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ABSTRACT

DESIGN AND DEVELOP
ONLINE DIETARY SELF-MONITORING APPLICATION

BY TURKISH HABITS

Yasar Kemal Kocak

Information Technologies

Asst. Prof. Dilek Karahoca
May 2014, 45 pages

The purpose of this research is to design and develop useful online dietary self-
monitoring application in order to trace and monitoring all daily physical and nutrition
activities with calorie information by take into account Turkish habits. Chronic and
acute diseases of obesity and overweight problems have been growing because people
are getting more passive in their lives with using technologies in big cities of Turkey.
People have less physical activities and more eating and nutrition activities in their life.
Thus, with the advantage of using technology, online dietary self-monitoring application
is designed and developed as a web application in order to create awareness of how
peoples’ daily activities affect their lives. Users who work in weekdays are selected for
sample. 10 female and 7 male users between 19 and 51 ages are selected as a volunteer.
Dietary Self-Monitoring Application is used by sample users for one day according to
the usage scenario. After using DSMA for one day, System Usability Scale survey and
DSMA Usability survey applied to the users as an online without any interfere.
According to the SUS survey average score and usability test score, sample users
thought that DSMA application is a useful and effective online dietary self-monitoring
application by Turkish habits.

Keywords: Dietary Self-Monitoring, Nutrition Activities Monitoring, Physical
Activities Monitoring, Daily Activities Calories Calculation, Daily Activities Reporting



OZET

KISININ GUNLUK AKTIVITELERINI TAKIP EDEBILMESI VE
KENDINI iIZLEME AMACLI TURK ALISKANLIKLARINA GORE ONLINE
BiR UYGULAMA TASARLAMAK VE GELISTIRMEK

Yasar Kemal Kocak

Bilgi Teknolojileri

Yrd. Dog. Dr. Dilek Karahoca
Mayis 2014, 45 sayfa

Bu aragtirmanin amaci Tirk aligkanliklarina gore kullanicilarin giinliik fiziksel ve
beslenme aktivitelerini kaydetme ve bu aktivitelerin kalori bilgileri ile birlikte takip
edilebilmesi i¢in kullanigh ve faydali bir online ¢alisan uygulama tasarlamak ve
gelistirmek. Tirkiye’de, biiylik sehirlerde, teknolojinin, hayatimizin her alaninda fazla
kullanilmasiyla birlikte, obez ve fazla kilolu niifus her gegen giin artmaktadir. Bunun
nedeni artik insanlarin daha pasif bir yasam siirerken, fazla ve sagliksiz beslenmesidir.
Fazla kilolu ve obez olmanin neden oldugu kronik ve akut hastaliklar artmaktadir ve
telafisi olmayan hastaliklara neden olmaktadir. Bu nedenle, teknolojinin fazla
kullanilmas1 avantajindan faydalanarak, kisinin kendi giinliik fiziksel ve beslenme
aktivitelerini takip edebilmesi ve bu giinliik aktivitelerin kisinin sagliginda ki etkilerini
izleyebilmesi icin online calisan kullamishh ve faydali bir uygulama gelistirme
amaclanmistir. Bunun i¢cin DSMA uygulamasi tasarlandi ve gelistirildi. Uygulama 19 ve
51 yaslar1 arasinda degisen, 10 kadin ve 7 erkekten olusan bir kullanict grubuna
uygulatilarak, kullanighiligini ve faydali olup olmadigimi 6lgiimleme amacgh iki tane
anket uygulanmistir. Uygulanan anketlerin sonucunda kullanicilarin biiyiik bir kismi
DSMA uygulamasinin kullanisli ve faydali oldugunu diistiinmektedir.

Anahtar Kelimeler: Beslenme Aktiviteleri Takibi, Fiziksel Aktiviteler Takibi, Gunlik
Aktivitelerin Kalori Hesaplamasi, Giinliikk Aktivitelerin Raporlanmasi, Diyet Amagl
Kendini izleme

Vi



INDEX

TABLES ... ettt iX
FIGURES ...ttt e e e st e e sab e e e st e e e srb e e e snaeeensaeeens X
ABBREVIATIONS ...t e et e e e e e aaeeean Xi
LINTRODUGCTION. .. .ottt sttt sae e e e e et e e e saae e e snreeenneeas 1
2.LITERATURE REVIEW.......ooii ettt 4
2.1 MAIN FIELD RESEARCH ...ttt 4
2.1.1 Basal Metabolic Rate (BMR) ........cccooiiiiiiiieisseee e 6
2.1.2 Body Mass INdeX (BMI) ......ccoiiiiiiiiiiicee e 7
2.1.3 Dietary Guidelines Key Recommendations............c.ccoceveieieneiencncnennn 8

2.2 SUMMARY OF RESEARCH ......ooi it 11
3.RESEARCH STATEMENT AND RESEARCH PROBLEM ......c..ccccoeviiveiiinns 12
3.1 RESEARCH STATEMENT ..o 12
3.2 MAIN PROBLEM......cooiiiiiiiit ettt 12
3.3SUB - PROBLEMS .........coooiitiiecesee e 12

4. EVALUATION AND SUMMARY OF SOURCES .......cccocooiiiiiiieiee e, 14
5. DATA AND METHODOLOGY ....ccoiiiiiiiiieieesiesiee s 15
6. DIETARY SELF-MONITORING APPLICATION ....ccooviiiiiieiieieee e 16
6.1 PROJECT SCOPE ..ottt 16
6.2 SYSTEM DEVELOPMENT LIFE CYCLE (SDLC)....ccocevveiiiiieiiereiaiee, 17
6.2.1 Planning PRaSsE ........ccoiiuiiiiiii et 18
6.2.1.1 Feasibility @analysis ..........cccoeiiiiiie i 19
6.2.1.1.1 Technical feasibility..........ccccoviiieiiiii e 19
6.2.1.1.2 Economic feasibility .........ccccoiiiiiiii 20
6.2.1.1.3 Organizational feasibility ..........cccccooviiiiiiiiii 21

6.2.2 ANAIYSIS PRASE ... s 21
6.2.2.1 BUSINESS FEQUITEIMENTS ..ottt 21
6.2.2.2 Functional model activity diagram.........ccccccovevievieiesiiene e 23
6.2.2.3 USE CASE AIAGIaM ......eevieiieiiieieeieseesie e e et sae e e e sre e e 24

6.2.3 DESIGN PRASE .....eiiieiiice ettt 24
6.2.3.1 ArchiteCture deSIgN .......ccceiveiiiieieeie e 25

Vil



6.2.3.2 Database deSigN .......ccoviieiieiice e 26

6.2.3.2.1 GAthering data.........cccooveiieiieiiee e 26
6.2.3.2.2 Create database objects with primary keys and foreign keys.......... 28
6.2.3.2.3 Crate relationships among tables..............ccooviiiiiiniiiine 28
6.2.3.2.4 Refine & normalize the database design .........cccccoeieiiiiiiiiienen 28
6.2.3.2.5 DAta CONVEISION ...ttt 28

6.2.3.3 INTerface deSIGN .....cccooiiiieiieieee e 28
6.2.3.3.1 SIgN-UP FOMM ..o 29
6.2.3.3.2 LOGIN TOMM . 30
6.2.3.3.3 Adding daily nutrition activities part...........cccceoeverenenencnienennn 31
6.2.3.3.4 Adding daily physical activities part .........c.cccceverenenenenineseeen 32
6.2.3.3.5 User calories State Part.........ccccooevereienininisieeeee e 33
6.2.3.3.6 Body Mass INAEX PAIt.........ccccoeiriiiieneieiesese e 34
6.2.3.3.7 ACLIVILY NISTOIY PAGE.....ccvi e 35

6.2.4 Implementation PRase ..........ccccueiiiiiiicieecceese e 35

T USABILITY Lttt bttt 37
7.1 USAGE SCENARIO ...ttt 37
8. FINDINGS ... bbbt 39
8.1 SUS SURVEY FINDINGS........occiiiiiiiiiiieieee e 39
8.2 DSMA USABILITY TEST FINDINGS .......ooiiiiiiiiicc e 40
9. DISCUSSION ...ttt bbbttt 44
10. RESULTS .ottt bbbt 45
REFERENCES ...ttt bbbt sb e 46
APPENDICES ...ttt bt 49
APPENDIX 1: Applied SUS Usability Survey in Turkish..........ccccovniiincnnnnne 50
APPENDIX 2: Applied SUS Usability Survey in English...........ccccoiiiiiinnnnnnn. 51
APPENDIX 3: Applied DSMA Usability Test in Turkish..........cccccoooniiiiinnnnnnn. 52
APPENDIX 4: Applied DSMA Usability Test in English........cccccooceiiniiiiinnnnnn. 54
CURRICULUM VITAE ...ttt s 56

viii



TABLES

Table 1.1 Body mass index results by years and SEX .........ccccoeveririneiiieienenese e 1
Table 2.1 BIMI CBIEJOIIES .......oviiiieieiieiieieee ettt nb e 8
Table 6.1: Physical activity data eXample..........ccoeiiiiiieee s 26
Table 6.2: Converted physical activity data example ... 27
Table 8.1 SUS SUIVEY FESUILS ......ccveeiicie et ae e 40
Table 8.2 DSMA usability test question 2 reSUltS..........ccccvvevviieiieeie e 41
Table 8.3 DSMA usability test question 3 reSUltS..........ccccvveveiieiieiie e 41
Table 8.4 DSMA usability test question 4 reSultS..........cccovevviieieeie v 41
Table 8.5 DSMA usability test question 5 resultS..........cccovvevviieiiece i 42
Table 8.6 DSMA usability test question 6 reSUlES............cocvviiiiiiiiii s 42
Table 8.7 DSMA usability test question 9 reSUlES...........ccoovviiiiinicii s 42
Table 8.8 DSMA usability test question 10 reSUlLS..........covviriiiniiieiere s 43
Table 8.9 DSMA usability test question 11 reSUltS..........cccvviriiiniiieiese s 43



