 TIeii- (LIS TTen0l ATALE VLT + A5t 1aPgn,aoC 218 D884

PAD-I° :: (ANCI YaPgPG ARG Yard® ¢ +LRHD- ATLaPm: PMuG T PT a0 AT FI° ARUT (LI¢
Tl (P AN 2N W9 A295C 09184 0@ UPAHT ATAANTT aPPNd  Ar9.0Pav:
PRCIN :t A6 T APT TlemOl AT9.LBAP LavhlA i A Tlenn (19PGHPNT LH
PADTF aPen,aoC (LOTAPT (LFA® LUTT mGT1 Aavp1 Nevhrtd “ivtnhd APFANY:: s te

LAACT - NAC AT AN Yard® OC U7 F 1T W IBATFO PGFT MBIPPA ::

PATPAS ACYT aPHOF - APPC PATPAT A%YF TINTI® D ALAT A%T £10 (rFPLLO+ L LEI° PATPAG
A%t 90t 0 HNT A%t 20Am A v-AFFD- ARTE PANC VPP NTLLIAM- P TNALPT avhhd WLV
PPCN L TGHT dfavANE 10+ i1 PATPASE aOHE PIIPIND- IO ATGLSE PTLLINN T PLPaIOT
ATEHOE PRCIA 11 ALBI° A% ao 5t ALNCT @RI PATPAG (% T Phti4d.n L.eT avHt ARt AP?Y
AATLFA PUNICG ACST PU1.LNLA T-4L AP £TAA:: NaPmT PAL. DG4  AS PhTIPAG A% T Phti1440
ACYT AN TOP RCTE AATFO- i1 QRIP “lgrt aoM7Y aPSAIM(

PoI° et aPenLavC ANGTS TOCS A FCh AATLACTT U-ALE (geAE RL9° “dt avmy aPPrT TILD1T
POLAIAN::

v N9 @O Pen @ a7y avPi(:
v eFHH? a0 A0 @1 L:
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v PG AG PLI° 9t aPmY1 (PLH@- aPAt AOdAL SF@<:: Fhdt ANNTFD-
P9k PG YIPI° &G P PRPE

ARG varg® (A0 W AT RPPC NAFLLINE WWardP+Gm- AL h&tS 81 ALONTY T9CTFT 8H
LavM\:: DATHYIC avhdh

V. h-adt Fac:- 0L9° @O PG a°m? (LOH AT AL RS (1P&MC AhvAAT Yad® COAMA::
NoPrg° PL9° @-AT AMCT aP$NMCE @< LI aPMATT AADN AATPAT PALAIA::

A. P0£7 FoC:- PAMC aom7 129° D-AT ALOH POLT A°CoTT PHAA AL.LO TN &G T HATOT 2487 vavge
PIOAMA::0427 MST7T AP LAC F999T, NPLHD- 42T MG aParCav(s avmP AANT::

ch. R1CA FAC:- PADC 2y 0LF° @0 ALOH (LH h L7 1CA VPO £18A:: LU L9 (AICT
Qovviwiet OO heaeT A%t TINTE (71907 (N7&E NAZS (AIC AR NG HT T4T A0 P°h 2t
SUPGA::

av, PRIC MYt TO1C:-20C Uard® MA+SMN MGt AT7L.L7T PAIC ROANTS 279167 LIATAG hOC AT9.8LT
PLCIA:: NEPP1I® IVF PACIC NANLTS BTIPTF/ 02 heIC aoh PHNADA 10+ 19984917 NPHPH @3 F
NavFmA A°1C7 HOTC NarPhahl mS7 PP PHLAIA::

w, PL9° (9% ao9F:- ARG Vord® n&ts 2L AT fahtAA:: P0@-1T 0Lt apgnaoC (-
AORC vard® DT OAT QAL ££09° AT ATL0LT £LEIA:: (AR 2001t RNLt apMMC ANGATL 1D-::

Appindex B
PRI° Adst POYrt

AT A0 1T D 5-6 AFC P9LP7 &9° R15A: &Y L9° AND-TT PULeNLAT TTLTICT T Wi KhAPIS
IO AT9aPANN PTLMPI° PADTF AT 1D LI° MLAALR PAD-1FTT hGaeT PoLALen@ NANS NLI°
0.70.PF A9IYrE 1@< £9° (AN AT E OO0 94t avmt OF. \@-13F7 L9° HCIPN P1é.en@-9° LI°
NLI° 0,70 PF AL Ch OLTALR PAD-1T &d A2.LCH LLCIA:

PLI® v/t MDA @AT LAD-TTF hed O-OT AN AT PLI° 010 PT NG tG AT PIF 1.6 BT FPA PAN 9o
avgRLavC hG PLI° 070 PF av (N ALIP 1t arhivt PIE PRI CF@<: AQTT £9°7 @F AL hedoTt
ATt A 029 $4 (Artery) O70.PTF AL PTLLPLO- et [o0G/ (WPT LU At 12 &PET
LINGA: : ARG D Ahst systole /AATA/ AOA PULLMLO PAN MIFPT NTLhoIH40FG LI°7
070 T 1H 10 eHFFo- Aht Se0ftA (Distole) AP? ¢HhotH-0t AN m7FPT AAmax
PILMC Wt 102 0RI° A oMY NALIE ALTE NN N (LALLI® NATTNT ATe A+ RTLPA e
PTLMPOAD- PLI° <t At (FFAPE 120080 1@+ & P90 <14t Aht (normal )tAe A.@AT hHY £10
PLI° 4t avmy £10 MLI° Navm NG LA (LIPTI° oo MG ORI° ANT 14t AP &TFAA: APAA Phd 2290
91t aom? 110070 @eg® 100 0160 Aht PA@D- A@+ &Y Aht (normal ) 1@-: (1+avAde eLI° d-t
130080 @eg® 135 N70 LAD-9° AD- A79U- ARG @RI° FCTIA 271.0A 10 AdemPad fha 120080
PILAAD- PL9° “t At AINTE®- AT hhetF@- FCTA Aht oFoaL AT At 10 A7°1%0 hily
Nav1dt 0R9° <ot Yard® TNt TG D90 PR9° <t At h&ts MLt LH P914.mC VYard® (-

PanE ooy NPGRTE NUIC U1t (LALLYI® PLI° <1t aomy 140 N90 NAL AT Ahed A28 L9° <t
varg® @4 PA\::
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NG+ 029 “1at avmT hAL APMPI® A18HIPNLD- POCTHH ALTIW<T APwé 099Th LIPT (aPA@- GAIP

AL NAZE (LAL7 NAL APE wPT 99NT® hAMPA? CAAS® UHA 26 (evd PUN T4 o114 wAOPT
U1PA::

PART @~ PRI° 914t aP MY PTG @ 0RI° U4t ooy
(Systolic pressure) (Diastolic pressure)
(mmbhg) (mmhg)

1. FhhAT@- 229° <14+ aPm’ n90-119 n60-79

2. pLav N&HG PLI° Adt oMy n120-139 n80-89

3. avEavs @ L6 &G 0R9° 914t a°mt n140-159 n90-99

4. -0 L7 DFHT 9P 14t avm’ h160 nag h100 nag

PLI° 9t 10 av AP T

PAN NS NGAT° A& L5 TA® AT £9°8 AAN 188 WP (TFPT A9 10 0RI° U+ (ORI he s

PLY° “1g-) TNt &I° ANTFT NN&HE 4t N&I° 070 PF ATINTrE OLAAD- PAD-1T NEA (LT 1D LUIP
A fm- PL9° avCenyt -H910C NAL AT hadA:: 2U PATAIPL PL9° 4T Al AL @t (19PEMC
PALHE 9T av 0k BUPGA::

1. @ oot A%% a0k 10+ PA9240 AN TIINC AZLINAD-, @+ (ORI (17 h 1,500 TLA.
g0 O, heom? PAL @& NGHE 0L At, G (A, AP PANG
NAFPFOHT D90 6299 AL, ALANTA STAA.

2. PALIL M MAD- aP0k, 10 AOT 0L, 114 PLI° 1t VHLTC LenIPd. PTI° %, Té
PAUPT Phav D1 APCo%F, NaPm? NAL @t ORI° Al AT ARG POHAF®- PoNT, 89 OC
N+ PLI° v W28t PPNI9T SUPGA::3.

3. OATPAE OPTF PALC TINT avihh 10+ (ATPAG OPT PhhAET aom? 710 PANG £LI° HO-D-C
2Co%F AL TOIC 999.4.7C (LUPY APC NN ATITT T N9L.POTFA U5 av+57 gavhcd

4., 0 LT AWAD aOOLFP a0k, 10+ DL IC PHEPH RLI° 1t TAIC UL ALPT P9I IND-TY
TEH7 9oU0F avdin L.ovhd-d

