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HEALTH ASSISTANT
(OZET)

Obesite giiniimiiziin en 6nemli saglik sorunlarindan biridir. Asir1 kilolu insanlarin orani
her gegen giin artmaktadir. Bunun yaninda obesite ve asir1 kilo, yiliksek tansiyon, diyabet,
yiksek kolesterol gibi ciddi saglik sorunlarina da yol agmaktadir. Bu sebeple obesitenin
ve asirt kilodan kaynaklanan bu hastaliklarin  tedavi giderleri toplam saglik
harcamalarinin énemli bir kismini olusturmakta bu agidan obesitenin ekonomik etkisi
ciddi olmaktadir. [1]

Bunun yaninda obesite tedavileri genellikle basarisizlikla sonuglanmaktadir. Bunun en
biiyiik sebebi diyet planlarinin kisiye 6zgili olmamasi ve kisilerde bu plani devam ettirmek
icin yeterli motivasyonun olmamasidir.

Health Assistant kisinin kendi fiziksel ozelliklerine bagli olarak hazirladigi diyet ve
eksersiz planlari ile ve kullanicin ilerlemesini, kilo degisimini takip ederek, kullanicida
gerekli motivasyonun siirdiiriilmesini sagliyarak, kisilerin normal kiloya ulagsmalarini
hedefleyen bir yazilimdir.

Kullanicilar sistemi kullanabilmek igin iiye olmalar1 gerekmektedir. Uyelikten sonra ilk
asamada kullanicilarin fiziksel 6zelliklerinin analizi yapilir. Burada kullanicinin obesite
seviyesi belirlenir. Kullanict durumunu gordiikten sonra diyet plani olusturmak isterse
kullaniya se¢mesi i¢in bir aktivite listesi ¢ikarilir. Kullanic1 giinliik olarak yapabilecegi
aktivetileri segtikten sonra, hedef kilo ve siireyi belirler. Bu degerlerin tutarl1 ve mantikli
olmas1 gerekmektedir. Miimkiin olmayan hedef kilo ve siire degerleri sistem tarafindan
kabul edilmez. Kullanicinin be tercihleri géz oniinde bulundurularak veritabaninda
bulunan yiyicekler arasindan kullanicinin kalori ihtiyaglarina gore bir diyet programi ve
yine kullanicinin sectigi aktiviteler arasindan bir aktivite plani olugturulur.

Kullanic1 plan boyunca kilosundaki degisimleri giinliik olarak sisteme girer. Bu degisim
ve kullanicin tiikettigi kalori, karbonhidrat, protein gibi bilgilerin sistemin web
sayfasindan grafiksel olarak gosterilir. Boylece kullanict ilerlemesini gorerek plana bagh
kalmasi kolaylasir.



HEALTH ASSISTANT
( SUMMARY )

Obesity is one of the major health problems of today’s people. According to the latest
statistics from the third National Health and Nutrition Examination Survey, 97 million
Americans are overweight or obese. Overweight also usually causes serious diseases such
as high blood pressure, diabetes and hearth disease. Overweight, obesity and their
associated health problems have a significant economic impact on the world’s health care
system. Medical costs may involve preventive, diagnostic, and treatment services related
to obesity. The cost of treatment of obesity and obesity related diseases is approximately
$100 billion annually in US. [1]

On the other hand, the high percentages of obesity treatments fail. Because diet plans are
not patient specific and usually become unsuccessful at weight loss. Also patients have
not sufficient motivation for maintain a dietary eating and exercise plans. Conforming to
a strict diet plan necessitates high motivation of patient. That can only be achieved by
tracking the progress and change in weight and other body measurements.

HealthAssistant is software that aims to generate successful dietary eating and exercise
plans by considering the patients both physical and psychological conditions and to make
easier for patients to follow the diet plan by assisting and motivating them throughout the
plan.

A diet plan consists of two aspects. The first aspect is eating plan. Health Assistant
generates an eating plan for patient that includes the daily nutrition consumption by
elaborating on each meal in terms of kind, amount and calorie of foods constituting that
meal. In second aspect of the plan is to recommending some exercises with indication its
duration to the patient. The entire plan is prepared by considering the patient’s exercise
choice and the daily calorie need of the patient. In addition, to motivate the patient to
keep them conforming to the plan, patients progress, weight loss and the calorie
consumptions are tracked and displayed in charts.

To use this software, first users should download it, and register to the system by
providing personal details, username and password. To open a session, user should log in
to the system. After a successful login, user can analyze their current body measurements.
User should provide:

height,

weight,

waist circumference,

gender.



Software calculates the BMI (Body Mass Index), ideal weight and the obesity level of the
user. Body Mass Index (BMI) is a number calculated from a person’s weight and height.
BMI provides a reliable indicator of body fatness for most people and is used to screen
for weight categories that may lead to health problems.