Figure 2.1:
Figure 6.1:
Figure 6.2 :
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7:
Figure 6.8:
Figure 6.9:
Figure 6.10

FIGURES

Social learning theory factors ..o 6
Activity diagram for DSMA ..o 23
Use case diagram for DSMA .........oooi e 24
Architecture design for DSMA ..o 25
USer Sign UpP FOFM SCIEEN .....c..iiveeie et 30
[0 To L I {01 . SR 31
Adding daily nutrition activities part..........c.ccceeviveieeiecie e 32
Adding daily physical activities part ..........c.cccceevviieiieevecic e 33
Daily calories State Part ..........ccceveeieiieie e 34
BMI State Part.........oooviie e 35
D ACHIVILY NISTONY PAJE. ..o s 35



ABBREVIATIONS

ALF  : Activity Level Factor

BMI : Body Mass Index

BMR : Basal Metabolic Rate

DGA . Dietary Guidelines for Americans

DGAC : Dietary Guidelines Advisory Committee

DSMA : Dietary Self-Monitoring Application

ITU . International Telecommunications Union

ICT . Information and Communication Technologies
SDLC : System Development Life Cycle

SUS  : System Usability Scale

XP : Extreme Programming

Xi



1. INTRODUCTION

Maintaining a healthy body weight is important for good health. On the contrary,
obesity and diseases of obesity and overweight problems has been growing in big cities
all over the world. Obesity can cause many chronic and acute diseases. People are
getting more passive in their lives with using technologies and they have bad
nourishment habits such as too much eating, fast food, cookies, etc. It causes to
malnutrition. Passive life with malnutrition has harmful effects on people’s health. This
had been considered big problem for developed countries. Nowadays it is has been

considered big problem for new developing countries such as Turkey.

According to the research for Turkey, percentage of 17.2 individuals over 15 years old
are obese for 2012. Overweight and obese rates increased for each research. When we
sum of these two rates, more than percentage of 50 individuals may counter chronic and

acute diseases results from weight problems.

Table 1.1 Body mass index results by years and sex

Distribution of body mass index values of 15 years and over individuals by years and sex
%)
Normal
Years Sex Total Underweight weight Overweight Obese
R2012 Total 100.0 3.9 442 348 17.2
lMale 1000 27 447 39.0 13.7
Female 1000 5.1 436 304 209
2010 Total 100.0 4.7 455 33.0 16.9
[ale 100.0 35 45.1 37.3 13.2
Female 100.0 5.9 447 284 21.0
2008 Total 100.0 42 48.2 324 15.2
lMale 100.0 2.7 431 359 12.3
Female 100.0 59 482 27.4 18.5
Note: Figures in the table may not add up to total due to rounding.

Source: Turkish Statistical Institute, Turkey Health Survey, 2012
People are accustomed to use technology on each field of life by using portable devices

and internet. Using smart phones and other portable devices with internet connection
provides to develop applications to use on time. As a result, main field of the study is
defined as with the advantage of using information technology what projects can be
developed or what actions can be taken in order to decrease obesity and overweight

problems in Turkey.



Application will be designed and developed in order to use as dietary self-monitoring.
Self-monitoring is important to overcome disordered eating and passive life activities.
Firstly, people have to realize current behaviors so as to change and improve their
attitudes about it. Self-monitoring will become an important part of improving users’
eating habits and daily activities. Because of this, self-monitoring is selected to work

on.

People want to monitor their daily activities to follow their diet schedule. Also,
dieticians of the people want to see their patients’ daily activities to give a diet schedule
and monitor it. Self-monitoring daily activities provide this. This contribution will be
able to change and improve peoples’ life style and gain new attitudes. It will be applied

to evaluate what is the contribution of self-monitoring.

There are some studies about diet self-monitoring that they mostly focus on paper or
self-monitoring sheets. These are many limitations to use self-monitoring sheets or
papers. People always need to carry these papers and sheet and they have to fill on time.
Also, people have to fill it with their literacy. It causes to non-standard usage and they

are hard to comment.

With the development of technology, new studies use technology devices such as
personal digital assistant (PDA) to develop dietary self-monitoring application.
According to the research, the use of an electronic device, such as a PDA, for self-
monitoring food intake represents an improvement over paper diaries. Using technology
devices with a dietary software program facilitates the recording process. Software
programs’ monitoring data give information about when recorded at the time of eating

or in a delayed period. It is important to reliability of data.

Designing and developing useful online dietary self-monitoring application is important
to gather accurate nutrition and physical activities data. Because of this, DSMA
application should be implemented to work over all portable technology devices which

have internet connection and browser programs.



All of finding researches are based on different countries habits. Cultures and daily life
habits have huge effect on peoples’ nutrition and physical behaviors. Most common
eaten nutrition and beverages are different for each culture. Thus, the purpose of this
research is designing and developing useful online dietary self-monitoring application
by Turkish habits.



2. LITERATURE REVIEW

2.1 MAIN FIELD RESEARCH

There are many fields related on dietary self-monitoring. Thus, while dietary self-
monitoring research, related fields also researched to find available sources and studies.
These related fields are diabetes self-management education, dietary self-monitoring,
telemedicine and screening user activities which affect body’s intake and burned
calories. All of these fields are objected to minimize the risk of long-term consequences

associated with obese and overweight.

Information technologies provide new opportunities to design and develop new
applications. Also information technologies widely used in all fields of life. User
attitudes about technology and internet have been growing. According to the ITU ICT
statistics for 2012, percentage of 45.13 of individuals uses the internet in Turkey, and
percentage of 47.20 of households has internet in Turkey. Also it has been increasing
each year. (Information and Communication Technologies Authority, Statistics, 2012)
According to another statistics about internet usage with portable devices shows that in
the first quarter of 2013 percentage of 41.1 of Internet users aged 16-74 used mobile or
smart phones while percentage of 17.1 used portable computer (e.g. laptop, tablet) to
access the Internet away from home or work. Moreover percentage of 47 of people in
Turkey has smart phone. (McBDC Business Development & Consultancy Services
Co.Ltd, 2013, Mobile Technology in Turkey) Thus, application should be designed and
developed to work online and it should be used by any devices which has internet

connection.

Self-Monitoring Dietary Intake: Current and Future Practices (Burke LE, Warziski M,
Starrett T, Choo J, Music E, Sereika S, Stark S, Sevick MA.) article has important to
compare current and future practices about dietary self-monitoring. This article reviews
the literature on the use of paper diaries for self-monitoring food intake, identifies the
strengths and limitations of paper-and-pencil diaries and their new counterpart, the
electronic diary or personal digital assistant (PDA), and reports how participants were
trained to use a PDA with dietary software in two pilot studies. The training focused on

how to use a PDA and how to navigate the dietary software to self-monitor food intake.



The goals of using the PDA were to improve adherence to the therapeutic diets and to

self-monitoring.

Improving dietary self-monitoring and adherence with hand-held computers: a pilot
study. (Glanz K, Murphy S, Moylan J, Evensen D, Curb JD.) The goals of this study
were to increase diet self-monitoring, reduce the burden of monitoring food intake, and
increase adherence to dietary goals within a clinical trial. 33 women participants used
PDA based system for one month. Participants significantly increased self-monitoring,
improved their attitudes toward self-monitoring and met their dietary goals more often.

Governments and Health Ministers of developed countries such as USA give
importance to find solution to reduce obesity and overweight population. They have
institutions and projects to decrease obesity and overweight problems. They have
experience and sources to overcome it. Dietary Guidelines Advisory Committee
(DGAC) published report Dietary Guidelines for Americans in 2010. According to the
conclusions from the 2010 DGAC report, there is an important relationship between diet
self-monitoring and body weight. This relationship formed the basis for the
recommendations made in The Dietary Guidelines for Americans (DGA), 2010 (U.S.