5. AAOZCFP WTPOPALT 91249 PTINTA VRO AMAD- avihh, 1@< APT (L0 (L0 ATOAT
L£0,$PF avypadn LTCATFPA LA LaPh-A

6. AT hG AADhA P70k TFO- PAADA aPmT harm? (AL aP@-(L DORI® AGPHGS T b aomPd® AN
AG PLI° 010 P T AL @it AG Tt LANTAA.

7. M4 goo(] AL MGSPrE PATFDT O AHD-HE apar() ANTF@+ L OAMA:

8. LI2¢ T MA@ PPhPE ALP? (LG AT @R holaOVFa- (FoF (ovs$ avhahd
LFAN::

9. PCI”?T vBFPT AF8IL PCIPT MAFOTF OHAe N7 A28CP POECeS PCPPTT SNAT
NAD1T OOT h794.M% LLCIA LUIP ALIP 714t A £IAMA

10. eh-AdLt N MA@ PRZ0T 1@< 0L9° 91t RS PIS P9t Ph-AdT varge - hets pege

et oMy G0 1T

PLI° gt AL (PIFTF Pavfavs@ (primary) AS v-AH5 @+ (secondary) NeP0A LI @ FPA:: Pavavs
(Primary) 9900+ AQhu<? &40 (FIAR @7 PRWHFO RIHLU GFO- A9I0t PT.e0TA aol8
POTTTANFOG PPNILFTFDI° £ 10~ Ife 180 ATID- N ANFIS PPt AP 190-95% oLt Ane+s
PRI Ut avm? e wPT (LY 9oL O-OT ehhdt AIHY Pavfavs @ (primary) hg+d PLIP At
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A2 av Yk PONFD AT OFALE P TALPT avatINC PPNIET Léme-t NHALI® hGene /HL @)/ OC

FPOHD- P99t ADMT AZL9PNIOTIE SPCON TIC 17 (HenOR PFE®- HL-aPA 9147 LantAA
PILAD- TPE AU JPATL AATTIO::

rAtE @ 0290 vt At Secondary /o-Ata PTLAAD- APT £V he s 0890 gt AT N9 PPNILT
WAt NAPE (00 P ORS RILY ALY TR0 D 008 09T SR BU ARME hGHE
PL9° A4t aPm7 h5-10% W7 VTl PP MU P91 0% a0 I0RPT APSAMCI° heHE PL9°
gt oMy PPNMC LFAN:: WP NAPEP O ST RTFROF A

v

NNAATFS QANOLO- NTLTT PLI° 0. 70.PTF AL PoLhwt oM. ToIC AN 089° 94t avd.m( PPh 18+
A7 AN AR OFmMeT £9° AR-AAITT P70 Cwm- PLI° 070, (P2 h2eHF hnIN /NA-N
9UC A7 2TAN DL NAAFT7 PT.LCwD- PLI° avmy L7 (HVP Ph2ET h-Ad J+T7 (Renin)
417 PHAAD-T NTINA IPCIPT ParCti U TLhAT A ATEPEI0LT (Angiotensin) A PCIP7
IC (9o OHA LR £29° 0,70 P77 ALLNIIT4-G N@mykI® 0L9° “1dt aomy? e ALLLCT S AN::

NG ewort W02+ o7 1- NhG+Hs &t PN AANZAL 2aN WP £FEA:: AHLY TCE Ahd
L9° AT1820 (LA ANT? hotco¢ nthhATo- aon? (AP 0 G LTCNTA LUI° ALI® It
aogpavC PN AT &TAA LU hAh PAd. O-4T PAIO-NT avEg® (Resistance) ALTC LTAN:
PTALR 18, 0N AL N129° AT @-OT ATLMEPI® LLCIA NAMmPAL LaPRLLA Oyt 91471 aPmy
ag,avC LIPSA:: ATHU NS HE PhNet hAA @At P9U7F APTF (v OPt+ (9L4MC avFeTs
Nt L2299 ARNAE? ATLT AATLIAM: PALCSA dm. PCIPTTT ALaPIepG 289° 914t avmy
ABIPCAFD- S FAAN:: 6£9%0TF®- N20-45 Gavt P Net+s o1t W&t PAF@- APT 5-6 AT
ONGAHG 0RI° 1t PaPIAT A& A ATANTFD MBI ::

PG VaPd . AHY Yarg® PRI NFALR 290 ACT AL PI1.LCH T4PT T147 AL S AN ::

W 3F7 Chit FONT ATPOPAOT NANN AGP@N Tt P+ALR PCTPTTT PavCHA T1C 17 AT97L LI
PATH. PCIPTT avm? hb1L@- apm? avgnavC hetqd 2890 <t LONFAA ATPPIA. PANLATCY
(Aldosterone) &S 7°¢-2CLL (parathyroid) PCI°7 M7 aP¢h,avC

Pheochuomocytomd /&PhEIPPieAol/ e+0ADG R1ICA UPYHT ITErE 7.8PATE holhieT?
ANGHE a7 P91.0avCF b, N @1t AT aP4.MmC

