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Abstract

Nutritional decision support system is a system that facilitates not only diabetic patients but also
anyone in their day to day life by advising them with what nutritional decisions they should be
making and what kind of food and drink they should really take or avoid. Medical nutritional
therapy is important in preventing diabetics, managing existing diabetics or at least slowing the
rate of development of diabetic complications to this end.

The main objective of this Project is to design a Web-Based nutritional decision support system
for diabetic patients.

The project used a survey method combined with a design approach followed byanobject-
oriented system development methodology. For data collection interview and document analysis
was done. Different unified modeling language tools such as use case, class, activity and
deployment diagramswere used to design the system. The project was conducted from December
2015 to June 2016 in Addis Ababa, Ethiopia.

Since there was no previously designed nutritional decision support systems for diabetic patients
in Ethiopia this project is a starting point for the improvement of managing diabetes through
nutrition. The project has laid down a platform for using nutritional guidelines. Every contents
developed have been selected to match the lifestyle and food types of every Ethiopian where
there foods can be found in any market available. The contents were then translated to Amharic
and the designed interface was in Ambharic.

Furthermore the system also has a registration form where a patient fills his personal information
to register and ask a certified dietitian what he feels is missing from the website.Afterwhich the
dietitian will respond to his queries according to the patient’s personal information. It also
provides news about diabetes and also provides details about diabetes mellitus illness like causes

Information is a critical component in managing health through nutrition As a resulta proper and
standardized way of delivering nutritional recommendations can improve communications
among the Diabetes patients and Dietitians and help them obtain the right kind of information to
enable themselves manage and controlling their nutrition intake. Therefore this project provides
the perfect platform to maintain a healthy lifestyle.

Keywords: Nutritional Decision Support System; Diabetic patients; Web-Based System
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Chapter one
Introduction

1.1. Background

Diabetes mellitusis a metabolic disease caused by our body’sincapability to produce enough
insulin or when it is unable to use the insulin produced in a normal way [1]. Diabetesmellitus
have been a public health problem throughout the world and it is a means by which many
diseases affect our body like blindness, heart diseases, kidney failures and many more. Studies
suggest that Diabetes mellitus is the seventhkilling disease in the United States [2, 3]. World
Health Organizationexpected Diabetes mellitus cases to increase to one point eight million in
two thousand thirty which was estimatedto be about eight hundred thousand by the year two
thousandin Ethiopia [4].

A decision support system (DSS) is a computer centered information management system that
supports any Management activities in order to make decisions [5]. DSSs help people make
decisions about problems that aredynamic and not easily identified. DSSs can be either fully
computer centered, interactive with humans or a combination of both [5]. It may also be a simple
system that provides information for decision making or a complex system with sophisticated
elicited decision analysis.

Medical nutrition therapy (MNT) is a method used to prevent, manage or at least minimize the
growing rate of diabetes by focusing on creating a healthy way of life by a means of
monitoringeating patterns and nutrients.Food types, amounts andeating patterns are all factual
causes of obesity and overweightness which are directly related with diabetes therefore that is
why we give more dedication to this particular area of study [6].

Indeed, studies suggest a large number of people with Diabetes mellitus suggest that managing
their nutrition remains the most difficultsituation. They claim Lifelong eating habits are hard to
change therefore by solving nutritional problemsand understanding if the person is ready to
change to what extent is the main concern because if the person is not willing to adjust
accordingly then the nutritional advices or any other methods used will create no change[7].

In addition to this sometimes nutrition recommendations diabetic patients receive are inaccurate
and conflicting, and originate from sources that are not reliable [7]. Achieving nutrition-related
goals requires the person with diabetes to be involved in the decision-making process. It is
important that a licensed dietitian, well-informed and experienced in Medical nutritional therapy
plays the leading role in providing nutrition care. However it is crucial that all health
professionalsshould be well-informed about MNT and supports its implementation [6].
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Basically this project aims to design nutritional decision support system forDiabetes patient’sin
order to help themtake good care of themselves by controlling their eating habits and food
intakes.

1.2. Statement of the Problem

Diabetes mellitus causessevere health problems like heart disease, blindness, kidney failure, and
many more.Therefore we have to look at any prevention methods possible. However being
overweight and obesity are closely linked to diabetes, that’s the reason why specificattentionis
given for nutritional therapy because taking control of your own nutrition will provide a better
well organized healthy life [6].

The major problems forcing for the development of the new system were, Lack of access to a
certified dietitian, Lack of Amharic interface websites regarding diabetes management through
nutrition and also lack of automated nutritional guidelines available through the internet.

Since diabetes is a metabolic disorder closely linked to nutrition the importance of medical
nutrition therapy (MNT) in diabetes self-management is clearly visible. Yet the problem is
lacking nutritional guidelines designed to help manage ones nutrition in his cultural eating habits
and food types especially in a case like Ethiopia with many nations and nationalities having
different foods and ways of preparing them [7]. Nutrition is of great topic of interest for all of us,
people with and without diabetes.

The project provides a light weight decision support systems, in which any diabetic patient can
follow their diet and take control of their health while leading a better and healthy lifestyle but
the system is used only by those who read Ambharic.

Due to the above reasons developing a web based nutritional decision support system will help
improve the management of diabetes mellitusand prevent any member of the society while
helping minimize the growth rate and its complications.

12



1.3. Objective of the Project
1.3.1. General Objective

The main objective of this Project was to design and develop a Web-Based nutritional decision
support system for diabetic patients.

1.3.2. Specific Objectives
The specific objectives of this project are:

v To study existing nutritional support systems for Diabetes.

v To determine system requirement

v To design and developa web based nutritional DSS with Amharic interface
v To evaluate the prototype of the system

1.4. Significance of the project

The significance of this project is to create a platform where a link between a certified dietitian
or a medical doctor and a member of a society meet to achieve goals of the federal ministry of
health by standing together and fight diabetes through nutritional therapy by either as a post or
pre nutritional counseling methods.

The main focus is changing the eating habits and lifestyles of the society in to leading a better
life by introducing them with what a medical nutritional therapy is and what it can offer them to
guide the to the right path and Help the country develop by minimizing the risk of diabetes
mellitus.Finally the system will provide a nutritional counseling system and a reminder system
for patients to remind them to take their insulin injections on time.

Since access to a registered or a certified dietitian is extremely low in Ethiopia the system creates
an easier access, and it provides a nutrition guideline that could be understood by any layman in
Ethiopian context and in Ambharic.

Furthermore people with high risk of developing diabetes can avoid the risk by the system if it is
well managed it could be very effectively through healthy lifestyle choices primarily by diet and
exercise while people need to recognize signs and symptoms of diabetes mellitus early and be
well informed on how to manage or prevent it and its serious health complications.

It can also be used as an educational tool for unqualified medical personnel to help them learn
more about diabetes mellitus and become well prepared to attend to patients safely and
effectively. In addition to the decision making role, the decision support systems can be used in
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the place of a health professional, this might be seen as risky but comparing to the risk of not
getting any medical attention at all its better receivingrecommendations from the decision
support systems. The systems also provide a diabetic’s education platform to teach individuals
on basic concepts of diabetes mellitusall translated into Amharic and in way they could be
understood by any layman.

Due to the above reasons the project will benefit different stakeholders

» The country by reducing cost of medication since diabetes will be reduced by developing
a healthy population through time.

» For health care institutions minimizing the number of diabetes patients by sharing and
disseminating the knowledge of nutritional therapy and help them providevalue-added
health care.

» Fordiabetic’s patients to help them improve their health by monitoring their nutrition, and
also their high risk family members because both types of diabetes mellitus
arehereditable therefore they need to watch out for signs and symptoms to avoid the risk
of developing the disease.

» Finally for Ethiopian diabetesassociation’s where it can use this platform to reach its
patients and address new issues at hand and create awareness to the society at large.