Department of Agriculture and U.S. Department of Health and Human Services, 2010).

According to the social learning theory of Alpert Bandura emphasizes the importance of
observing and modeling the behaviors, attitudes, and emotional reactions of others
(Bandura 1977). People can learn by observing others’ behaviors and self-behaviors.
Thus, self-management education is important to observe and change people’s

behaviors and attitudes.



Figure 2.1: Social learning theory factors
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i.  Observe and imitate behaviors of others,

ii.  See positive behaviors modeled and practiced,
iii.  Increase their own capability and confidence to implement new skills,
iv.  Gain positive attitudes about implementing new skills, and

v.  Experience support from their environment in order to use their new skills.

Under the light of these facts, basic principles of social learning theory will have effect
on designing system. Application should be designed to observe and evaluate current
behaviors of users. It should provide to show results of these behaviors and activities.
According to these results of behaviors, users will be able to evaluate their experiences
to gain new positive attitudes. Application will give information about health indicators

and how daily activities effect on body weight.

2.1.1 Basal Metabolic Rate (BMR)

Users should know their current body weight statuses and their daily calories need in
order to use dietary self-monitoring application. When users know their current statuses,
they will understand what activities have effect on body weight better. Thus, user daily
calories need, body mass index (BMI) and basal metabolic rate (BMR) calculations will

be done in order to show users’ current status.

Basal Metabolic Rate (BMR) is the number of calories required to keep your body
functioning at rest, also know metabolism. There are many factors can change BMR



such as fear, stress, illnesses, gender, age, life activity level, weight and height. But
some factors cannot be calculated so these are ignored in calculation. Revised Harris
Benedict equation has two formulas to calculate BMR according to the gender. (Roza,
Allan M; Shizgal, Harry M, 40: 168-182, 1984, The American Journal of Clinical
Nutrition)

BMR for Men = 66.47 + (13.7 * weight [kg]) + (5 * size [cm]) — (6.8 * age [years])
BMR for Women = 655.1 + (9.6 * weight [kg]) + (1.8 * size [cm]) — (4.7 * age [years])

Results of these two formulas are going to shows the rate of energy expenditure at rest
and are measured in kJ per hour per kg body mass. Thus, we need to use other formulas
so as to calculate user daily calories need. Harris Benedict formula is the most used and
accepted to calculate daily calories need. Harris Benedict formula needs to activity level

factor to calculate daily need calories required to keep maintain peoples’ weight.

Activity Levels

i. Sedentary (little or no exercise) : ALF=1.2

ii. Lightly active (light exercise/sports 1-3 days/week) : ALF =1.375
iii. Moderately active (moderate exercise/sports 3-5 days/week) : ALF = 1.55
iv. Very active (hard exercise/sports 6-7 days a week) : ALF = 1.725

v. Extra active (very hard exercise/sports & physical job or 2x training) : ALF=1.9

Daily need calories to keep body weight keep =
Basal Metabolic Rate (BMR) * Activity Level Factor (ALF)

2.1.2 Body Mass Index (BMI)

Body Mass Index is a measure of relative weight based on an individual's mass and
height. (Quetelet, A. 1796-1874) In another words, it is used to give you an idea of
whether you’re underweight, overweight, and obese or an ideal weight for height.
According to the research results, it is most widely accepted indicator. BMI can be used
to show two important data. First of them is current body weight status of the people.

According to the most widely accepted categories, it has four categories;

Body Mass Index formula (kg/m?) = Weight (kg) / Height (m) * Height (m)



Table 2.1 BMI categories

BMI CATEGORY
Below 18.5 Underweight
18.5-24.9 Moderate Weight(Healthy)
25.0-29.9 Overweight

Above 30.0 Obese

Source: World Health Organization BMI Classification

Another important data is that moderate weight interval of the people can calculate by
using table which defined above.
Moderate Weight Interval Start (kg) = 18.5 (kg/m?) * Height (m) * Height (m)

Moderate Weight Interval Finish (kg) = 24.9 (kg/m?) * Height (m) * Height (m)

Body health indicators will show current status of the users. We need to compare results
of user daily activities and current user indicators. Thus, which activities and parameters

have effect on body weight will be defined according to the search result?

2.1.3 Dietary Guidelines Key Recommendations

The 2010 DGA report encourage individuals to select a healthy eating pattern that meets
nutrient needs at an appropriate calorie level over time in order to achieve these goals.
Awareness of key recommendations of the 2010DGA report provides to select healthy

eating pattern with appropriate physical activity level.

According to the 2010 DGA report, eating and physical activity patterns that are
focused on consuming fewer calories, making informed food choices, and being
physically active can help people attain and maintain a healthy weight, reduce their risk
of chronic disease, and promote overall health. The Dietary Guidelines for Americans,
2010 exemplifies these strategies through recommendations that accommodate the food
preferences, cultural traditions, and customs of the many and diverse groups who live in
the United States. Poor diet and physical inactivity are the most important factors
contributing to an epidemic of overweight and obesity affecting in all segments of our

society.



According to the 2010 DGA report, people who are most successful at achieving and
maintaining a healthy weight do so through continued attention to consuming only
enough calories from foods and beverages to meet their needs and by being physically
active. To curb the obesity epidemic and improve their health, many Americans must
decrease the calories they consume and increase the calories they expend through
physical activity. Thus, maintaining calorie balance over time to achieve and sustain a
healthy weight is important.

As a result of this, The 2010 DGA report’s key recommendations will be based on
designing dietary self-monitoring application. Key recommendations about diet and
physical activities will be used to define business requirements of dietary self-

monitoring application.

The key recommendations from the 2010 DGA related to balancing calories with

nutrition and physical activities to manage weight:

i.  Prevent and/or reduce overweight and obesity through improved eating and
physical activity behaviors.

ii.  Control total calorie intake to manage body weight. For people who are
overweight or obese, this will mean consuming fewer calories from foods and
beverages.

iii.  Increase physical activity and reduce time spent in sedentary behaviors.

iv.  Maintain appropriate calorie balance during each stage of life childhood,

adolescence, adulthood, pregnancy and breastfeeding, and older age.

In order to achieve energy balance and maintain a healthy weight, the 2010 DGA
highlights several behaviors, including diet self-monitoring, that have been shown to
promote weight management. Monitoring food intake has been shown to help
individuals become more aware of what and how much they eat and drink. Also,
monitoring body weight and physical activity can help prevent weight gain and improve
outcomes when actively losing weight or maintaining body weight following weight
loss.



Moreover, people should be aware of Energy Balance Equation. It means that daily
intake calories must be equal to the daily burned calories in order to keep body weight

stable. If people want to lose or gain weight, this equation is going to change.
To Keep Body Weight: Calories (Energy) IN = Calories (Energy) OUT
To Lose Body Weight: Calories (Energy) IN < Calories (Energy) OUT
To Gain Body Weight: Calories (Energy) IN > Calories (Energy) OUT

Observing current behaviors of the users can be done through recording all daily
activities with details and results of these. Recording daily activities which has effect on
body weight is the main problem for research. Besides, daily activities which activities
and factors have important effect on body weight will be defined. Application will be
designed to add and monitor these behaviors and activities. Thus, to-be system should
be designed as a self-monitoring application and business requirements of it will be

defined considering the key recommendations of DGA 2010 report. .

Monitoring daily activities of user will be used in order to take short-term outcomes.
Users will be able to evaluate their behaviors and activities, and they can see which
behaviors and activities have positive effect or negative effect on users’ body weight
and health. Calories information of activities will be used as an indicator. Designed self-
monitoring application will be able to give experience support as a report and data to the
users. Observing these behaviors and experiences provides to gain new information
such as results and effects of them. This gained information is short-term outcomes of

self-monitoring application.

Short-term outcomes about user behaviors and daily activities will provide to change
current negative attitudes and creating new positive attitudes. Also users will be able to
use short-term outcomes in order to make short-term decisions in their life. Users will
be able to have enough knowledge about their daily life whether is healthy or not. If it is

unhealthy, what changes in their life can be done to make their life style to be healthier.

After users using designed and developed application they should have monitoring data
and report to take support from third person such as dietician. Application will be able

to report all monitoring data and reporting to the user day by day.

10



2.2 SUMMARY OF RESEARCH

More than percentage of 50 of individuals in Turkey is obese or overweight. Moreover,
it has been growing year by year. Obese and overweight causes chronic and acute
diseases. Governments and departments of the countries want to take steps to decrease

obese and overweight rate.

Innovations in information technologies and internet provide new opportunities to
develop applications. Portable devices which have internet connection are widely used
in turkey. With the power of information technology, projects can be developed to use
as an online dietary self-monitoring tool real time. Online self-monitoring applications
are more powerful and useful to gather accurate daily nutrition and physical activities

data on time.