ACTHS ... NACTHS OPT 0LI° <1t ooy MNGHE v-23 ALenI°C & TFAA

PFecel 6m. AL N7Lhwt TaACT P8t e01.0a0Ct@m- QPCIPT aom? (LHA hetd PRI gt
ehwrd v hets aon? PA@- AADPA PP+ ot AP0 (L6 “leni PLI° <1t aom7y
LIt HnT149° NAIHY (0 TNPTLD< AGPTF PTLONS. VIS OLLT ANGTT 2L9° 1t avmy
A2AM: ATLIVTF A ATRTE TORT BMeTIN O HenT149° PhST met @17 NA00: AAITTH° s,
IC ALPH LA

NFALE £9° AlTAAL 0.70.PF AL 291.4.mC POl W96 e+ALR ALIPT

ATALE varg® Yh9eq HNAD- PULOWSG. av@ft 090 At avmTT AemIP4 LTAN (FALYP
aeeLn(steroids)

ernANAG ALTE 0PTF 1947 fantan A9°iA Cocaine (hh.@7) AG Amphetamine A9°4.317
JRETIEN

ne+5 aom7 LAD- g, @+ aPMPI°

A8 L OHC U4 OO 2194 wA ha haA@- AP avahe (04t At eFAN Agéh AP
HCP PAFD- wPTF ANGHE PLI° 14t Pa0 AT ALANTFD- NGAG -

PALGSA M. AL PTLhwE SHALR PG T T

A9 LAVAR Uh9PG PmA PmATS g ACT PLI° 9t a7y AenIP4 LTAN:: 089° 14t PG4y

W18t TIOP BFAN ?
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PLI° 1t JPANT NTILAL AG ALTS NTLOA U ALY @A LarROA: (HUY® o+i1a (silent killer)
APTOA Bmé-Az: 2L9° <1t P40 P PUaPI® PPANT 02FLD-9° (lyavar+ 9oyt +PeHM- N99.aPm- aoHHF
IC P984 fUarg® PPANT ALAL S TAA: Phetd LI° 94+ PAhPT

RILUI® W28 L9° 91t PPANT @RI° av§4.7y 0o mbar +NAD- A.DAG STAN: AIPAA POTCh VargP: PAN
Yaog® PPANPTE PALT Vard® PPAPTE Ph-AlT N1d- aPAIE PPANDT O.HA CF®-: PRI° st avF4T KG
ANTPSGT (PAN HE TIDP PTLFAN ALPT LU 189 9lért aPANL® apasP avAnt j@-:: yavav<y \TIDP ®PR,I°
AT (HLD07T, avAnt AOEAT, 1D+

PNIOEI® 0LI° Ut NOTFCD: NTALR PRISPT NE ALA AATLTA 10 Y L99° e+Adt avl8 AATLAT
10 APAA PhA AZe A0 1&70m OGS sBibT OAT PLTLm- P90 <14t he AA eTAd:
FRLTISI° AL (FGF (LDGF WS PHALR ALTHI AT PLI° 91417 NG LLC I

Y MRt APTF 0RI° 183 Fm<7 Aaeatrt AL WAL e+mPa-t? TICT AAGPTLFDT: A A a° m ¢ 77 F
O 7 A 774 U 9P PN NPT 90T @A TINIOT LOLAIAE LU NAPT PTLTTO At eFAdt AT &FAA:
APT hAL PFMPAD<T AQDILD: (MLLPTE) TIC 17 89° st Ak hetd Pt (L2291 Naeaht
CHETTO7 At AO TS TEY TIL01T LFAA=

NG 0LI° At NANHT D LH PPANTTT PULE%L (LPT VP97 AMA PM.G T9IC @L MG +RPF (LB
NADMY, J°Cavs. L9977 PUarg® oY 1@+ A(HG @ Yav-a9y o4 A18ANT ALBI° LH OATISD-P yavav-
PO NP AC APALL FLO PG TACTT TIhth ALPCI® A9 LI P14t oot NG+ (LUPT A9
+e0r PPARPT aphaFo- ALPCI° NATHYVI® T-OT Pl thT STHNFA::

<

L2929, LH eoLhwd N0 P40 P  (HFALI® (9% NAATD- P 7PAT hGAS 978 ¢ Aha.
AP? &FAA (9% P P h0e AT & TAA