1.5. Project Scope and Limitations

The scope of this project is designing a web based nutritional Decision support system to
improve the health status of diabetic patients through nutritional therapy that encompasses
Amharic interfaces in order to be understood by large number of society. The problems covered
by the project were only nutritional related issues; the decision support system designed was only
a light weight.

The project was geographically limited to Addis Ababa because of time and financial constraints
and in terms of developing a nutritional guideline and in the interview section. While the project
didn’t address issues other than nutrition management like managing insulin doses or
hyperglycemia control.
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Chapter Two
Literature Review

2.1. Overview

Decision support systems (DSS) offer an attainable answer to the diabetic’s drawback, and lots
of solutions are planned over the years. A number of these planned solutions are based on
supported rules or algorithms for insulin dose adjustment supported on expert knowledge, and a
few have used predictions of blood sugar levels supported mathematical models of the
carbohydrate metabolism. Despite the various lessons learned from this substantial work, none of
the systems has gained wide range of use or acceptance [10]

There could also be many reasons for this apparent lack of success. One reason can be the
problem in handling the patient variability, and other reasons can be the uncertainties within the
data involved and therefore the proven fact that the glucose metabolism is influenced by several
factors, e.g. fever, stress, exercise and hormonal reactions to low blood glucose. Still different
reasons for the evident lack of success can be the issues related to analysis of the security and
effectiveness of the systems, that many authors have handled [10].

DSS has emerged as one of the dominant IT technologies for management in Health care.
However, these has resulted in several technologies being employed similar to DSSs and has
created numerous platforms in healthcare domain [11].

According to the diabetes disease management and complications trial research group’sdiabetes
mellitus is a significant chronic disease that is a growing public health problem for every
developing and developed country [11]. In 2007, International Diabetes Federation (IDF)
revealed standardized world estimates for the prevalence of diabetes. Consistent with military
group, worldwide diabetes currently 246 million individuals and is anticipated to affect 380
million by 2025. IDF statistical prediction identifies that each year as a result of 3.8 million
individuals die and seven million develop diabetes [12].

Type IIDiabetes is increasingly common, mainly because of increase in obesity and inactive way
of living. Type Il diabetes can be prevented by interventions that have an effect on the lifestyles
of patients like diet and exercise [13]. In several fields decision support is broadly applicable
notion that supports several activities in living environments. In health care domain the
computerized clinical decision support systems are used to assist healthcare staff by assisting
them to complete their work more accurately and efficiently and it also improves the quality of
patient care.
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Nutrition is commonly said to be the cornerstone of diabetes care. The nutritional management
process of diabetes disease will have an effect on diabetes health and quality of life. The goal for
nutritional management is perfect metabolic management through a balance between food intake,
physical activity, and if necessary, medication to avoid complications [14].

All diabetes patients should receive individual recommendation on nutrition from a registered
dietician. The registered dietitian can apply the nutrition guidelines while considering current
intake, individual energy needs, life stage, lifestyle, and any medical conditions of the individual
with diabetes [15].

2.2. Applications of Decision Support Systems

There is a growing recognition that clinical decision support systems (CDSSs), once well-
designed and enforced, holds nice potential to enhance health care quality and presumably even
increase efficiency and scale back health care prices for the potential to be realized,
CDSSmustn't be viewed as a technology or as a substitute for the clinician, however as complex
intervention requiring careful thought of its goals, howit's delivered, and who receives it. To
achieveoptimumbenefit, clinician users need tounderstand its benefits and limitations, and also
thedistinctive challenges of planning and implementing the varioussorts of CDSS [16].

A qualified health care provider (which may include a clinician, dietitian, nursing staff and
pharmacist) should give nutrition medical care to a patient diagnosed with T2DM as a part of a
global treatment plan [17].

Nutrition therapy specifically stimulates patients by additional intensively assessing eating and
physical activity behaviors and nutrient consumption, and provides counseling that leads to
improved health and may reduce complication of T2DM. Diabetes nutrition therapy may end up
in value savings and improved outcomes like reduction in alcohol. Nutrition therapy will be
customized based mostly upon the patient’s desires, comorbidities, existing chronic conditions
and alternative key factors [17].

Professionals who don’t utilize proof-based standardswill promote expensive short-term
strategies that limit food choices — lacking scientific evidence — that don't seem to be ultimately
effective in improving long-term health. Patient activation will betroublesomeand may not be
sustainable for the patient long term, and also increased cost value for healthy foods could also
be a burden for a few [17].

Diabetes self-management or education by skilled and certified health care professional (which

might include a clinician, dietitian, nursing staffs and pharmacist) should be offered to patients
diagnosed with diabetes.
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Diabetes self-management teaching and support improves patient understanding of the disease,
empowers patients to manage their care, and reduces distress [18]. It’s cost effective and has
been shown to enhance knowledge self-efficacy and self-care behavior skills, and with modesty
improves glycemic control. Patients might notice it troublesome to continue education due to the
continued time commitment and expense. Benefits-harms Assessment: good thing about
providing education and support powerfully outweighs any potential harm [19].

Diabetes self-management education includes the continued processes of facilitating the
knowledge, talentand skill necessary for diabetes disorder self-care. It incorporates the
requirements, goals and life experiences of the person with diabetes disorder. Education helps
people with diabetes initiate effective self-management and deal withdiabetesafter theyfirst
diagnosed. In progressdiabetes education helps people with diabetes maintain effective self-
management throughout a lifetime of diabetes [20].

2.3. Treatment Goals

The major components to treat diabetes mellitus are nutrition and physical activities combined
with oral hypoglycemic control andinsulin treatment. And in order to treat diabetes the patient
must be willing to learn diabetes self-management and understand medical nutritional therapy so
that the patient takes care of his health [22]. Because of the association between nutrition
and diabetes management, medical nutrition therapy (MNT) delivered by a licensed
dietitian could be a key component in traditional medicinal interventions for diabetic treatment.
The usefulness of MNT isby avoiding and managing diabetes, while providing physicians
with information regarding a way to refer patients for MNT [29].

Serious Diabetes treatments significantly minimize further complications that could follow
diabetes mellitus like heart and foot diseases, blindness, kidney failure and etc. many patients
have poor management of their condition despite specialist care therefore other means of
interventions must take place. The range of DiasNet has extended from being employed by
physicians to provide recommendation on insulin dosage to mutually being used by patients as a
tool for education and communication. Patients will experiment with their own information,
adjusting insulin doses and meal sizes. This way different treatment and dietary alternatives will
be tried out for helping the patient should be well informed in achieving glycaemic management
[10].

The relation between diabetes and nutrition has been well recognized, as has the importance of
nutrition in combination with therapeutic interventions for diabetes. Patients usually look for
medical care looking for recommendation on diabetes management and nutritional therapy;
howeverstudies [29] have shown that physicians feel uncomfortable advising patients on the
delicate problems of weight loss and diet. Studies are gradually indicating that medical nutrition
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therapy (MNT) provided by a registereddietitian, is a key element of diabetic control and a
counterpart for treatment of diabetes mellitus by physicians [29].

Diet evolves over time, being influenced by several factors and complicated interactions.
Income, food costs (which can have a direct effect on the source and price of healthy foods),
individual preferences and opinions, social ethnicities as far as environmental, social and
financial factors extremely matter to guide patients eating pattern. Therefore encouraging to have
a healthy meal plan together with a variety of well-adjusted health meals, needs involvement
across multiple sectors and stakeholders, along with government, and also the public and
private sectors [30].

Nutrition isa very important treatment plan. Medical nutritional Therapy concentrates on
maintaining optimum nutrition for development within an individual, instructing patients about
meal sizes, adjusting methods of cooking, regulating blood glucose level, avoiding and
managing further problems related to diabetes mellitus. Attention is on eating patterns,
consistency in nutrition intake to reduce glucose variations [21].