Creating awareness of peoples’ behaviors and attitudes about health body weight,
calories, nutrition and physical activities is important. DGA guidelines, body weight
indicators and social learning theory will be used to design and develop dietary self-
monitoring application. Dietary self-monitoring application should be designed to create

awareness about keeping body health ideal.

Application should be able to record all daily nutrition and physical activities. Burned
calories of physical activities and intake calories of nutrition activities should be
calculated. BMI, BMR and daily calories need should be calculated. All monitoring data
should be reported for user.

All in all, Dietary self-monitoring application should be designed and developed. It will
be design and develop by taking into consideration Turkish culture and Turkish cuisine.

It should work online so that users can access application on time.
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3. RESEARCH STATEMENT AND RESEARCH PROBLEM

3.1 RESEARCH STATEMENT

The primary goal of Dietary Self-Monitoring Application will be able to tracking all
daily food intake, drinking and physical activities of the user. Dietary self-monitoring
data will be able to report for users, dieticians and related services. Increasing
awareness of people’s daily life activities will be important so that users should make
short-term decisions to change their daily life activities. So, Dietary Self-Monitoring
Application will be designed and implemented so that users will be able to aware of
what their daily life activities and effects of these activities by using monitoring reports

and data.

Moreover, cultural differences should be taking into account in designing and
implementing Dietary Self-Monitoring Application project. Because of that Dietary
Self-Monitoring application will be designed in terms of the most common Turkish

daily nutrition habits and physical activities.

3.2 MAIN PROBLEM

Design and develop a useful and effective online application in order to use as a dietary
self-monitoring program by taking into account Turkish nutrition habits and physical
activities. Calculate calorie results of daily life activities and health indicators. Dietary
self-monitoring data will be used to improve or change users’ attitudes about eating,
drinking, weight control habits and lifestyle. Evaluate dietary self-monitoring
application create or increase awareness of it. Also evaluate dietary self-monitoring

application can affect users so as to make short-term decisions for behavioral treatment.

3.3 SUB - PROBLEMS

a) Create a relational database by taking into account Turkish nutrition habits
and physical activities in order to use record dietary monitoring history.
b) Design useful and effective dietary Self-Monitoring application so that users

can add daily nourishment and physical activities easily on time.
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c) Design and develop a Dietary Self-Monitoring application in order to
monitor and report daily life activities, calorie results of these activities and

health indicators.
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4. EVALUATION AND SUMMARY OF SOURCES

There are studies and applications in U.S. but there is no study and application in
Turkey. There is no available nutrition and physical activities database to use. Hence,
Turkish nutrition calories and physical activity calories database will be created and it

will be used for dietary self-monitoring application for the first time.

DGA guidelines were prepared for Americans. This report was prepared so detailed in
order to cover more people in each ages that over 2 years. There are many people from
different nations live in U.S. Thus, DGA key recommendations can be used to design
and develop dietary self-monitoring application for using in Turkey. DGA key

recommendation will be used to define business requirements.

According to the studies, BMR is used to calculate daily need calories. BMI is used to
define user body weight level for user’s height. Energy balance equation will be used by
comparing daily burned calories and daily intake calories. These indicators and
calculations will be used for informing and reporting to the user.
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5. DATA AND METHODOLOGY

Methodology: Qualitative methodology will be applied for this research. Dietary self-
monitoring application will be designed and developed. Heuristic method will be used
to select sample. Sample users will use DSMA for one day according to the usage
scenario. SUS survey and DSMA survey will be applied to the users. Results of surveys

will be analyzed and summarized.

Collecting Data: DSMA will be applied to users who are working in weekdays. They
will use DSMA for one day in weekdays according to the usage scenario. Users are
informed about usage scenario. There will be two surveys to collect data. System
Usability Scale survey will be applied to analyze usability (Brooke, 1996). Also DSMA

usability survey will be applied to take users’ responses and reactions of the DSMA.

After sample users using DSMA for one day, surveys will be applied to the users over
internet without any intervention. Results of the survey will compare DSMA monitoring
data so that approving survey completed according to the usage scenario. After

approving survey one by one, results of the surveys collected.

Analyzing Data: Results of SUS survey will analyze by using SUS scoring method.
This scoring method yields a single number representing a composite measure of the

overall usability of the system being studied.

Results of usability test will report to give information about users’ responses as a
summary. According to this summary report, DSMA application will be evaluated to
create awareness about effects of daily activities of body health weight.
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6. DIETARY SELF-MONITORING APPLICATION

Project Description: Design and Develop Useful Online Dietary Self-Monitoring

Application by Turkish Nutrition Habits

Design and develop web application in order to use as an Online Dietary Self-
Monitoring Application by taking into account Turkish nutrition habits. Application will
be able to monitor physical and nutrition activities. Application provides to trace dietary
daily activities. Users will be able to see their histories.

6.1 PROJECT SCOPE

Justification: People use portable technology devices which connect to the internet in
their daily life. Consequently, Dietary Self-Monitoring Application should work on time
regardless of location and device so that daily activities should be added and monitored
effectively. So, | decided to develop web application in order to reach more people on
time and cover more portable devices with developing one application. People can use
web application regardless of their operating systems, browsers and devices.

Product scope description: Project will have new database which has nutrition and
physical activity calories. Database will be created by using Turkish life style. System
will have user management. Users will be able save their daily nutrition and physical
activities. Users will be able to monitor calorie results of their activities day by day.
Application will be able to report and monitoring data. Users will have monitoring data
and report about their daily activities and they can share with dietician or third person

by sending an email.

Acceptance criteria: Database should be cover users’ nutrition and physical activities.
User and session management should be completed. Users will be able to save their
daily nutrition and physical activities on time regardless of using devices and location.

Calorie and other indicator calculations should be validated.

Deliverables: Dietary Self-Monitoring Web Application, Relational Database to store

and monitor user activities. Daily User Activities report with all details of DSMA
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monitoring data. User’s daily need calorie, daily burned calorie and daily intake calorie
results and User’s BMI and BMR indicators.

Constraints: Some nutrition information cannot be found in database. Nutrition calorie
information and calculations will be done approximately. Application cannot validate
user’s inputs about time, amount and activities. Application expects that users will be
accurate when they use application. Users should add nutrition activity with accurate
amount type and right amount factor. Also users should add physical activity with right

duration. Monitoring and reporting data will be based on these inputs.

Assumptions: If the user cannot find the nutrition data on database, they can add it to
the database. We assume that user’s information is right until the system users of
application approve it. Nutrition items and calories of them will find on different
sources, and they have different data about nutrition items. Thus, one of the finding
sources will be accepted as a true. Thus, calculated intake calories and burned calories

will be approximately. It will have margin of error.

6.2 SYSTEM DEVELOPMENT LIFE CYCLE (SDLC)

Each system and project has different structure and business. Even their characteristics
are different; they have mostly same phases and steps. SDLC approach has four phases
which are planning, analyze, design and implementation. Each phase has deliverables

and these deliverables will be input for next phase.

SDLC approach will be used to develop Dietary Self-Monitoring application. SDLC
phases applied by take into characteristics of Dietary Self-Monitoring application. How
SDLC phases applied will be explain in selecting which SDLC methodology part
(Dennis, A. & Wizon, B.H. & Tegarden, David, 2005).

A system development methodology is a formalized approach to implementing the
SDLC. There are many ways to categorize system development methodologies. One
important way is focusing on business that process-centered, data-centered or object-
oriented. Object-oriented methodologies attempt to balance the focus between process

and data by incorporating both into one model. Another important way to categorize
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methodologies is sequencing of the SDLC phases and the amount of time and effort

devoted to each.

Data and processes are center of the project for Dietary Self-Monitoring application.
Thus object-oriented methodology should be selected as a methodology. Also iterative
design and developments will be done in project according to the test results. At last,
there is one person who takes responsible of all roles in project. Selecting which
methodology depends on these three important factors for Dietary Self-Monitoring

Application.

According to the factors which defined above, choosing a methodology is simple.
Programming-centric methodologies have few rules and practices, all of which are easy
to follow. These methodologies defined agile development. One of the programming-
centric methodologies is Extreme Programming which is the best methodology in order
to apply for DSMA.

Extreme programming is founded on four core values: communication, simplicity,
feedback and courage. Three of the key principles that XP uses to create successful
systems are continuous testing, simple coding performed by pairs of developers, and
close interactions with end users to build systems very quickly. After a superficial
planning process, projects perform analysis, design, and implementation phases
iteratively. Testing and efficient coding are core to apply extreme programming.
Extreme programming methodology can apply for small projects. Because of these

advantages, extreme programming methodology is selected for DSMA.

6.2.1 Planning Phase

A project is identified when someone in the organization identifies a business need to
build a system. People are passive in their lives especially in big cities. And people have
fast food nourishment habits. These causes obesity and new diseases depends on obesity
and weight problems. Thus, there is a business need that is creating awareness about

daily nutrition activities, physical activities and how results of these activities affect
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people’s health. DSMA will be focused on it and it will be developed by take into
account Turkish nourishment habits and Turkish cuisine.