BMI = weight (kg)
height’ (m?)

While the BMI value between 18.5 and 25 is considered normal, value between 25 and
30 is considered overweight and the bigger values than 30 is considered as an indication
of obesity.

Also the waist circumference and the gender determine the disease risk of the patient. For
example 88 cm is the upper limit of the normal waist circumference of a female and 102
cm is for a male. As the BMI and the waist circumference increase, the disease risk of the
patient increases also. Ideal weight is calculating by using the normal BMI value and the
height of the user.

After saving these results in database for later uses and displaying them to the patient,
software asks them whether they want to generate a dietary eating and exercise plan. If
the patient accepts, a list of activities existing in database displayed to the patient. Patient
should choose the exercises that they can do in their daily life conditions. For example, it
will not be a reasonable choice, if a patient who does not know swimming, chooses
swimming in the list. Every activity has a coefficient that determines the burned calorie
when that activity done.

Second prerequisite for the plan generation is the selection of diseases. Software displays
a list of disease such as high cholesterol and hyper tension to the patient. Patient should
mark the disease that they suffered. Eating plan may differ from a healthy person to a
patient with high cholesterol. However, because of the insufficient time, diseases are not
considered when generating a diet plan.

Especially, while generating an eating plan, there exist lots of difficulties. These are such
as;

e How to prevent the same food selected twice in a meal.

e How to select a food in reasonable amounts. 1 kg honey in a meal is not
reasonable.

e How to prevent similar foods selected in a meal.

e How to prevent the same food selected in consecutive days.

e How to establish daily meal plan similar to current meal conventions. For
example, today, there are three meals (breakfast, lunch, dinner) and some snacks
in a day.

e How to prevent a food selected in an irrelevant meal. It is not reasonable to eat
beans in breakfast.



To solve these difficulties, a generic meal model structure was developed. Meal model is
a schema that defines
1. The number of a meal and snack in a day.
The number of foods in each meal.
The food group of the each food in each meal.
The maximum and minimum amounts of each food groups.
The calorie proportion of each food in a meal.
The calorie proportion of each meal in a day.

ARl e

There is one built-in meal model in the system and persisted as an XML file in database;
also it is possible to add new meal models. That makes the system very flexible and
extendible in terms of generating useful diet plans. The details of all meal models are
displayed to the user and they choose a suitable meal model for their eating preferences.

Finally user should decide the target weight and the duration to access this target weight.
Target weight and the duration values should be consistent and reasonable. For instance,
for a patient who is 90 kg weight, giving 10 kg in 10 days will not reasonable and
possible. Diet experts claim, in a healthy diet plan, a patient can lose 10 percent of their
weight in 6 months. Shorter durations are prone to health risks. On the basis of this view,
Health Assistant warns patients who don’t provide reasonable target weight and duration
values.

If all the prerequisites are met, a dietary eating and exercise plan is generated, stored in
database and displayed to the user. Also duration of each exercise is calculated in plan.
User can select a date and view the plan of that day.

Every day throughout the plan, user should provide their current body measurements.
These values are kept in database and used to draw chart when user request. Thus, in the
system’s web site, user can examine their progress, weight loss, daily calorie,
carbohydrate, protein and fat consumption, what should they consume on that day in
charts. Awareness of progress will increase the motivation and it will be easier for users
to follow the plan.

Health Assistant is designed as an example of service oriented architecture. Server side of
the system consists of 3 services. These are security service, analyze service and plan
service. Each service has three layers: Web service layer, business logic and the data
layer.

System uses Sql Server 2005 enterprise edition database and data layer comprises the
data access and entity classes. All the sql scripts are embedded into the stored procedures
due to the fact that stored procedures are very secure, more flexible and have high
performance.

Patient’s body measurements are analyzed by analyze service and the business layer of
the analyze service is includes the classes responsible for analyze.



Diet plans are generated by plan service. This service is also responsible for tracking the
progress. It is the core service of the system.

Security service is responsible for registering, signing on and authenticating a user. After
signing a user on, this service returns a session key to the user. Through this session key,
user can consume the other services. All of the transmissions with web service are
implemented on SSL to prevent user credentials from captured by unauthorized people.
Every request to the plan service and the analyze service are responded after the
authenticating the session key by the security service.

In the client side, MVC (Model — View — Controller) design pattern is implemented.