The best approach to manage diabetic’s complication is by adopting healthier lifestyles thus
preventing itin the first place. If complications have already started, it's not too late to
manage them and keep them from getting worse. Not all patients develop all the complications
that further occur with diabetes [21].

There are easy ways to reduce the risk of developing complications by seeking help from a
licensed dietitian making personal changes like stop smoking, minimize drinking alcohol, reduce
stress, starting physical exercises that could at least last thirty minutes per day, and make
nutritional arrangements like changing cooking methods, eating patterns and selecting meal
types, (what to eat and what to avoid) obtaining regularly checkups of eyes and kidneys at least
once/year [21].Hypoglycemiccontrol andinsulin treatment with nutrition management are ways
to manage diabetes mellitus even though Nutrition is only one method to manage diabetes and
combining all the above will help deliver a better outcome that’s why but this project mainly
focuses on nutritional treatment method only.

2.4. Related works

The aim of intelligent decision support system for diabetic management in electronic health care
was to spot the issues of diabetes patients and propose an intelligent decision support system
through which they can access the fundamental instruction of diet and exercise at home that
improves the quality of patient’s life and in the event of emergency, an auto message goes
towards care providers [22].
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The health status of diabetes patients can be boosted with intelligent decision support system
(IDSS). It provides the recommendations regardingnutrition and physical activities at home and
provides a communionmedium between care providers and patients. It provides an intelligent
assessment support for both, care providers and patients. [23]

Intelligent decision support system for diabetic management in electronic health care study
demonstrated that a web-based, patient-specific, intelligent decision support system based on
meal size and exercise habits. The meal size and exercise routines that are unit core factors in the
treatment of type 2 diabetes patients. If we offer treatment to type 2 diabetes patients then we can
get significant benefits regarding glycemic control. The study has several limitations at this stage
it is quite difficult to cover all the nutrition’s and also their accurate amounts. So, IDSS predicted
values are in some way near to accurate but not 100% accurate [24].

The Dias Net system is basically designed for physicians to give recommendations on insulin
and it is also additionally utilized by patients as a tool for education and communication. Patients
can use their personal information to adjust insulin doses or eating patterns and nutrition sizes. In
this way patients can try different kindsof therapeutic and eating alternatives; this will help the
patient to achieve glycemic control [24].

Clinical decision support systems (CDSS) give clinicians, staff, patients, and other individuals
with information and person-specific info, monitor intelligently filtered and presented at
applicable times, to enhance health and health care.The Institute of Medicine has recognized
these issues with health care quality within the United States, and for quite a decade it has
supported using health information technology (IT), including electronic CDSS, to improve
quality [16].

The DiasNet system is basicallyintended for physicians to give advices on insulin and it is also
used by patients as instrument for communication and education. Patients can make use of their
own data, to adjust insulin doses or meal sizes. In this technique patient can try different
therapeutic and dietary options, this will help the patient to achieve glycaemic control [24].

The intelligent decision support system is operated in two modes, the learning and prediction
mode. Within the learning mode the Data on weight and height are used to assess the patient’s
specific information. Within the learning system, it updates itself in keeping with patient’s
information. In predictionmode the system takes the same data on height and weight and used it
to form prediction regarding the routine exercises [25].

A healthyeating pattern, regular physical activity, and sometimes pharmacotherapy are key
components of diabetes management. For several people with diabetes, the foremost difficult
part of the treatment plan is deciding what to eat? The American Diabetes Association states that
there is no “one-size-fits-all” eating pattern for individuals with diabetes [6].
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The ADA also distinguishes the essential role of nutrition therapy in overall diabetes
management and has generally recommended that each person with diabetes be actively engaged
in self-management, education, and making treatment plan with his or her health care provider.
Which incorporates the collaborative development of an individualized eating plan [1,2].
Therefore, it is vital that all members of the health care team be knowledgeable about diabetes
nutrition therapy and supports its implementation [25].

The Diabetes Advisory System (DIAS) was created to analyses patient information, execute
simulations of blood glucose profiles and if required propose adjustments of insulin
doses[10].The metabolic model in Diabetes Advisory System has been evaluated, and it has been
demonstrated that it can accurately calculate blood glucose in patients without hypoglycemic
episodes. Additionally the difference between predicted and measured blood glucose in patients
with hypoglycemic episodes has been used to develop a description of the amplitude and time
course of hypoglycemic counter-regulations (Even though the DIAS system is for medication
purpose the system am planning to design is to solelyadvice nutritional intake) [10].

Table 1: Related works summary table

Author (year) | Objective/purpose | Methods/  tools/ | Key findings Remark
techniques
F. Sahar, 2013 | Web Based IDSS | calculate Body | Provide patient- | patient
for Type 2| Mass index of | specific meal | empowerment to
Diabetes Patients | ,atjent size and exercise | control his health
routines
S. Plougmann | DiasNet system The learning | help the patient | Analyze  patient
et al, 2001 mode, the | tO . achieve | data, blood
prediction mode, | glycaemic glucose levels and

and the advisory adjust insulin
control
mode. doses.
Asma IDSS in Diabetic | Qualitative and | Patients get basic | in the case of
Shaheen,Waq | eHealth Care Quantitative instruction of | emergency, an
as Ahmad methods diet and exercise | auto message goes
khan, 2009 .
at home. to care providers

According to comparisons of this project with the previous works reviewed the new
systemdoesn’t calculate body mass index of patients but their weight and height are required for
registration while it doesn’t guide patients to make insulin doses, or makehypoglycemia control
or analyze blood glucose levels while patient specific meal plans are not designed instead a
general advices have been provided. The system is different from the above systems since an
interface for Ambharic language is integrated to provide an Ethiopian version of nutritional
guideline for those people who read and write using Amharic witing system.
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Chapter Three

Methodology

Generally a qualitative study combined with a design approach was used and the system used an
iterative (incremental) approach following anobject-oriented system development. The basic idea
behind object oriented design is to develop a system through repeated cycles and in smaller
portions at a time (incremental).

3.1 Study Design

Object oriented design methodology was used to design as well as to develop the prototype of
system. Object oriented design is an advance in the software engineering field which has an
iterative and incremental nature. The Object oriented methodology was chosen in order to reduce
software development time, and resources required to support existing programs and
applications, increase code reusability.

3.2. Study Area and Setting

The project was conducted from December 2015 to June 2016 in Addis Ababa, Ethiopia at Addis
Ababa university school of information science and school of public health, the project was done
in Tikur Anbesa specialized hospital and the hospital was selected because of easier access to
diabetic patients and specialists in that area of study. Requirement Gathering for the project was
conducted through interview, document analysis and observation of other systems. Literatures
were used to take experiences from different researchers on how nutritional therapies were used
in different settings.

3.3. Study population and sampling

The project used health professionals which are licensed by Ethiopian ministry of health some
which work with Ethiopian diabetes association. These parties were chosen, because they are the
major bodies which are directly concerned with the managing diabetes mellitus. Those selected
for the study were health professionals that were working on different governmental and private
health care organization mainly focusing on diabetes.

Simple random sampling technique was used to randomly select health professionals from the
source population in order to conduct the interview. 10 people were selected for interview due to
lack of resources in which five health professionals with specialty in diabetes and five diabetic
patients located in AddisAbaba were selected. The inclusion criteria to undertake the interview
for requirement determination were Medical doctors, dietitians and the patients that have a basic
computer operating knowledge because the project is a web based system, must be diabetic
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patients or physicians that work on diabetes and they should also be located in Addis Ababa
since constraints of time and finance exist.

3.4. Data collection tools and Procedure

In this project different data collection methods were used to collect requirements, such as
interview and document analysis:

Interview

Interviews for requirement Gathering was conducted to the selected project population. The
interviews used went through separate interview guide for each interviewee based on their
status using in-depth interview. The interviews were carried out by the project investigator.
Four diabetic patients, onehigh risk family member of a diabetic patient and one dietitian,
two medical doctors and two nurses were interviewed about diabetic’s management, nutrition
intake and related issues in order to identify problems they face in their day to day life and
ask them if they could suggest means or ways to ease or solve those problems.