A new business need creates new business requirements. Business requirements;
I.  Saving user characteristics
Ii.  Adding user daily nutrition activities and calculate intake calories.
iii.  Adding user daily physical activities and calculate burned calories.

iv.  Monitoring user daily activities and reporting results of calculations.

6.2.1.1 Feasibility analysis

When the business need for the system and business requirements of it have been
defined, it is time to create a more detailed analysis to understand the opportunities and
limitations of proposed project better. Feasibility analysis guides to identify risks,
limitations, opportunities and assumptions associated with the project. A feasibility
analysis has three common techniques to do it. Technical analysis addresses on can we
build it? Economically analysis address on should we build it? And Organizational

feasibility addresses on if we build it, will they accept and use it?

6.2.1.1.1 Technical feasibility

I have never used such dietary monitoring application before. Also this is the first time |
design and develop application which will be used for dietary self-monitoring. Because
of this, technical feasibility analyzes results have important role to make decisions. A

technical risk analysis is the essence of technical feasibility.

Modelling activity, nutrition, time and calorie data are the core of the project. Users
should understand this modelling and they should be able to use it easily. So | decided
the most important risk that is creating nutrition and physical activities’ calories data.
Also calculating accurate calories is a reasonable risk according to the users’ activities

with finding data.
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Technical Risks
I.  Creating nutrition activities data and calories of them according to the
amount of nutrition. There is no current data.
ii.  Creating physical activities data and calories of them according to the time

and weight of the user. There is no current data.

| research available technologies to develop dietary self-monitoring application.
Familiarity with the technology has important role to select which technology should be
used. Thus, | decided to use technologies that | used before. Visual Studio 2012, .Net
Framework 4.0, C#, MSSQL 2008 and 11S7 will be used to develop dietary self-

monitoring application.

Familiarity with the current application has no affect for DSMA because there is no
current system. If the user used such program before, it doesn’t cause any risk. Project
Size is limited. | will be responsible all roles of project team. Project schedule is

relatively on analyses, design and develop phases.

Compatibility is not the risk. Dietary self-monitoring application won’t use any third

party services and data. Because of this there will be no integration with any services.

6.2.1.1.2 Economic feasibility

Dietary self-monitoring application is a master thesis project and development and
operational costs doesn’t estimate. Costs identified and listed. We focus on just
intangible benefits on cost-benefits analyzes.

Development Costs

i.  Web domain hosting
ii.  MSSQL database hosting
iii.  Development labor

Operational Costs
i.  Hosting
Intangible Benefits

i.  Increase awareness of user’s life style whether is healthy or not.
ii.  Creating short-term decisions to change nutrition habits.
iii.  Creating short-term decisions to change physical activity level.
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6.2.1.1.3 Organizational feasibility

Target users should have basic know how to use internet by using browsers. Thereby,
even novice internet user can use DSMA without any support. Project will be used in
every browser. Users of the system should have device and internet connection to use

dietary self-monitoring application.

Users should know what nutrition items are and what physical activities are. All of them
should be added to the system for one day period (24 hours). Application will be able to
hints to inform users about this. Application will have information about health
indicators about body.

6.2.2 Analysis Phase
Analyses phase answer the question of who will use the system, what the system will do
and when it will be used. During analyses phase, the project team investigates any

current systems, identifies improvement opportunities and develops a new concept.

Internet users can use DSMA in order to monitor their daily nutrition and physical
activities. They just need to device which connects to the internet. User can access
website by using any internet browser applications. Users have to sign up the system by
giving necessary input information. After sign up, users can login to the DSMA and

they start to save their daily activities.

There is no current system and database because of this DSMA will be analyzed and
designed without any reference system. Business requirements are defined according to
the key recommendations from the 2010 DGA report. Requirement gathering step based
on saving users’ daily nutrition and physical activities with calories information. Saving

all activities on time with accurate information is the main function of the project.

6.2.2.1 Business requirements
i.  Application will be able to have nutrition items and calories data
ii.  Application will be able to have physical activity calories data
ii.  Application will be able to have user management
iv.  Application will be able to add nutrition activities with meal and amount
information.

v.  Application will be able to calculate intake calories of added nutrition activities.
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vi.  Application will be able to add physical activities with time.
vii.  Application will be able to calculate burned calories of added physical activities.
viii.  Application will be able to calculate body mass index of user by using user’s
weight and height.
iX.  Application will be able to show user’s weight state by using body mass index
indicator.
X.  Application will be able to calculate Basal Metabolic Rate and daily calories

need.

xi.  Application will be able to monitor nutrition activities history and physical
activities history of users.
xii.  Application will be able to send an email about user’s activities to the dietician
or third person.
xiii.  Application will be able to manage diet. User can start new diet and monitor diet

activities.

xiv.  Application will be able to store weight and height of the user periodically.

According to the business requirements, an activity diagram for DSMA system and use
case diagram for DSMA system are prepared. These two diagrams will be deliverable
for design phase. Interactions and activities within the systems should be designed

useful.
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6.2.2.2 Functional model activity diagram
Figure 6.1: Activity diagram for DSMA
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6.2.2.3 Use case diagram

Figure 6.2: Use case diagram for DSMA
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6.2.3 Design Phase

The design phase decides how the system will operate according to the results of
business requirements that defined in analysis phase. Business requirements, an activity
diagram and use case diagram are deliverable for design phase. Extreme programming
methodology is selected as a SDLC approach in project planning phase. Extreme
programming bases on simplicity. Thus, design phase focused on simple and useful

interface within the scope.
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6.2.3.1 Architecture design
i.  Domain hosting which run on iis7.
ii.  .Net Framework 4.0 should be installed on domain hosting server.
iii.  MSSQL database hosting.

iv.  Integrated mail services with domain hosting

Figure 6.3: Architecture design for DSMA
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6.2.3.2 Database design

Microsoft MSSQL will be used for database design and database development.
Relational database design will be used for DSMA. User calculations and part of
business functions will be done by using stored procedures. Thus, MSSQL database

server version has to support stored procedures. All user data will be stored in database.

Database will be designed according to the business requirements which defined in
analysis phase. Mainly, database will be used for user session management, monitoring

user daily nutrition and physical activities.

6.2.3.2.1 Gathering data

Physical activity calories data is found on Harvard Health Publications. (Harvard
Medical School, Harvard Heart Letter, July 2004) Activities are well described and
studied. Power of the activity can affect burned calories. Thus, activities are divided in
terms of power of it. We can’t say that each person do these activities with same power
and in same location. Location has effect on burning calories, for example running in
the forest burned more calories running in gym. Also each person can’t do physical
activity for same power. These affects will be accepted, but it won’t change
calculations. Finding physical activity calories data has different format and structure. |

have to work on finding data.

Table 6.1: Physical activity data example

Gym Activities 125 pound person Time

Weight Lifting: general 90 calories 30 minutes

Source: Harvard Heart Letter

There is an example of one physical activity calories are listed for 125pound person and
30 minutes duration on table 1. It cannot be used for DSMA. Turkish weight metric is
kg. Users will add their weights as a kg. So 125 pound has to convert kg. Also, 1 minute

calories for each activity have to calculate in order to calculate user’s burned calories.
125 pounds = 56, 81 kg

90/ 30 = 3 calories for 56, 81 kg
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At last, 1 minute calories for 1 kg weight have to calculate for each activity. It is more
useful and effective to calculate user’s activities. It is calculated for Weight Lifting:

General activity as an example.
3/56, 81 =0, 0528 calories for 1 kg weight and 1 minute

Table 6.2: Converted physical activity data example

Gym Activities 1 kg weight for 1 minute
Weight Lifting: general 0,0528 calories
Source: Harvard Heart Letter

For all physical activities conversions and calculations will be done in order to find how
many calories burned for 1 kg weight and 1 minute. Results of these calculations and

conversions for each activity will be saved on Activity database table.

Finding nutrition data with calories is requiring more effort. There are many different
variations for each nutrition item. Especially for Turkish cuisine, one reference cannot
be finding. Thus, nutrition data will be finding on different sources item by item.
Cuisine company websites and big brands of manufacturer web sites are used to find
nutrition data. Ingredients information of packaged nutrition is used. And we assume

that one of these finding results for one nutrition item will be accepted.

For example, 100ml milk has 62 calories on one source. 100ml milk has 61 calories on
another source which that is big brand in Turkey. This differentiation can be because
there is no guarantee that all milks have same substances with same amounts. Also there
are many amount variations for nutrition item. Amount factor can change calories
information. One brunch grape and 100gr grape has different calories information.
Moreover each brunch grape cannot have same calories. Size of brunches can change by

the grape. This is same for all nutrition items.