SYHH 9I0E ATt

AL AL 291.4.M4 A181e aoHOPT (T Po90T v-23 ALSC & TAA
TPATATS “INePAn

+£,9,099, 10C

PTIHC AT TITDADA

B AN PHALRS PN LIPPT ALLMéS ATy TFAN

DN NI NI NN

P94 ao'’r INI° n&+G APt (Lo

N4+  Anan. het+g yavge

Aao+3d.0 aPFIC

A 90 avFC

(+£.,2,09%, &0 aovit

L29° etpaPANT T

PANTPIOA aPHOFS RapLeC A9t v Parvinht U2 P T LA

DN NI N NN

ALY DAL PPGF@- fuavar: AN ANE AAE PTLOWES o 0910 Y977 AL 09154 SF@- AIHY
PANPT AR TINE NetE 890 9t TOC PANTI® TINT ARLAJP:: yYapar (AmPAL PHALP
PANRTT PTI0906 D-AT D-AM7 P90 14 NaPPr (1PLHD: OP+T PmOP 9°Cave. 144G Pt U537
aon i PALAIA:: AC PLL NGTT 2L9° %14+

NAL AgP9IAd ATTIPNLO- NG TG PLI° Ut MOT TOmT OC APwLEL N TALE Pt hGheT AL PHALR
o7 PaNTFAA varar (ANHT D PPANFT7 AATIPVLe Yardo+Gm- 0 FoC AT8ANT hL449°:: h30-50
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(avf 0o, Pt Yar-997 N8-10 Govt QAD- 1LH, O-AT ATALE T-ANPGT D8P AN T&FT A8LT AL T
PGRT P10t P94 AC aPNL.L PTLvFATT ALTE PG oI T ALahTA STAA

<

hha® £9° $4. 070, (Aorts) AG PTALE PLST A9C AhO(, £9°7 holewei-@- PLI° 010 L6 ac-T
(hd £29° aoqwoh ATC LTAAN::

ANEHTD- 029 1t N8 T OC P L.l PralT N At 2 FAd

PTALR AL PAN VT AACI® NAMPAL NN&+S U2 AN Oé- aPOHATeA

OL TALR D1 NG P71 ELD- PLIP Gt aomy avpin

0L K71l OQT PLI® avgw(S +LH em.G T (Stroke)

PAL7 PTALR NG AT aP18 G AL I aP( AT

PTALE PLI° ACT aP1e8 G ao (1)

(#1920 AL, 4.7 aPE MG avml-PI°

PAOIPC NACION ALt AAGPFAG Pl Tt oo Paoviwiet p-a 3P T ehwd e A7978 1L

PL9° 9t aom’r 180 N110 NAL AP? STFAN LUIP AVIPIPHGD- A 0L U337 P94 7C ALY
(0 ACIPE NAFOAL P9 @ FoIC NG HE 101 PeHE PLIP 914+ vhIPGG avhAng ao et

AN N NN N NN

PLI° vt Yarg® (\PSTE U=\t aP71&F TG eFAd=: AT M PHALR PRI “ldrt ao &Y yAF7 av@-(L
ALUP7 AT @ PASSC HEOT (770 Hnhd 997,849 vh9PT 1@-=

PLI° et VNPT AT U-AkT PUNIPT ATIC6PT NTIMaeCgP 009,049 YhyPs 1@< 1PVt 291,849 vh9S
PG@ AAT] PRI° Ut (ALY dPLULT ARYET 94T avbin 1@+ PavQULAE Ol DRI° 0N IOT7
O TeA10+ aoM7 P70 OLI° 0RI° 070 PF7 090,004+ AP & TAN+

AT A DAL NAL £L9° 4t aPLULT AONE &TAN GUTIP ¢ 71 @ O 1 @ U h. o> A7 $94T
RPTET PORULT QTP ORI o't ALenI°C OLI° A7 LTAN: NAPLVLPE 77 A7 PASSC HRNT
ThFnA A% (MP° ANAL 10 ALV Pn@< aPm? (9% @-QT aoihi ePOt P07 aodin (1
PANA NPT ATPOPA T1L:L4: ANT PO 1T OGR4t aPPHE PADET PAARA aPMTT TIBI° PavA(ift ST @

yavav- PAM- (@ (FOAT AT LT 1F 2L9° 91t A P9.04ATF D ALP? NATHUI® @-OT:-

v’ PhR7 °Cave-
v ehANTET PCave-
v’ ARG yaog® oCavs. PG PSPE 0T ST @

N tenT16 TG D-9° 0LI° 9t PAD- A av U+ NANN AT 0T E A7%.0-9° NUhae: ¢FHHDF hd-PG
D¢, 0L.I° 9t av LUt APRLTIP iavmy DRI ALTT hLenaPCI® ALPINIP::

NGHE 0LI° Ut aoMTT ANPLI Ar8Lhw T AgPhANA 9048 PFALY AT1-sE> av & P& (LPY ATHUY
NA900 T910EP 71841 T4 vieaw T AaPhANAS TPLHD- NTl.aom- DA LR ALIPT AaemNP POTFAA::