Document analysis
Different journals, books and literatures were reviewed to identify system and used by
surfing through the web to find journals and articles as well as similar works like nutritional
diabetes management system. In addition to that different nutritional guidelines were
reviewed in order to translate and develop contents for the system.

3.5Data analysis and solution design
3.5.1 Data analysis

Before any of the gathered data were used to the development of requirement the data was
checked and summarized by identifying different stakeholders and actions to be performed. On
analysis phase Information gathered through interview and document analysis in which the
current ways medical nutritional therapy functions were identified.

3.5.2. Requirement analysis
Three steps of requirement analysis were followed; understanding the existing situation,
identifying improvements and defining requirements for the new system. After requirement was

captured using the data collection tools, The result of the system modeling that helps to
understand the system models that are used for analysis of the system was done using the :-
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Use case diagramis a simplest illustration of interactions of actors of the system showing
relationships of actors with uses cases of the system while describing the main actions performed
in the system [26].

Class diagram describes the structure of a system by showing itsclasses, attributes, operations
and relationships between objects of the system [26].

Activity diagramsare graphical representations of activities and actions with support for
alternative, iteration and concurrency. They’remeant to model eachprocess and structure
processes, Activity diagrams show the general flow of management [26].

Deployment diagram in the Unified Modeling Language models the physical deployment of
artifacts on nodesto explain a web site, as an example, a deployment diagram would show what
hardware components exist, what software system elements run on every node [34].

3.5.3. Design Approach

Since communication with users is needed, it combines both data and process and it identifies the
relationship and collaboration between end users and the system plus it increases program code
reusability. It’s also flexible and easily Manageable during changes. The system used a unified
modeling language analysis models to represent what objects should be included in the system.

3.5.4. Tools Employed

A software development tool is a software system support that helps produce models or
differentelementsneededwithin the project. It helps create models and components required in the
project. The tools that were used for analysis and styleduring this project were:

Frontend (in the Client Side):

HTML: was chosen because it could easily work along with cascading style sheets, hypertext
preprocessor, while it’s flexible and can be opened by any browser.

CSS: was designed primarily to enable the separation of document content from document
presentation, including aspects such as the layout, colors, and fonts and basically designs, This
separation can improve content accessibility, provide more flexibility and control of the system.

Backend (in the server side):

PHP: this code was used because it could be embedded into HTML and it uses as link to connect
the html with the database. It could be opened with any browser and it could easily be connected
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to most databases including MySQL. MySQL database server was used because it is an open
source easily accessible and compatible with the above applications

The applications used to design the system were: -

AN NI NI NN

Table 2: Summary of mapping between project tasks & methods used

Adobe Dreamweaver was used for the designing of the prototype.
Microsoft Visio for drawing various modeling diagrams
Wamp server to access the MYSQL Database
Microsoft office for documentation purpose

Google chrome for viewing the web pages.

Software
development Phases

Methods
Techniques

and

Tools

Methods

Problem learning and
articulation

Requirement gathering

Data collection

v Interview
v" Document analysis

v Open-Ended
interview
v’ literature review

Qualitative data

analysis

Requirement analysis

v' Interview
v' software
specification

v In-depth interview
v Microsoft Visio

Design of the new

v Object design

v’ Microsoft Visio

system v User interface | v/ Adobe Photoshop
design
Construction of the | v/ Object Oriented | v HTML, CSS
new system Programming v  JAVASCRIPT,
v MY SQL, PHP
Testing & Evaluation | v' software v Likert scale
Functionality
testing

Iterative /incremental
approach
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» This table summarizes the mapping of project tasks with methodologies used, tools and
techniques applied.

3.5.5. Evaluation methods

Project evaluation aims at analyzing project development or activities.System evaluationis a
methodused for evaluating the performance of the system developedthis project used a Likert
scale to evaluate the functionality of thee system.

A Likert scale could be apsychometric scale usually concerned in aResearch that employs
questionnaires. It’s the foremost wide used approach to scaling responses in analysis.
When responding to a Likert form item, respondents specify their level of agreement or
disagreement on a bilaterally symmetric agree-disagree scale for a series of statements. Thus,
the range captures the intensity of their feelings for a given item.[9].

3.6. Methods of dissemination of results

After the study is completed, the report will be forwarded to Tikur Anbesa specialized hospital
where the study was conducted and is also to be presented in Addis Ababa University as a partial
fulfillment of Master’s degree in health informatics.

3.7.0perational definitions

Nutritional Decision support system for diabetesis a web based system designed for diabetic’s
patientsin order for them to use it for managing their nutrition intake.

Decision support system (DSS) is a computer-centeredinformation system that
supportsadministrativedecision making activities. DSSs serve different levels of organization
staff and assist people manage problems that are rapidly changing and not easily understood.

Medical nutrition therapy (MNT) is a therapeutic approach to treating medical conditions like
diabetes mellitus and their complicationsby using specifically prepared meal plans tailored by
aknowledgeable and licenseddietitian. The diet is based upon the patient's medical history,
physical activity level and eating pattern.

Unified Modeling Language (UML) is an all-purposeprogressivemodeling language in the field

of software development that is anticipated to provide a standard way of visualizing design of a
system.
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3.8.Ethical considerations

Prior to data collection, ethical clearance was obtained from school of public health and school
of information science of Addis Ababa University. In addition concerned bodies were informed
about the study. And interviewees were asked permission to go on with the interview.
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Chapter Four
Analysis, Design and Discussion

4.1. Overview

Data collected from different hospitals, Ethiopian diabetes association, patients and health
professionals as well as the experiences of the other researchers taken from the literatureused as
the base of analysis in this project and especially from the Ethiopian diabetic’s association
documents and the interview with a certified dietitians currently working as a consultant and
owner of Balance Health Nutrition and Dietetics Consulting Plc.

4.2.Study of Existing Systems

Currently there is nomedical nutritional therapy recommending DSS developed for Diabetes
mellitus in Ethiopia, but in other countries like the United Kingdom and the United States there
are nutritional guidelines like “Evidence based nutrition guidelines for the prevention and
management of diabetes” and systems developed to support diabetes like“Diabetes Advisor : A
Medical Expert System for Diabetes Management” and “Fuzzy Expert System for Type 2
Diabetes Mellitus Management Using Dual Inference Mechanism”

The basic functions of the above system are monitoring and storing patients medical history like
age, gender, blood glucose level, body mass index and also the intensity of physical activity as
well as caloric diet because the recommendations given to the patients differbased on patients
personal information but this project aims to give recommendations on a more general basis due
to lack of a licensed dietitians in Ethiopia plus resources to design the new system.

Since access to a registered or a certified dietitian is extremely low they propose easier access
through this system, and in their country context they provide a nutrition guideline that could be
understood by any layman. They also provide education about nutrition so that individuals can
manage their own food choices as possible as it is for them; it also educatesthem on how to
maintain their healthiness by managing their nutrition and avoiding unnecessary nutrients.

Since access to dietitians in rural communities particularly in developing countries is extremely
limited especially for a case like diabetic’s, The system propose easier access to getting help
through decision support systems in which it plays a significant role by easing the problem by
giving advice on nutrition management, Furthermore people with high risk of developing
diabetes can avoid the risk by the system if it is well managed it could be very effectively
through healthy lifestyle choices primarily by diet and exercise while individuals must recognize
diabetes mellitus early to prevent or at least manage it and avoid its complications before they
happen.
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It can also be used as an educational tool for family members of Diabetic mellitus patients to
help them become well informedin order to take care of their familycarefully and effectively.
Furthermore in a decision making role, decision support systems can be used in the place of a
health professional, this might be seen as risky but comparing to the risk of not getting any
medical attention at all its better receiving advise from the decision support systems. They also
provide leaflets journals and magazines as an additional information source. The system also
provides a diabetic’s education sectionwith Amharic interfacesto teach individuals on the basic
concepts of diabetes mellitus.