Also one nutrition item has multiple amount types so that users should add nutrition
item more easy and accurate. Thus, most favorable calories information with different

amount type for each nutrition item will be added to the data.
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6.2.3.2.2 Create database objects with primary keys and foreign keys

Database tables, primary keys, foreign keys and fields will be created according to the
needs of business requirements and functions that are defined in the analysis phase.
Each table will have primary key. It will be used to provide uniqueness of the row. Also

foreign keys will be used to create logical relationships among tables.

6.2.3.2.3 Crate relationships among tables
Tables have logical relationships according to the business functions and objects’ states.
MSSQL supports to create relationships to ensure data whether it is expected in

Relational Database Design.

6.2.3.2.4 Refine & normalize the database design
After all tables and fields defined, database normalization will be done. Database
normalization is the basic principle of relational database design which is the process of

organizing the fields and tables of a relational database to minimize redundancy.

6.2.3.2.5 Data conversion
Nutrition calories and physical activity calories data conversion will be done. Table
records will be added by results of conversion work. After completing data conversion,

new nutrition items and physical activities by added as a database system user.

6.2.3.3 Interface design
Interface design will be done by user’s familiarity of web applications. Internet users are
accustomed to use page wall structure by using social media websites such as Facebook,
Twitter and others’. Design specifications;

i.  Most used parts of the web site will be left-center of the page.

ii.  Less used parts which will give information about user’s states will be on
right side of the page.

iii.  Menu and the user management parts will on the top center of the page.

iv.  Nutrition activities part will be top-center of the main page. It will be most
used in daily usage. Typical daily nutrition activities can be almost 20. It can
be change by day and user.

v.  Physical activities will be bottom-center of the main page. Typical daily

physical activities can be almost 10. It can be change by day and user.
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Vi.

Vii.

6.2.3.3

Auto-complete text boxes will be used in order to find nutrition and physical
activity. It is more easy and user friendly. Also users are accustomed to use
it by using most used web applications such as Google.

Colors will be used to show calorie indicators.

.1 Sign-up form

Users have to fill all fields in sign-up form. Form fields will be validated according to

the characteristics of the field by the DSMA application. If the user doesn’t enter the

value, user will be warned. Some fields in the sign-up form will be used for user and

session management. And some of the fields which will be saved as a user attribute

which will be used to calculate BMI indicator, BMR indicator, intake calories and

burned

user.

calories. Because of this all fields in sign-up form will be necessary to fill by the

Sign up Form Fields for using user and session management.

Email address. It will be used for session management. Email address will
validate by using regular expression check. DSMA system will check email
address is used before. It must be unique.

Name and surname. It will be used for user interaction. Maximum length check
will be done.

Password. It will be used for session management. Password length must be
greater or equals five.

Password Again. It will be used for validating and checking password. Users

have to same password to validate it.

Sign up for fields for using to calculate calories’ calculations. User have to fill it right in

order to get accurate results and information.

Gender. Gender is a parameter to calculate BMR.

Birth Date. Birth date will be used to find user’s age. Age is a parameter to
calculate BMR.

Height. Height is a parameter to calculate BMR, BMI and burned calories.

Weight. Weight is a parameter to calculate BMR, BMI and burned calories.
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v.  Life Style Activity Factor. Life style activity factor is a parameter to calculate

BMR and daily need calories.

vi.  Smoking. It will be used whether it has effects on daily nutrition and physical

activities.

vii.  Alcohol. It will be used whether it has effects on daily nutrition and physical

activities.

Figure 6.4: User sign up form screen
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6.2.3.3.2 Login form

Login form has two fields, one of them is email address and the other one is user

password. These two fields are necessary to login system. Also there is a “Remember

Me” check box to remember username and password for next time. It is optional for

usage. After filling email address and password field user can login by using Login

button. If the user forgot password, user can resend password by using “Forgot My

Password” link button.




Figure 6.5: Login form
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6.2.3.3.3 Adding daily nutrition activities part

There will be four fields to enter daily nutrition activities. First one is which nutrition
taken. User will be able to find nutrition by typing its name. After typing two
characters, autocomplete will work and search results will be listed. User will be able to
select nutrition from search results which listed. After user selects nutrition name,
amount factor and amount type will be loaded automatically. Amount factor and
amount type fields will be used to calculate how much amount nutrition taken. The last

field is meal. This field will be used for reporting to the dietician of user.

After filling fields, user should use “Ekle” button to add nutrition activity. DSMA
system will be refreshed by post backing the web site. Intake calories will be calculated
by automatically and intake calorie information will be updated. It will be shown by red
color at bottom of the saving daily nutrition part. All saved daily nutrition activities will
be listed with meal, amount, and nutrition name and intake calories information as a

report. User can send this report to dietician by email.
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Figure 6.6: Adding daily nutrition activities part
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6.2.3.3.4 Adding daily physical activities part

There will be three fields on adding daily physical activities part on the main page. First

one is which activity done. User can find activity by typing its name. After typing two

characters, autocomplete will work and search results will be listed. User can select to

the results which activity done. Other fields are hour and minute fields to save activity

duration how long time user did it. It will be taken by hour and minutes from the user,

because it is more useful. DSMA is going to calculate total minutes by using hour and

minutes. When user fills all fields, user can add activity by using “Ekle” button. After
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each adding activity, DSMA system will be refreshed by posy backing the web site.
According to the each activity, burned calories will be calculated and it will be updated.

Also daily physical activities part shows total hours that user added. Users should add
24 hour activities. Thus, there is remaining time information that shows how much time
remaining to complete 24 hours. After completing 24 hours activity, daily physical
activity part lists with activity name, time and burned calories information as a report.
User can send this report to dietician by email. Total activity time and total burned
calories will be showed by green color.

Figure 6.7: Adding daily physical activities part

+
Fiziksel Aktivite
Siire: 0 = saat 0 = dakka
Ekle
Aktivite Aciklama Siire Kalori
yuma 7 saat 386,95 calori
5l Masa Isi & saat 1253,95 calori
Sl Oturmak 3 saat 250,99 calori
Sl TV Izleme S saat 340,20 calori
Sl Bilgisayar Kullanma 1saat 121,46 calori
BoA Mail fle Ginder Toplam Yakilan Kalori : 2353,55 calori
Toplam Siire : 24 saat 0 dk
Kalan Siire ; 0 saat 0 dk

6.2.3.3.5 User calories state part

On right side of the main page, there will be a daily calories state part which will show
user’s calories indicators on active day. There will be date information to show active
day of the system. User will be able to change active day by using calendar on page.
First indicator is on daily need calories information. It will be calculated by using life
style factor and Basal Metabolic Rate (BMR). It will be shown by blue color on daily

calories state part.
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Intake calories of user will be shown by red color on daily calories state part. Default
value of daily intake calories is zero. When the user adds nutrition activities for active

day, it will be calculated automatically and updated on time.

At last, burned calories of user will be shown by green color on daily calories state part.
Default value of daily burned calories is zero. When the user saves physical activities

for active day, it will be calculated automatically.

User daily need calories, intake calories and burned calories shows current calories state

of the user on active day. These three indicators will be important outputs of the system.

Figure 6.8: Daily calories state part

Tarih 24.03.2014

Kalori thtivaa 2252 kalori.
Alinan Kalori 1692 kalori
Yakilan Kalori 2354 kalori.

niik Kalori Thtvao Hesapla

6.2.3.3.6 Body mass index part

On the right of the main page, there will be a body mass index part that will show user
current weight status and indicators. It will be calculated by using height and weight of
user. There are three important indicators on BMI part. First one is BMI value. Second
one is a description of BMI state. This description can be underweight, moderate

weight, overweight or obesity. The last one is user optimal weight interval to be
moderate weight.
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Figure 6.9: BMI state part

Beden Kitle indeksi

Boy 175 cm
Kilo 84 ko

BKI 27

Durum Fazla kilolu
ideal Kilo Arahd 56-76

6.2.3.3.7 Activity history page

Activity history page will be able to list daily calories information by historically. If the
user uses DSMA more than one day, user can follow total calories of all days. It will be
able to show difference between total intake calories and total burned calories day by

day. User can send this report to dietician by email.

Figure 6.10: Activity history page.

24.03.2014 tarihinden itibaren aktivite gecmisi.

Tarih Alnan Kalori “akilan Kalori FarkiAlnan - *akilan }
24.03.2014 1692, 25 calori 2353,55 calori 561,30 calaori
A Mail fle Ginder 1 Giin Sonunda Net Kalori : -661,30 calori

6.2.4 Implementation Phase

Final phase in SDLC is the implementation phase. It needs more attraction and longest
part. There is an iterative work until application is built and tested to ensure it performs
as designed. Implementation part has development and testing. After application
development done, unit testing will be done to ensure applications functions works as
defined in scope. After system build, application will be tested to check all functions of

application done within the scope. It is construction part in implementation phase.