MVC consist of three kinds of objects. The Model is the application object, the
View is its screen presentation, and the Controller defines the way the user
interface reacts to user input. Before MVC, user interface designs tented to lump
these objects together. MVC decouples them to increase flexibility and reuse. [2]

In Health Assistant, there are 3 client applications that each of them targets different
platforms. 2 of them, windows application client and the mobile client for PDAs have the
same functionalities. Applying MVC is a best way two increase the code reuse under that
circumstances. In windows application, all model objects are gathered, and decoupled
from the view related codes. Also the controller objects that make the necessary changes
and manipulations on the model are separated from view. Thus the same model and
controller objects are used in both windows client and mobile client applications.
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1 GIRIS
Obesite, giiniimiiziin en 6nemli saglik problemlerinden biridir. Diger taraftan, basarisiz

diyet planlar1 ve hastanin motivasyon eksikleri nedenleriyle obesite tedavileri biiyiik
oranda basarisizliga ugramaktadir.

Health Assistant, kullanicinin fiziksel durumunu géz 6niinde bulundurarak diyet planlari
yaratir ve planin uygulama siiresince kullanicinin motivasyonuna destek vererek
kullanicinin siireci takip etmesini kolaylastirir.

2 PROJENIN TANIMI VE PLANI

2.1. Proje Tanimi

Projedeki amag, her c¢esit kullanici profiline uygun olarak kisilere saglikli yasama
aliskanliklar1 kazandiracak ve kullanicinin giinliik aktivitelerini diizenleyecek diyet —
egzersiz planlar1 6nerilmesi ve takibidir.

Diyet plani, kullanicinin gilinlik almasi gereken gidalardan ve yapilmasi Onerilen
egzersizlerden olusur. Kullanicinin yemek veya egzersiz zamanlarinda uyarilmasi,
harcanan kalori miktarinin gosterilmesi ve olusan fiziksel degisimin izlenmesi Saglik
Asistan1 yaziliminin sagladigi 6zelliklerdendir. Ayrica tiim tedavi siireci bir diyetisyen
tarafindan takip edilir.

Bu sistem, daha Once benzer amaclara hizmet veren sistemlerden farkli olarak,
kullanicinin yalnizca diyet planini takip etmesi hedeflenmez, akilli diyet planlayicist
saglar ve profesyonel destek gdzlemlemesine olanak verir.

Sistemde iki ¢esit kullanic1 vardir. Hasta sistemin esas kullanicisidir. Diyet programi
hastanin fiziksel bilgileri g6z 6niinde bulundurularak hazirlanir. Dietisyen ise, sistemin
iirettigi diet programini denetlemek ve gerektiginde miidahale etmekle gorevlidir.

Sistem gereksinimlerinden sunucu uygulamasi i¢in gerekli sunucu konfigurasyonu sdyle
olmalidir: Windows Server 2003, .Net Framework 2.0 ve IIS 6.0, Sql Server 2005.
Istemci uygulamasi .Net Framework 2.0 yiiklii Windows 2000, XP isletim sistemlerinde
ve .Net Compact Framework 2.0 yiikli Windows CE isletim sistemlerinde ¢alismalidir.
Sistemin web uygulamasi IE 5.0 ve iist versiyonlarinda ve Netscape 6.0 ve iist
versiyonlarinda ¢aligsmalidir.



2.2. Proje Plani
Proje adimlar1 asagidaki gibidir:

Veritaban1 Tasarimi - Normalizasyonu

Kullanici istemci tarafi kayit arayiizii gelistirilmesi

Haberlesme arayiizii tasarimi

Sunucu uygulamasi olarak diyet planinin olusturulamasi ve diyetisyene onay1
Kullanic1 Istemci tarafi takip formu arayiizii gelistirilmesi

Sunucu tarafi raporlama modiilii gelistirilmesi

Sonuglarin istatistiksel analizinin yapilmasi ve kullanici istemci web arayiizi
olusturulmasi

Modullerin Entegrasyonu

o Test

Proje zamanlamasi asagidaki gibidir.

0 |TaskMame ‘ Durstion Start ‘ Firiish ‘
1 E Sakl Yordamlar —\Wieb Serviz editimi Sdays MonOB0206 Fri10.0206
2 E Yeritaban Tasanmi - Normalizazyonu Sdays?| Mon130206  Fri17.0206
3 E Kularict istemei tarat kayt arayizi nelistirimesi Sdays?| Mon 200206  Fri24.0206
4 Haberlegme arayizi tazanm 30 days? Mon 270206 Fri07.04.06
E E Sunucy wygulamas okarak divet planinin olugturulamas ve diyetisyene onay) 15 days? Mon 270206  Fri17.03.06
B E Kularic) istemei taraf takip formu araylzi aelistirimesi 10 days? Mon130306  Fri24.03.06
T Sunucu tarafi rapariama mocdill geligtivimesi 10 days? bon 270306 Fri0v.04.06
g E Sanughann istatistikzel analizinin yapilmast ve kullams! isteme web arayilzi olugturulimss: 10 days? Mon 030406  Fri14.04.06
g Modullerin Entegrasyanu Sdays? Mon1704.06  Fri21.04.06
10 Test Sdays? Mon24.0406  Fri28.0406

Sekil 2.1 Proje zamanlamasi