4.3. Problems of the Existing Systems

According to the interview the source populations of this project gave verdict on existing
problems and systems of diabetic’s management in Ethiopia and either they are unaware of any
previously designed systems or believe there are none available and they believe developing
system would be of great topical interest to them and that it would be helpful to manage
themselves. They claim getting the proper organized nutritional information would help them
manage Diabetes mellitus in a more proper way but since they lack the means and the system for
this purpose they suggest they are facing problems to truly go through Diabetic self-
management.

Some of the problems observed during the interview and observation of other systems were no
web sites were developed for nutritional management intended for Ethiopia even the nutritional
guidelines developed are as far as sub Saharan countries. These guidelines are not even easy to
be understood by anyone without proper diabetes education knowledge. Even translating of
nutritional guideline is also a big problem since it hasn’t been translated yet. Language is also
another factor everything you find on the web including the Ethiopian diabetic’s association
websites are in English and they are not easily understood.

The Ethiopian diabetic’s association has a website but since the association doesn’t have a
constant financial support they don’t have an IT department or anyone updating the site on a
regular basis. The other major problem is finding a certified dietitian in Ethiopia and as far as |
understand through interviewing medical doctor’s patients and organizations like the Ethiopian
diabetes association there is only one person working in this area in the whole country.

When we come to patients they only seek this attention of managing their diet when they only
run into a serious of health complications like obesity or heart problems and so on and since
there is lack of knowledge about advantages of medical nutritional therapy patients do not really
contact a dietitian so often. And the once that do have a little knowledge only focus on avoiding
food items like beverages and so on, they don’t really know what exactly they need and in what
amount. To conclude patients or high risk individuals and the society at large is not informed.
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The society doesn’t know what its causes diabetes, its symptoms, prevention methods or even its
forms therefore this system is aiming to solve all the above problems and help any Amharic
reading individual by informing them with the right choices.

4.4. Functional Requirements

Functional requirements define functions of a system or its components and specify particular
results of the system and what the basic functions of the system are. It also describes the
interaction between the system and the users independent of its implementation while identifying
basic business processes and functionalities [27]. Functional requirements were identified based
on the concept of what a system is supposed to dothefollowing are functional requirements:

The system should provide dietary informationfrom a licensed dietitian.

The system should provide news from Ethiopian Diabetic Association.

The system should provide diabetes information.

The system shall enable registration of patients with an option to ask any question they
want while helping the dietitian identify information he needs to know about the patient.
5. The system should give response through a certified dietitian to the questions asked by a
patient.

b=

6. The system should grant the System administrator to create, edit and delete user account.
7. The system should provide the users to publish or Update new information or news.

4.5. Non Functional requirements

Non-Functional requirements Specifycriteria’s that can be used to judge the operation of a
system rather than specific behaviors. It defines how a system is supposed to be. Non-functional
requirements describe user behavioral properties that the system must have, such as performance
and usability the non-functional requirements correspond to the process of explaining the
features characteristics attributes, in constraints of the information system used to limit the
boundaries of the proposed solution [27].Non-Functional requirements were identified based on
the concept how a system is supposed to be,or what it can offer in terms of design the following
are the non-functional requirements:

1. Usability: The system should be easy by anyone that can read and understand Amharic since
the system is with Ambharic interfaces.

2. Validity: the system should provide genuine information.

3. Accountability: the system should be liable to the information it provides.

4. Reliability: The system should be reliable to be used to change the health status of
individuals.

5. Security: The system should give access to only the once that have login information’s and
deny access for the once without login information.
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6. Performance: The system should respond to the request within a reasonable period of time.
The system should respond to queries on a timely basis.

7. Appearance: The user interfaces should be user friendly and be easy to understand and
should also be attractive while language should be of Amharic interfaces.

8. Privacyand Data Access: The system should protect personal information and avoid
unauthorized access andshould be limited to the system administrator and restricted to users
by their access level.

4.6 New system Architecture
4.6.1 Proposed software Architecture

The proposed system is applicable for anyone with a network and computer access. It will be
implemented using Client-Server based architecture. Based on the functional requirements and

the problems identified we propose the following Multi-tierarchitecture depicted on Figurel:
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Figure 1: proposed system architecture

» This architecture displays three tier architecture like the deployment diagram below in
which it defines what are underneath this layers and what their components are.

4.6.2 Content development

This was by far the most important and difficult part of the project since there is no nutritional
guideline developed by the Ethiopian Ministry of Health, finding the closest guideline in terms
of geographical setting was important therefore after reviewing guidelines of united kingdom and
the united states of America and similar papers until finally finding one close to home sub-
Sahara African nutritional guidelines[31] and had to translate the most important parts of the
paper in to Amharic so that it could be used in the website. Not only translating it but also
organizing it in a way it could be understood by any layman so that it could be used for
managing individuals eating pattern and portion of meal sizes plus cooking methods.
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4.70bject Oriented Analysis and Design

Object-oriented analysis and design is a common technical methodology for analyzing and
designing an application, system, or business by applying the object-oriented paradigm and
visual modeling throughout the development life cycle to foster higher stakeholder
communication and product quality [33].
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4.7.1 Use case diagram

Use case diagram is a simplest illustration of interactions of actors of the system showing
relationships of actors with uses cases of the system while describing the main actions performed
in the system [26].Use cases for the proposed system were identified initially on what actors use

the system while what their actions would be and how they interact with it like how a patient
registers and enters query to the system while a dietitian reviews the personal information
entered by a patient and responds to the query accordingly.

patients

Ethiopian diabetics Associatior

Web Based Decision support system

oC e 3
<] =
AN
2"\

update dietary
information

Respond to Query

pD
Manage Accounts

Figure 2: system use case diagram
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Table 3: Recognized Use cases and Their Description.

No | Use case Description

1 Login Used to allow Actors of the
system to get in to page with
appropriate privilege.

2 Register Used to register a patient and
create username and password
to log into the system.

3 Enter Query Used by patients to enter
query and ask a dietitian diet
related questions.

4 Update Dietary Information Used by dietitians to update
new dietary findings to the
system.

5 Respond to Query Used by a dietitian to answer
queries entered by patients.

6 Update News Used by Ethiopian diabetes

Association to update news
and new information to the
system

7 Manage Accounts Used by a System
Administrator to create, delete
or update user accounts.

» This table describes use cases used and their particular action and how they interact with
actors of the system.

4.7.2 Use Case Narrations

Use case narratives are the most important phases in order to clearly understand the system since
they describe each use case and briefly narrate every activity made in the system in what
sequence and that’s why sequence diagram is intentionally left out. They also play a great role in
easing the process of designing class, activity and sequence diagrams [28].
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Table 4: Description of login use case

Use Case ID Use Case - 1

Use Case Name Login

Use case Description Used to allow Actors of the system to get in to
page with Authentication.

Primary Actor(s) Patient, Dietitian, EDA and system
Administrator

Pre-condition User must have a user account

Post-condition User Successfully Logged in
Main Success Scenario 1. Users wants to login to the system.

2. The system presents the login page.

3. The user enters username and password in
the login page.

4. The system authorizes the user.

5. The system displays access Text for the
allowed user

6. the system directs user to the next page

7. The use case ends

Alternative Scenario Alternate 1. Login Failed

AS. The system displays username or password
1s incorrect and informs the user to enter the
correct username and password.

A6. The user returns back to step 3 to correct
login information.

» This table briefly discusses what actions are performed when a person logs into the
proposed system, what other alternatives there are if login is failed.
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Table S: Description of Register use case

Use Case ID Use Case — 2

Use Case Name Register

Use case Description Used to allow patients Register themselves by
filling personal information in to the system.