After construction, installation will be done on web hosting. Web application will be
published on web hosting server. When the DSMA system publishes on the net, it will
be tested on different browsers and different devices. According to the test results,

SDLC will be worked and it goes until project completed.
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After project development completed and published, maintenance and support processes
will start. Database server and web hosting server will be accessible on time. System

user will add new nutrition item and physical activity to the DSMA.
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7. USABILITY

People use many devices to connect internet, but we focus on which devices more
portable and easily use. Smart phones, netbook and notebooks are our target for DSMA.
All of these devices can have different operating systems. Because of this, we don’t
want to restrict users according to the by using device or operation systems. According
to the marketing research, percentage of 75 of people use Wi-Fi while percentage of 49
of people use mobile internet for Turkey. (McBDC Business Development &
Consultancy Services Co.Ltd, 2013, Mobile Technology in Turkey) Thus, we decided to
develop web application to reach all of users. Internet connection and devices which has
browser application are necessities to use DSMA.

DSMA design is based on functionality and simplicity. Basic web application
development components and simple design is selected. One template works on each

application, there is no variation by device or operating system.

7.1 USAGE SCENARIO
Users have to access to the DSMA web site address by using their devices with internet

connection. A new user scenario for one daily usage is defined step by step.

i.  User is going to sign up to the DSMA system by using sign-up form. User has to
fill all fields on sign-up form in order to start DSMA. If the user has already
signed up before user can go next step that is login.

ii.  User is going to login to the DSMA system by using login form. User can check
remember me so that user will be logged to the system automatically.

iii.  User is going to check the daily need calories information.
iv.  User is going to check user’s current BMI indicator and weight level of it.
v.  User is going to use DSMA system for one day (24 hours).
vi.  User is going to add all daily nutrition activities within 24 hour. Even if a
nutrition activity has zero calories such as drinking water. User has to add it.
vii.  User is going to add all daily physical activities within 24 hours including
sleeping, sitting, watching TV etc.
viii.  User is going to check whether all daily activities added with accurate

information or not.
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Xi.

Xil.

Xiii.

Xiv.

User is going to check calculated total intake calories.

User is going to check calculated total burned calories.

User is going to compare calculated daily need calories, total intake calories and
total burned calories.

User is going to evaluate comparing results and make decisions about it.

As a result of user evaluation and decisions, user should define what short-term
changes should be taken in user’s daily life.

User is going to apply usability test.
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8. FINDINGS

Sample is determined as a heuristic and people who are working in weekdays are
selected. All of participants used DSMA for one day of the weekday. Each participant
joined to the survey as a volunteer. 19 people wanted to join survey but two of them
didn’t follow usage scenario and then those two users’ surveys removed from sample.
So, 10 female and 7 male participants used DSMA according to the usage scenario and
they applied surveys successfully. Participants’ surveys compared with DSMA

monitoring data in order to approve survey.

Minimum age of sample is 19 and maximum age of sample is 51. Average age of
sample is 31. Average age of sample can be considered as youth working age.
According to the BMI indexes of sample, 1 user obese, 7 users are overweight and 9

users are moderate weight. Nearly, half of the participants are overweight.

8.1 SUS SURVEY FINDINGS
Scoring SUS for each participant

i.  For odd items: subtract one from the user response.

ii.  Foreven-numbered items: subtract the user responses from 5
iii.  This scales all values from 0 to 4 (with four being the most positive response).
iv.  Add up the converted responses for each user and multiply that total by 2.5. This

converts the range of possible values from 0 to 100 instead of from 0 to 40.

Participants’ grades for each questions added to the Table 4. SUS scores calculated for
each participant. According to the SUS scoring method, a SUS score for each
participant above a 68 would be considered above average and anything below 68 is
below average. According to the SUS survey results, one user score is below 68 and 16
users’ score is above 68. It means that 16 users of 17 users found DSMA is useful and
just one user of sample DSMA is not useful. Besides, average score of all participants is
83. One of the participants uses internet lower than two hours for a day, and 16

participants of the participants uses internet more than two hours for a day.
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Table 8.1 SUS survey results

Questions
gl{92(q3 |94 (5|96 (q7|g8 [q9|ql0 | SUS Score
PL |5 ]2 |4 |1 |5 |1 |4 |1 |5 |2 |9
P2 |4 |1 |4 |2 |5 (2 |4 |1 |4 |1 |85
P3 |3 |2 |3 |2 |3 (2 (3|2 |4 |2 |65
P4 |2 |2 |4 |2 |4 |2 |4 |2 |4 |2 |70
P5 |5 |1 |4 |2 |5 |1 (4|1 |4 |1 |9
P6 |3 |1 |1 |1 |5 (1|5 |1 |5 |1 |85
%) P7 |3 |1 |5 |1 |5 (5|5 |1 |5 |5 |75
§ P8 |5 |1 |5 |5 |5 |1 |5 |1 |5 |2 |875
'S PO |5 |1 (4 |1 |5 |1 |3 |1 |5 |1 925
= P10 |5 |1 [4 |1 |5 |1 |4 |1 |4 |1 925
o Pt |3 |1 ][5 (1|4 2[5 ]1 |5 |2 |[875
P12 |3 |1 |2 |2 |4 |1 |3 |1 |3 |2 |70
P13 |5 |1 |5 |1 |5 |1 |5 |1 |5 |1 |100
P14 |4 |1 |4 |2 |4 |1 |5 |1 |5 |2 |875
P15 |3 |2 |4 |1 |4 |1 |4 |2 |4 |1 |80
P16 |5 |1 |5 |4 |4 |1 |4 |1 |5 |3 825
P17 |4 |2 |4 |2 |4 |2 |4 |2 |4 |2 |75
Mean | 83,2353

8.2 DSMA USABILITY TEST FINDINGS

Usability test will be applied to the user after they use DSMA for one day. Users have
to follow usage scenario when they use DSMA. All questions are targeted to evaluate
what results of using DSMA are.

DSMA Usability survey applied to evaluate users’ reactions to the DSMA application
usage. Usability survey results showed us whether DSMA is effective to create
awareness of how daily activities affect peoples’ body weight. Usability test will be
summarized question by questions. Question 7 and question 8 are related to the daily

monitoring data, so they won’t be analyzed detail.

Question 2 results: Two users of the sample selected their body weight level wrong, but
15 users of the participants selected body weight level are right. Users’ responses

compared to the BMI calculations of DSMA.
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Table 8.2 DSMA usability test question 2 results

Q2. What is your body weight level?

Answer Options Response Response
Percent Count

Underweight 5,9% 1

Moderate weight 58,8% 10

Overweight 29,4% 5

Obese 5,9% 1

Question 3 results: DSMA showed daily calories need of the users, even though four
users of the participants still didn’t know how many calories need. On the contrary 13

participants (percentage of 76, 5) learned it.

Table 8.3 DSMA usability test question 3 results

Q3. Do you know how much calories do you need for one day?

Answer Optiors Response Response
Percent Count

No, I don't know 23,5% 4

Yes, | know. | learned from DSMA application. 76,5% 13

Yes, | have already known 0,0% 0

Question 4 results: 10 participants (percentage of 58, 8) learned what their ideal weight

interval is by using DSMA. One user of participants didn’t learn it even though DSMA

showed it for each registered user. 6 users of participants had already known.

Table 8.4 DSMA usability test question 4 results

Q4. Do you know what your ideal weight interval is?

Answer Options Response Response
Percent Count

No, I don't know 5,9% 1

Yes, | know. I learned from DSMA application. 58,8% 10

Yes, | have already known 35,3% 6

Question 5 results: 15 users (percentage of 88, 2) of participants saved all daily nutrition

activities, two of the participants couldn’t save some of them.
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Table 8.5 DSMA usability test question 5 results

Q5. Can you save all nutrition activities by using DSMA application?
Answer Options Response Response
Percent Count
No, | coudn't save 0,0% 0
Yes, but | couldn't some of them. 11,8% 2
Yes, | saved all activities. 88,2% 15

Question 6 results: 11 users of participants (percentage of 64, 7) saved all daily physical
activities successfully, 6 users (percentage of 35, 3) of them couldn’t save some of the

physical activities.

Table 8.6 DSMA usability test question 6 results

Q6. Can you save all physical activities by using DSMA application?
AT G Response Response
Percent Count
No, | coudn't save 0,0% 0
Yes, but | couldn't some of them. 35,3% 6
Yes, | saved all activities. 64,7% 11

Question 9 results: As a result of daily self-monitoring data, 9 (percentage of 52, 9)
users of the participants decided that they need to change eating behaviors. 6 users
(percentage of 35, 3) of the participants thought that no need to change. At last, 2 users

(percentage of 11, 8) of the participants decided that they need less eating activities.

Table 8.7 DSMA usability test question 9 results

Q9. As a result of daily nutrition activities report, what should change to
keep your body weight ideal?