ATHY PRI “1drt avm’y avgh,avCy AdPnANA PULON T av 1T LY PoLhviAet CFRm-::
1. 0PLH@- +0F 21t AT A0 CHP ATPAPN, 99400

NP9k AHG O 61+ o1 n30-60 &P ATLLCA LH AATCHP ATPOAPLAPTT 998491 PLI° 9Uért aPMYy

h4-9 mmhg PUA AGrPin PATAA €944 Pt AD-T ATIFPAVE LB LH 291048 AT AN CERY
NZaCy NPt w9 F @OT 28° At aPmGT7 BTN (PLav NS 94t aomT hdd -0 TINFIP
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PALE M- N120-139 eT5@- £219° h80-89 mmhg hAd @-aT P77 NPt A7 CH avpdk 0L het5o-
PLI® it avmy LN MAT APETIN LLASA:: PFALE PmS AAGPPTT (199970C PANTCHP
ATPOPOPEY ARTHS TCLI° TID-AVE L FAN: W3878 LH DA 2C NHLPH Pm.S OAae-Pa@. OC NLIPN
apaoin (G ap@PPt LFCNGA (e TISI° 9P rET av<fe PAWCID-T W Z°CF A9Thna NAT 0728 LH £4-CN7%
naNe AN CHP ATPOPOLTY 91841 Nrdav AP 19t LaPHGA:: PG: NANAT a0 8 T: (JPOTY 4G
ZHP® P ONFT 998071 NGHT mPoLF A PERAD- PGRF PavAp(v::

2. A1 TrPE 1L

PPATG 0 aPMGFD NGAHE PP JPU0FT AHO-HE aPao) N&+G R0 At oo A 79wt (IC héT
a1 10 PTG TL O (saturated fat) AG hAOTCA (cholesterol) @77 70 aombg® PLIC <14t
am77 A 14 mmhg Agvb1a A7LTLLNTA TGBT MmeaPPA:: (ATP10TT @-AT ANHT D7 LH AThATS

FLGLPT RHUI° PEPePTT TMOT4 AmTrt AN Mo, 10 07+HAL9 (potassium) LHIF@-
PNABT AL avH hllch(li NCENTE $AMN: Uy ooyt IFT aomed® PLI° <t avmyy
MFhhATo- aom? O-OT Aem0P A2LTLATFA £FavSA (AWC PNAT 9°0F7 NTIHO-C @ ONHT
NNt LUT7 PG F9IC NATIN AGPSNMC hTIL-5B a0 18T GFm-::

3. PIIOONLDT Pen @+ AP’} aPaP My

PIPIDALD-T L@« aM’y aPavm’y N2-8 mmhg PULLACN PLIP Ut aPmYT AGPPIN WILTLLNTA LI D PN
2P 02.3 “1-9° (FF A409° apmPd® PANT LT LU hl 4L T1e T TInTt 10-:: &Y aom7 L9
PLI° LI FD NG PP AILU-I° DL TLF M- NST Gavt AL PP APTF Lav 1.5 91g9° NHTF TIntg°
Q990 0AL TTILe @RI° hH (3T NF @ aomPbd® LFCAFPA:: PFAT °I0F7 09° 9 hrr NL7FN
N9902.0FD NG L@+ a7 AAFD* AIHLUT 0T (9°SAAANT LH P92 7MPaPd<7 e, @+ adm7 avdhfy
mR,9° av-tm@- AA(17::

4. LhADUPO aom77 avpN

ANDPAT? ANTHARG AHO-FC oot PHALR MG TFaCTT A7L91.000 A 277208 VP 10-:: PHALR TOPT
ATVt O78F (9P OMe- 30ml AARPA AT £99° 15ml A hH 1AL P7.mm- P Ahe+d PP
Wt PaPIAT AENTFD- (4 10 N65 Gavt (1AL PPk APT Lo19° hHud® £ aom apmdbd® LTCATFPA::
LUP TNt 07&F h2 mCara (L @P9° h300ml @L9° h60ml ¢+Me- @-an, G 0L&TLFD- 65 Gavt
NAL PUPr APT L9ev MHYU N9970 £10 e°m? NAL NPPr P7LON% hiPt Ah&t+E £29° it aemy
AITLOAM: (IPLHD- P7L.0M- PTG T @A PavAhdi:: AADAT NH100@+ a°m? (AL (&S vz
PP P°INP° nrr 0 OPa PG TISI® LTCNTA NTALI® PHALR PLI° bt aomy? Po1.LhHhhi
ao @y P+Y 09PIOAL NPT NG6-9° AADA aomAVt PA-N79P::