Primary Actor Patients

Pre-condition Patients must login to the system

Post-condition Patients Successfully filled the required

information

Main Success Scenario 1. Patients want to Register.

2. Patients open the registration page.
3. Patients fill the required information.

4. The system saves patients data into the
database.

5. The system provides user name and
password for the patient according to the
patient’s personal information.

6. the system directs patient to the next page

7. The use case ends

Alternative Scenario Alternate 1. Registration Failed

AS. The system displays “information is
missing” and informs the user to complete
filling the missing information.

A6. The Patient returns back to step 3 to refill
the missing information.

» This table briefly discusses what steps are taken when a person registers into the
proposed system and what other alternatives there are if registration is failed.
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Table 6: Description of Enter Query use case

Use Case ID Use Case — 3
Use Case Name Enter query
Use case Description Used to allow patients ask additional questions
and interact with the system.
Primary Actor Patients
Pre-condition Patients must login to the system
Post-condition Patients Successfully entered the query they

wanted to ask

Main Success Scenario 1. Patients want to ask questions.
2. Patients open the Enter Query page.
3. Patient enters the query they wanted to ask.

4. The system saves the query along with the
patient information to the database.

5. The system displays “successful” Text for
the patient.

6. the system directs patient to the next page

7. The use case ends

Alternative Scenario Alternate 1. Enter query Failed

AS. The system displays “No Query Entered”
and informs the patient to Enter Query.

A6. The Patient returns back to step 3 to Enter
Query.

» This table briefly discusses what actions are performed when a person tries to enter a
query into the system and what other alternatives there are if entering query is failed.

37




Table 7: Description of Update Dietary information use case

Use Case ID Use Case — 4

Use Case Name Update Dietary Information

Use case Description Used to allow Dietitians to update Dietary
information in the system.

Primary Actor Dietitian

Pre-condition Dietitian must login to the system.

Post-condition Dietitians Successfully update new dietary

information

Main Success Scenario 1. Dietitian wants to update new dietary
information.

2. Dietitian opens the Update Dietary
Information Page.

3. Dietitian updates new dietary information.

4. The system saves the new dietary
information to the database.

5. The system displays “dietary information
successfully updated” Text for the dietitian.

6. the system directs dietitian to the next page

7. The use case ends

Alternative Scenario Alternate 1. Update Dietary Information
Failed

AS. The system displays “dietary information
update unsuccessful” and informs the Dietitian
to Re update Dietary Information.

A6. The Dietitian returns back to step 3 to
update Dietary Information.

» This table briefly discusses what actions are performed when a dietitian updates
information into the system and what other alternatives there are if update is failed.
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Table 8: Description of Respond to Query use case

Use Case ID Use Case — 5
Use Case Name Respond to Query
Use case Description Used to allow Dietitian answer questions
entered by patients.
Primary Actor Dietitian
Pre-condition Dietitian must login to the system.
Post-condition Dietitian Successfully answered the query

patients wanted answer for.

Main Success Scenario 1. Dietitian wants to answer questions.
2. Dietitian opens the Respond to Query page.

3. Dietitian answers the query patients wanted
answer for.

4. The system saves the answer to the database.

5. The system displays “Query successfully
answered” Text for the Dietitian.

6. the system directs Dietitian to the next page

7. The use case ends

Alternative Scenario Alternate 1. Respond to Query Failed

AS. The system displays “No Answer Entered”
and informs the dietitian to Respond to Query.

A6. The dietitian returns back to step 3 to
Respond to Query.

» This table briefly discusses what actions are performed when a dietitian responds to a
query entered by a patient into the system and what other alternatives there are if
response is failed.
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Table 9: Description of Update News use case

Use Case ID Use Case — 6
Use Case Name Update news
Use case Description Used to allow Ethiopian Diabetes Association
update the page with new news.
Primary Actor Ethiopian Diabetes Association (EDA)
Pre-condition EDA logs in to the system.
Post-condition EDA Successfully updates the news.
Main Success Scenario 1. EDA wants to update the news page.

2. EDA opens the Update News Page.
3. EDA updates the News.
4. The system saves the news to the database.

5. The system displays “News successfully
updated” Text for EDA.

6. the system directs EDA to the next page

7. The use case ends

Alternative Scenario Alternate 1. Update News Failed

AS. The system displays “News update
unsuccessful” and informs EDA to Re update
news entered.

A6. EDA returns back to step 3 to update
News.

» This table briefly discusses what actions are performed when Ethiopian Diabetes
Association updates current news into the system and what other alternatives there are if
update is failed.
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Table 10: Description of Manage Accounts use case

Use Case ID

Use Case — 7

Use Case Name

Manage Accounts

Use case Description

Used to allow System Administrator to manage
user accounts.

Primary Actor(s)

System Administrator (SA)

Pre-condition

System Administrator Requires new user
information.

Post-condition

User accounts successfully created.

Main Success Scenario

1. Users want to get user accounts to access the
system.

2. The system Administrator Requires personal
information about the user.

3. The System Administrator provides users
with new username and password to login the
system according to their personal information.

4. The System Administrator authorizes the
user.

7. The use case ends

Alternative Scenario

Alternate 1. If user already have an account

AS. The system Administrator chooses to
either update user’s personal information or
Delete user’s information and discard the user
name and password to unauthorize the user
from accessing the system.

A6. The system Administrator returns back to
step 3 to provide updated user name and
password for user.

» This table briefly discusses what actions are performed when the system administrator

tries to create, update or delete a user account and how he chooses to select either one and

manage the user accounts.




4.7.3 Activity diagrams

Activity diagrams are graphical representations of activities and actions with support for
alternative, iteration and concurrency. They’remeant to model eachprocess and structure
processes, Activity diagrams show the general flow of management [26]. The following activity
diagrams were designed according to the use case and how the system should function.

Registration Activity Diagram

g

Gatient opens Registration Paga

\

Gatient fills Registration form///

Gubmit informatioD

Check incomplete
Information
entered

Complete

Gatient information saved in the databasa

Is Registration
complete?

Gegistration Completa

.

Figure 3: Registration activity diagram

» This diagram illustrates the steps taken to registers into the proposed system and what
other alternatives there are if information entered is incomplete or not as well as if the
registration is complete or not.
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Enter Query activity diagram

(Open Entry Query Paga

Enter ﬁry/\

submit

incomplete

complete

@uery saved in the Databas§

Gntering Query complet9

Figure 4: Enter Query activity diagram

» This diagram illustrates the steps taken to enter query into the system and if information
entered is incomplete or not.
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Update Dietary Information activity diagram

Gpen Pages to be updateD
Geview previous informatiob%

Enter new Information

incomplete

complete

Update complete

Figure 5: Update dietary information activity diagram

» This diagram illustrates the steps taken to update dietary information into the system and
checks if information entered is incomplete or not.
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Respond to Query activity diagram

open Query Page

Review Queries K

Geview patient InformatiOD
Respond to Queries

incomplete

complete

Gnswering query complet§

Figure 6: Respond to Query activity diagram

» This diagram illustrates the steps taken by a dietitian on how to respond to a query
entered by a patient and if response entered is incomplete or not.
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Update news activity diagram

open news Pages

Enter current news

submit

incomplete

complete

update news complete

Figure 7: Update News activity diagram

» This diagram illustrates steps followed toupdate news into the system and checks if the
newsentered is complete or not.
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Manage Accounts activity diagram

open Accounts Pages

Create
Accounts?

Select Accounts

Fill Account Informati@%

incomplete

Delete Account

complete

Geating Accounts Comple9

Submit

Update Account

Account Deleted
Submit

incomplete

eck Entered

complete

Update Complete

Qanaging Accounts Comple§

Figure 8: Manage Accounts activity diagram

» This diagram illustrates the steps taken by the system administrator to create, update or
delete a user account and how he chooses to select either one and manage the user
accounts.
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4.7.4 Class diagram

Class diagram describes the structure of a system by showing its classes, attributes, operations
and relationships between objects of the system [26]. Components of this diagram were selected
based on the use case diagram and the basic functionalities of the system like actors of the
system, their interaction with the system (how they interact), what actions the actors perform like
registering and when they register what medical history the system expects from them. And how

the system saves these files in to the database is used as attributes of the classes.

Has
- 1.1
Patient Medical history
-Patid : int 1.1 1.1 P
-medid : int

-FirstName : string Has -Height : float

-LastName : string -Weight : float

-dob : bate . -Alargies : string

-phoneNO : string Views -Medication : string

+registerpatient() : bool -physicalactivitylevel : string

1.1 +Selectpatignt() : object 1.1 -eatingpattern : string
+Updatepa_t|ent().: bool +RegisterMedicalHistory() : bool
+De|§tep§tlent() : bool Ask +SelectMedicalHistory() : object
] +Login() : bool 1.1 SKS +UpdateMedicalHistory() : bool
+CheckData() : bool - i i
Views : +DeleteMedicalHistory() : bool
+Logout() : bool
1.1
1.1 1.1
Dietary Information Questions News

-Dild : int -Questionid : int -Newsid : int
-Userld : int -Patid : int -Userid : int
-DietaryInformation : string -Question : string -News : string
-Date : Date -Date : Date

+UserLogin() : bool
+UpdateDietarylnformation() : bool
+DeleteDietaryinformation() : bool
+Logout() : bool

1.1

Updates

+RegisterQuestion() : bool
+SelectQuestions() : object
+UpdateQuestion() : bool
+DeleteQuestion() : bool

+UserLogin() : bool

+UpdateNews() : bool
+DeleteNews() : bool

+Logout() : bool
1.1
Responds 11
1.1 B
User Accounts
-userid : int 11 Updates

-fullname : string
-username : string
-password : string

+registeruser() : bool
+selectuser() : object
+updateuser() : bool

1.1

+deleteuser() : bool
+login() : bool
+logout() : bool

Figure 9: System Class Diagram
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4.7.5. System Deployment Diagram

The system deployment diagram represents a Three-tierarchitecture where the Presentationtier
displays information related to services as browsing merchandise basically the user interface , the
data tier includes the data persistence mechanisms (database languages like MySQL) and the
business logic(Application) tier represents core functionalities of the system deployed.

A
Presentation Tier Business Logic Tier
% N iastacs E Core system Functionalities

Data Tier

i Databese:SQL Server

Figure 10: System Deployment diagram

4.8 Implementation and Evaluation

In this section of the project implementation of the proposed system, the different user interfaces
designed and the results of evaluating the system have been discussed.
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4.8.1. Flow Chart Diagram

A flowchart is a type of diagram that represents an algorithm, workflow or process of a system and
their order by linking them with arrows. This graphicillustration is used as a solution model to a
given problem. [35].

Flow chart diagram

@ser opens the systerr)
(Dietitian Logs into the systen)
no
Log out of the System

Needs
additional
nformatiol

View Patients Medical History

Geview Patients QuerD

Respond to Query

Opens Registration Page

\V/

Fills Medical Information

Gnters Query and RegisteHiew Response to QuerD

Figure 11: flow chart diagram to represent basic function of the system

4.8.2. User interface
User interface is an implementation part of a system where a user interacts with the system

through icons, search options, visual indicators. Below you will find different user interfaces all
of which are translated to Amharic language to meet the specific objectives of the project.

50



Home page

Home page includes 10 tabs of diabetes knowledge, registration tab, dietary information tab,
thank you tab, vision tab, news section and address sections. To help guide users and let the user
interface become user friendly and easily intractable.

Figure 12: home page User Interface
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Registration page

The registration page offers the patient a chance to register to the system while his personal
information is saves onto the database which include personal information’s like full name, date
of birth, Gender, weight, height, physical activity level, Allergies, medications, physical activity
levels, phone numbers and finally enter a question and save the information entered.

Figure 13: Registration page User Interface
Diabetic’s information section
In this section 10 basic diabetic education issues are found like what diabetes is what its causes ,

different forms, symptom’s, types, medications, treatments’, prevention methods, complications
etc. ... for example the first section is what diabetes is.

Figure 14: Information page User Interface
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Foods to eat page

In this section there are lists of foods that are good for health therefore we should eat them and
they are placed under different forms of foods types.

Figure 15: foods to eat User Interface
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Foods to avoid page

In this section foods that are harmful for health therefore which should be avoided are listed.

Figure 16: foods to avoid User Interface
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Healthy cooking procedure page

In this section healthy meal cooking procedures have been put.

Figure 17: health cooking procedure User Interface
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Plate method eating mechanism page

In this section plate method meal plans and lists of food types according to their food category
has been placed.

Figure 18: Plate Method Eating Mechanism User Interface
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4.9 Discussion of Results

Since there were no previously designed nutritional decisions support systems for diabetic
patients in Ethiopia these projects is a starting point for the improvement of managing diabetes
through nutrition.After studying the existing nutritional support systems for diabetes mellitusand
determining system requirements It has laid down a platform for using guidelines on what type
of foods are good for health and what are harmful and should be avoided in addition to that there
are cooking and food preparation mechanisms.

Pyramidal and plate method eating procedures have also been placed in the website, since every
content developed have been selected to match the lifestyle and food types of every Ethiopian
where there foods can be found in any market available. The contents developed were translated
from diabetes education training manual for sub Saharan Africa [31] which is geographically as
close to Ethiopia as possible in comparison with guidelines from the United States and United
Kingdom since our food types and eating patterns differ [32], the contents were then translated to
Ambaric and the designed interface was in Amharic.

The system also has a registration form where a patient fills his personal information to register
and ask a certified dietitian through the system what he feels is missing from the website or
additional queries he wants answers for, after that the dietitian will respond to his queries. To
conclude this section the system provides individuals with a way they can manage their health
starting from home without any medication.

4.10 Testing and Evaluation
The goal of the Likert scale test was to determine the functionality of a web-based system to support

nutritional decision making. The evaluation often refers to the question of how well users can
understand the system functionality.
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Table 11: System evaluation Result Table

No Criteria of evaluation Strongly | Disagree Neutral Agree Strongly
Disagree Agree
1 The system provides dietary 0 7 3
information
2 The system provides news from 1 2 4 3
EDA
3 The system provides understandable 0 8 2
diabetes information
4 The system provides adequate 1 9
registration format
5 The system provides options to enter 1 1 2 6
queries
6 | The content of the system is clearly 4 6
understandable
7 The system responds to queries 3 7
8 There is unnecessary content 5 3 2 0
available in the interface
9 | Overall interaction to the system is 1 1 8
good
10 | The system provides secured and 2 6 2
reliable information
Average | 9% 7% 38% 46%
result
Total result 84%

To conclude according to the Likert scale system evaluations 84 % of the users have agreed that
the system meets with the functional requirements setand have understandable content while
some experts also mentioned some weaknesses they observed like the system doesn’t provide
every kind of food Ethiopians eat according to different nations and nationalities, cultures,
cooking patterns and also economic level, registration form doesn’t calculate the body mass

index of patients or doesn’t fully manage diabetes in terms of insulin dosage management,
physical activity guidance and blood glucose level control but beside these since the evaluation
was based on the prototype not the complete application they have agreed it might be upgraded

for the future.
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Chapter Five
Conclusion and Recommendation

5.1 Conclusion

Information is a critical component in our day to day life and getting the right kind of
information is crucial in leading a better life and making better decisions that have a direct
impact on the health of the society As a result getting proper and standard information can
improve the level of healthiness in individuals.

Despite the lack of access to licensed dietitians; using the one’s we now have can certainly
change the way perceive information on how to receive an appropriatemeal plan to keep our
selves fit and healthy.Since being informed is a lot better than not knowing we can reduce the
possibility of developing diabetes mellitus by avoiding influences and unnecessary nutrients
from our lives.