5. ¢ AdTIen0

000 LH AL DT PTLTTO Lk RI° 9dt ap7? hiih 10mmhg 1°L.2C0 a°m7 h& LLCIPA
LY’ TNt (1P7 @OT (L2290, 9GO NP PLI° <t avmG 7 Nets P LPPAN “INT 10-::
+ALIP Laap PLI° I Fm- het+S IPT (H AL (A5¢ P00 APT AL P91.LCAD* 18T NGt 1-::
e T169° 0Sen9® A7 AT L0 PTLOMD- P20 A% ALACT? &TAN AAPIP° LUTIIP oo pPS
arpAhd RTCNGA::

6. (G AG AT 04T 9918 H avnm-F7 oo

132



NGAG 0290 et oMy PAF @ wPTF (1677 AHDTHL D+ apMPI°® WILANVFD: PM.G AAdP-PPF Pvhf:: (G
OFmM 0AEC LH GOT LHEP 229° 14 avmy avgnavCy PANTAA T1C 17 £V P9°m7 avgn,avC 1LHEP
LUFT AZBYP LI, 27188 NHhDA 9900218 avlEPF P9 NHeno149° NOC PNABT PANNPIS A797L PAICE,
aoMFg° (1-Faov e, N@-AMNH @ 04O LATISH: PLIP 91417 PaPen,avC ZRA ANTFD-::

7. W&t+G ewa-rt h-0Lt+ aomy? avdin

eI gt avm? w1t NN+ aPen,avC IC +PeH LenIPL-A NaPPrI® hetd ewo- it et aom77
avdf PLI° A4t aPM'rI° AP0 44N 10 N1 CUA N0+ avdin 0L9° <14+ h5-20 N°1.LCA a°m?
A9 P PLCIA:: G NAGP-PPT OC NavP? W&t @F FhhAT@- ehNet hdd av9Pnt R T1LIPTTFA
aar NG PHALE PATP I ACH PTG AN CHP W1POAPOLPTT T84T Oyt NGAHES m P, 10-::

8. sBIP S OO S TACTT 1018

PPt 029 9t avm? NLHLEPTE A1LILnIPC NTLLLCT PN PT DA ATS 10-:: NaoPRg° PAPR
AHY T9C 29.200m7 PRIEPTF AR N90P ntFA TN@1L MAPI® ISP 0A00 AHYT 16T
ATING aoPRC PALAIA TIC 17 TICT DAPTITFT NAL P PAIANS MmS AATP-PPT7 9999nCs PTALR
0C8FPFT TTT+ A rFAAT::

9. POTANG PALET ACA TI1TTF

ATHY ANAT PFALE ATMPTT AT9LL M1 TTT A287000NG A2L8NME POTASA AR A0 CHP
ATPAPOPTT ANF 199241 LAP NHALR wPT IC T18:4T 20AM N9PS-A AL TPPIPNS A8 ECma-
A99L:2 BLAGA:: PRI 1P HPHT av PRy TIDP

AA NEHE 290 9t NH AANTTT AS RTTC MATLLT °F ALmC &TAA T1C 17 229° <1 tP HPHE NP
nT.eec1o- vt Tt Ahak eFAk. PHEo PAhEF AmNe FAN, A7%.0-9° hets aom? haa-
(HPHG 0290 gt nAPT) 9°7 Ahat & FAA?

(1% PL9° NO-OC ALTC LADIT MPAT U-AETZI® PARNET AG POAT AWe-C AT1TIAT PTLLALNTTT TTL
NCT emdTie. MAPA OOT PUIRIDP AT NPMLAT UPH @OT 7L hPAT ®L AMPAT (L
7e7°H.A) TNAD- 0TIt chPAT N LAY AhAZET LA,

nAL A7A010-, HPHE 089° 9t ATALE APT HAL FCTI° LAMA. AT87L APT ¢ 86/50 PLI° 4t
AGEFD AN hG P3P D5 LALAVFD- ALPE S AN, ATPAN, NANAP U-3F AL PUPT A@-, BV PLI° 14t
am? NN ANdAL SPI0<7 PAD-TH hGaeT N PAPT O-hLt ALANTA £ TAA.