The newly designed web based Decision support system can enable us to get an Ambharic
version, updated and understandable nutritional guidelines and while new information about
diabetes is available in an easily accessible manner anytime anywhere.

For the development of the Web-Based Nutritional Decision Support system the investigator
assessed different systems and their impact on diabetic patients, other individuals as well as
medical doctors and dietitians. The requirements that were developed to the system were
gathered from the various health professionals and diabetic patients who have been directly
influenced by diabetes.

Based on the requirements gathered the system modeling was done using the unified modeling
language (UML). From the different types of the UML designing tools use cases, activity and
class diagrams were used which describe the major scenarios, actors of the system, database
structures and how object interact were designed.The system was implemented used HTML,
CSS and JavaScript to design the user interface while the database was constructed using
MySQL language after which PHP was used to link the user interface with the database. The
major problems forcing for the development of the new system were Lack of access to a certified
dietitian and, Lack of Amharic interface websites regarding diabetes and lack of automated
nutritional guidelines available online.

The system provided dietary information’s in four sections, foods to eat, foods to avoid, healthy
food preparation procedures, and plate method eating mechanisms. And also have a diabetic
education section in which it defines what diabetes is, its cause, symptoms, medications,
complications etc....
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The system also has a registration section in which a patient fills his personal information which
enables him to add additional questions he might feel is missing from the website or any question
he wants to ask a certified dietitian any nutrition related questions helping the dietitian
understand who the patient really is because the registration form has questions like height,
weight, age, medications taken, allergies, eating patterns and also physical activity levels.

After which the dietitian logs in to the system and reviews the patient’s personal information and
questions to responds to the questions particularly for the patient only based on the patients’
medical history.In this case the patient can have both general and specific instruments to manage
their diet in a formal and accurate way.

The objectives of this project have been met in a way the system provides options to make
dietitians available through the system to answer nutritional questions and also provides
nutritional guidelines to help diabetes mellitus patients deal with the illness by maintaining a
healthy diet and controlling their nutrition intake and while it lets people give attentions for any
causes or symptoms of diabetes and prematurely control it.

5.2 Recommendations

After completing the project we provided the following recommendations for practice and future
work

Recommendations for practice

» The FMOH should provide an Ethiopian version of nutritional guidelines according to
different nations and nationalities eating patterns and food types.

» Ethiopian Diabetes association should continue updating and providing more information on
diabetes using this website.

Recommendations for future work

» Researchers/ students should continue the project to complete translating the whole package
of nutritional guidelines to an Amharic.

» Researchers should continue to upgrade this system in to an intelligent decision support
system.

» Researchers/ students should make further research on this project.
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Annexes

Interview guide
Interview questions for Health Professionals

1. What systems do you currently use for updating your knowledge on Nutritional therapy?
2. How do you help your patients follow nutritional therapies?

3. How often do they contact you for nutrition related issues?

4. Do patients really know the benefits of nutritional therapy?

5. What do patients face about nutrition?

6. How useful do you think nutritional therapy is for your patients?

7. How accurate do you think advises you give for your patients are?

8. Are there any websites developed for diabetic use in Ethiopia you know about?

9. Are there any nutritional guidelines in Ethiopia you currently use?
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10. Would they use the new system being developed?

11. Any Family member or do they personally use the internet to know more about nutrition?

12. What does nutrition Therapy need?

13. What should we offer them through the new website?

14. What questions should the websites be answering about nutrition?

15. Do you consider getting nutritional counseling is changing the health status of patients?

Interview questions for diabetic patients
1. What systems do you currently use for updating your knowledge on Nutritional therapy?

2. How do you get help from Health Professionals on how to follow your nutritional intake?

3. How often do you contact health professionals for nutrition related issues?
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10.

1.

12.

13.

Do you really are the problems you come across concerning nutrition?

How useful do you think nutritional therapies are for you?

How accurate do you think advises you get from your health professionals?

Are there any websites developed for diabetic use in Ethiopia you know about?

Are there any nutritional guidelines in Ethiopia you currently use?

Would you use the new system being developed?

Any Family member or do you personally use the internet to know more about nutrition?

What should we offer you through the new website?

What questions should the websites be answering about nutrition?

Do you consider getting nutritional counseling is changing your health status?
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Likert Scale System Evaluation

This likert scale represents system evaluation questionaries’ according to functional requirements
of the system given their response being 1 to strongly agree while 5 to strongly disagree in terms
of the functional requirements being met or not.

1. The system provides dietary information

1415 1] [ 1 [ 1] 1]

Strongly agree Strongly Disagree

2. The system provides news from EDA

1.4 15 1] [ 1] [ 1] [ ]

Strongly agree Strongly Disagree

3. The system provides understandable diabetes information

1.1 s ] - 1] 1]

Strongly agree Strongly Disagree

4. The system provides adequate registration format

1.1 s ] ] 1 1]

Strongly agree Strongly Disagree

5. The system provides options to enter queries

% o O - - ]
Strongly agree Strongly Disagree
6. The content of the system is clearly understandable

% o O - - ]
Strongly agree Strongly Disagree
7. The system responds to queries

1415 1] [ 1 [ 1] 1]

Strongly agree Strongly Disagree

8. There is unnecessary content available in the interface
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1415 [ 1] [ ] [ 1] [ 1]

Strongly agree Strongly Disagree.

9. Overall interaction to the system is good

1415 [ 1] [ ] [ 1] [ 1]

Strongly Disagree Strongly Disagree.

10. The system provides secured and reliable information

1415 [ 1] [ ] [ 1] [ 1]

Strongly Disagree Strongly Agree
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Content developed for patients to know more about diabetes

1. Diabetes education
OAONRC varg® 907 PUA POD-F (-
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OLTLANAD- L8 LCAA:: PANC YV NEPrF ALAPN P91 0M- L9° (APt VICTG A8 AT
O O9PATPE AL N7LTF U1e-T 1031 PGAT° (G UaPI® 2,8, 117 ATLT1.LAPT MD- NAU-T+ LH NGAT® AL
387 TALY APT hOC Vard® IC £99.54 ALPT PaPhANAG ParsMMC ACIPEPT PNP P10+ ndPmi- LU
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LOPT@m 1@<:: PANC YaPI® A7, NPH NAUVAR 1P NAL7TAP fUNIPS HE 297087 00890 Ah vyaog®
(LP79° FhhAS PPC NHLLINVE ATLIITD-9° AD- MGTT +C ALATC PILTFA 1@< (-FILD P&
AT 2PTC NATLLINTE U7 PHALE MISTFT APAN  PAL7: Ph At RICAT AN TaCTT ALant
efad:: OO RPPC NHLLT RIHVT T Ar8ehark 0R9° £9° +hart@-9° nirt av18A AILTLFA
0PCAO L OFLLT TOPT AdPANTPA::

3. 0O@9FF7 QT 7 PhELAA

ATLT oG AaPGT 198 WILTLONLATID: U~ PAD- 1T hPOTI® APTCINPTTN T ATIST WH.U-9°
A9I0N 24 PLOLAIFPA:E U PRA DRI 188 PILTT@- YPINAD- 9o (LUP7 ALY AsInTrt
LL51G “lrhil MLILNND- PONC 21T TADM DL LI° f2¢TT W19AN BLLIAE N'MCI° NATE T DL,
L9° L FANES NLI° NO-@-C A7INT 1T DL AL PAD-rF AnAT 1P N12LA (R, PI01AA::

VH&PE S0T /RATIHT Amd4 TTCLN/ PIPIAD- PAD-13T7 hed (LP° @-AT LAD-T A™C DL AL
hPOT 099020 AT OHAT TTE Pavg® favCrA:: STt PULTTD hemAd- NAHECA ALPT NAD-13F7
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