HP+5 0LI° et PN IOPF

AN 229° At ALO N P9 e NChT v-bF3PT Ak, TIC 17 AN htaaest (M9° At APT
NG PRI Lt a0l 1t A.OAS 10+, I 029° 91417 ALANTFN PTL A PHALR H&PTF Ae:: PTG L9
Nt (ANLZI) ALONTN PoUFA AT U3 P NEHE P P0G aphahg ( &AT 19CA ), ALTE PAACE,
( PAACENNNTIZLh 19CA) , PICA aPHOF (L0877 £7.9m.), AG AufoFgP

ALI® 9t HPHE PP NCS PAhh9PG U-2FPF Ade £U NLI° aPGAN, LLI° 2T T9¢-HI® hS AT ANBeT
N7 Ahat eFAA::

HPHG 0LI° “1dt PNIOHF 2900ty APt S TAN::
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https://am.approby.com/%E1%89%A0%E1%88%B4%E1%8D%95%E1%88%B2%E1%88%B5-%E1%8A%A2%E1%8A%95%E1%8D%8C%E1%88%B2%E1%88%B5-%E1%8A%A2%E1%8A%95%E1%8D%8C%E1%8A%AD%E1%88%BD%E1%8A%95-%E1%8A%A5%E1%8A%93/
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PLI® At av Ly AT

AN AT (A28 4840, ToNt, +PT17, AG 614 L0 Lav+NMAT PPN
PO TG (AL NRI° @-AT £A (1 £I° PTLNLPPNTF D)
PRI avgAf (& 715, AOFPE, £ECA ACHS AT +en.714)
eFLCel: Fact

AL GO\ CAPI® TINF

ANG ANE A (0L ANCE)

LO-CHENA (LO-CET hCRhth 707 3E07)

a @ pF (W28 SChtna, TILTHPT)

P& P19

Yo7 0ATLhhhTis® (nLI° avhF, Po-OT L9° ao&aN)

AN NI NI N N N N NN

PAIOE RI° <1t PANPT ANHT®F LH PTLOANT RI° 914t °7 PUA 47 W1 10~ 0R9° <14t
N&PrE L0, AOTEP &G v-sd Ahat PANFE &7 Agem- SFANR (BUP° ACAL A.OM- LFAN.)
O tPEa.@ HPHE 0290 Fdk b (PO nPIN@- £n91 4G LTt ANTIPT LTAA, TICTT 17 PLI° 14t
NG 10,

PL9° 9t HPTG JPANPT PADPT 299 ntAt? Pttt

A8 ACOLPI° AT P9LNTIPE LI° LTLNTIPT (9% T 191454 FAN AL S9° 10+

PPAT® hLJ

e hed

avlT

£qge

- IO KG AtoF NAOIPE U-2F ORIP "(1avPét AL PA A"

Pat14L0 PHOF ADMTF (N7 AG TAPT PAAD- 740 MGG 0RI° 14t hed PHAarL, 10-)
4.7 A IO (PN 9°F €1 PRI° 94T Adedin ha LheAd)

L9900, TIPATIAT

L7t 20L& @RI (B

hy AG P+ (h0L 0 L0 L) AHPHS 0RI° Adrt (78770 T1T) APSH

AN N N N N N N NN

PL9° 94t HPTG NPT Phd T9IC omar@- +hhAT @7 P70 ATI0P AA Ten96 ¢ LOLAIA. PLIP
Vst a LBy pT NI HFO NP, ALY LRLM-.

PL9° ahh (1 F PPAN-T
L9° a9 heI® NH+t PAFGIN hehd 18t POANTAA=ATSYE 1LH ALEI® 1LH +PPPm@- $L+d- (L1

AALI® +avil\@- navpavsB P (1(xG LHI® AA LH AP LTIHC ADMT, LhAFA:=PUnICG QAT PPFI0 APF
ALI® 1t PTLAMET el PhA ALI® T7109° ALAm- A7LTL10 Lavhgex AIHY L£o19° 0L9° 110 aPh(rk?
AL PARFT TFOC PoPGHNST NANN TITPA AATPFA- 2V PPANT hbAd ¢ 90T OC hrrhartk PLI°
P10 FOIC AT SFAA: 2290 9710 ALhAE DL AdIPE P71LND- LI avmT AT PN LLLIA: LY £19° DL
AO9PC PULeM7 PANOET apm (19941 PaP&HH A%TG (AN ATGLAFDA PLCIA=LY hDM,
NANHT O« 7908 DATPAGP ATR1% NAAD AL 4 T10 A.OCS (LI°hé ALOTPA LTAM=
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Nt &hgo- 9 9710 YRALT N7 AhGtE &hd® £.4CIA0T 1A 1T D-0T P7LTC PLI° HO-D-C 0-Lt
780G hG hPI° AL Po-(- 00T AND-:

&M% PO 9°T:- @L AN HPHG PP PL9° €At hA @ FCD AP U5 A28.0THHC PLCIPAL LUT PO
PLI° Aplt ALnATE L99° AdFAPL ah i M7 PAN 9T ArenOT LLCTIPA=LUI® .M ht14-d.0 hT8.5C
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