Answer Options Response Response

Percent Count

No need to change, I have well nutrition behaviors. 35,3% 6

I need less eating activities; | have too much eating 11,8% 2

I need more eating activities; I don’t have enough 0,0% 0

I need to change eating behaviors with healthy 52,9% 9

Question 10 results: 3 users (percentage of 17, 6) of the participants thought that they
live active and they do enough sport. They don’t need to change. Apart from this, 16
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users (percentage of 83, 4) of the participants though that they need to change to keep
body weight is ideal.

Table 8.8 DSMA usability test question 10 results

Q10. As a result of daily physical activities, what should change to keep your
body weight ideal?
O Response Response
Percent Count
I live too much passive, | need to be more active and
> 23,5% 4
| need to do sport.
I live passive; | need to be more active. 23,5% 4
I live active; but I don’t do sport. I need to do sport. 35,3% 6
I live active and | do enough sport. 17,6% 3

Question 11 results: Usability test score is 4, 41 is over 5. When we calculate this score
over 100 by multiplying 20, it equals 88, 2. Just 2 users of the participants are hesitant.
Four users are agreed and 9 users are strongly agreed.

Table 8.9 DSMA usability test question 11 results

Q11. DSMA is a useful and effective application to use as a dietary self-monitoring application?

Answer Options SFroneg 2 3 4 Strongly Rating Response
Disagree agree Average Count
0 0 2 6 9 441 17
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9. DISCUSSION

| observed two users of the participants when they were using DSMA. They hardly
decided to the amount of nutrition that eats. Users didn’t decide how amount of
nutrition that want to eat before take it. It was an example of unconscious nutrition
habit. Besides, according to the all my observations and experiences with participants,
they were just focus on nutrition activities to keep body weight healthy. Even DSMA
forced to the users to add physical activities, they were not aware of how daily physical
activities affect body weight. There is a misconception, if someone wants to keep body

weight is healthy, they just have to control nutrition activities.

Sample users thought DSMA application is useful and effective application in order to
collect daily activities self-monitoring data with accurate information on time.
According to the results of SUS survey and DSMA usability test, users realized what
their nutrition and physical activities are. User learned effect of their nutrition and
physical activities as calories. Reporting all daily activities, calorie information, BMI
and BMR body weight indicators as a self-monitoring data found DSMA application is
useful and effective application to keep body weight is healthy. In another words,
DSMA application can be used to prevent chronic and acute diseases of obese and

overweight problems.
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10. RESULTS

The purpose of this study is designing and developing online dietary self-monitoring
application by taking into account Turkish habits in order to create awareness about
how daily activities affect peoples’ weight and health. DSMA application designed and
developed as an online application. Heuristic sample users used DSMA with portable
devices and all kind of computers that have internet connection. There was no any

restriction about which device can use to the users.

Sample users used DSMA for one day according to the usage scenario. Two surveys
applied to the sample users to evaluate DSMA usability. Survey results analyzed and
summarized. SUS survey score average is 83, 2 over 100 and DMSA usability test score
is 88, 2 over 100. According to these two indicators, heuristic sample users found that
DSMA is a useful and effective online application to use as an online dietary self-

monitoring application by Turkish habits.
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APPENDIX 1: Applied SUS Usability Survey in Turkish
1. DiyetUygula.com sayfasina kayith oldugunuz, mail adresiniz nedir?
2. Bir giin de ortalama kag saat internet kullaniyorsunuz.

a. 2 saatten daha az

b. 2 saatten daha fazla

Mail Adresi- Tarih: [ 1

DiyetUygula.com Tez Uygulama Anketi

DiyetUygula.com ile bir ginlik{24 saat) beslenme ve fiziksel akfivitelerinizi kaydetiikien
sonra, uygulama anketi doldurulacaktr.

Anketi tamamladiktan sonra litfen "Bitti" butonuna tklamayr unutmayin.

Kesinlikle Kesinlikle
Katilmiyorum Katilnyorum
1. Bu web sayfasini daha sik kullanabilece gimi
digandyorum. O O O O O
2 Web sayfasini gereksizyere karmasgik ] ] ] ] ]
puldum.
3 Web sayfasimin kullanimi cok kolay. D |:| D D D
4. Web sayfasinin kullanilabilmesiicin yardim D |:| D D D
gerektigini disiniyorum.
5. Web sayfasindakiiglemler gizel bir gekilde
iligkilendirilmis. O O O O O
6. Web sayfasinda cokfazla tutarsizlik
oldugunu digindyorum, N o o N N
7. Web sayfasini kullanmay, bir cok kullanici ] ] ] ] ]
kolayca égrenebilir.
. Web sayfasinin cok kullamgsizoldugunu ] ] ] ] ]
digandyorum.
9. Web sayfasinicok rahat kullandim. ] ] ] ] ]
10, Web sayfasini kullanmaya baglamadan dnce ] ] ] ] ]

dgrenmem gereken bir cok sey var.

Uygulama hakkinda yorum:
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APPENDIX 2: Applied SUS Usability Survey in English
I.  What is your mail address that you use for DSMA?

ii.  How many hours do you use internet for one day?
a. Less than two hours
b. More than two hours

0O O 0 ofdofbooOoofgd

L OO oo o oo

Strongly
Agree

[

0 oo oo oo i

System Usability Scale
Instructions: For each of the following statements, mark one box that best describes
your reactions to the website today.
Strongly
Disagree
1. | thinkthat | would like to use this website
frequently. u u
2. | foundthis website unnecessarily complex. ] ]
3. | thoughtthis website was easyto use. ] O
4. | thinkthat | would need assistance to be D |:|
ableto usethis website.
A | foundthe various functions inthis website D |:|
werewell integrated.
6. | thoughtthere was too much inconsistency ] ]
in this website.
7. | wouldimagine that most people would ] ]
learn to use this website very quickly.
8. | foundthis website very D |:|
cumbersomefawkwardto use.
9. | felt very confidentusing this website. ] ]
10. | neededtolearn a lot of things before| O] O]
could get going with this website.
Please provide any comments about this website:
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APPENDIX 3: Applied DSMA Usability Test in Turkish
DiyetUygula.com Tez Uygulama Anketi

DiyetUygula.com ile bir giinliik(24 saat) beslenme ve fiziksel aktivitelerinizi

kaydettikten sonra, uygulama anketi doldurulacaktir.

Anketi tamamladiktan sonra liitfen "Bitti" butonuna tiklamay1 unutmayin.

3. DiyetUygula.com sayfasina kayitli oldugunuz, mail adresiniz nedir?
4. Bir giin de ortalama kag saat internet kullaniyorsunuz.
a. 2 saatten daha az
b. 2 saatten daha fazla
5. Kilo seviyeniz nedir?
a. Azkilolu
b. Normal(Ideal) Kilolu
c. Fazlakilolu
d. Obez
6. Bir giin i¢in ihtiyaciniz olan, almaniz gereken kalori miktarini biliyor musunuz?
a. Hayir, bilmiyorum.
b. Evet, diyetuygula.com lizerinden 6grendim.
c. Evet, zaten biliyordum.
7. ldeal kilo araliginiz1 biliyor musunuz?
a. Hayir, bilmiyorum
b. Evet, diyetuygula.com iizerinden 6grendim.
c. Evet, zaten biliyordum.
8. Giinliik tim beslenme aktivitelerinizi kaydedebildiniz mi?
a. Hayir, kaydedemedim.
b. Evet, ama bazilarin1 kaydedemedim.
c. Evet, hepsini kaydedebildim.
9. G@inliik tiim fiziksel aktivitelerinizi, kaydedebildiniz mi?
a. Hayr, kaydedemedim.

b. Evet, ama bazilarin1 kaydedemedim.
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c. Evet, hepsini kaydedebildim.
10. Giinliik tiim beslenme ve fiziksel aktivitelerinizi kaydettikten sonar, olusan durum
hangisidir?
a. Yakilan kalori > Alinan Kalori
b. Yakilan kalori < Alinan Kalori
€. Yakilan kalori = Alinan Kalori
11. Giinliik kalori durumuna gore, olmasi gereken sonug nedir?
a. Kilo kaybetmek
b. Mevcut kiloyu korumak
c. Kilo almak
12. Giinliik beslenme aktivite sonuglarina gore, daha saglikli yasamak i¢in ne
yapmalisiniz?
a. Degisiklik yapmama gerek yok, diizenli besleniyorum.
b. Daha az beslenmeliyim, ¢ok fazla besleniyorum.
c. Yetersiz(az) besleniyorum, daha fazla beslenmeliyim.
d. Sagliksiz ve diizensin besleniyorum, daha saglikli beslenmeliyim.
13. Giinliin fiziksel aktivite sonuglarina gore, daha saglikli yasamak i¢in ne
yapmalisiniz?
a. Cok pasif ve hareketsiz yasiyorum, daha aktif ve spor yaparak yagamaliyim.
b. Pasif yasiyorum, daha aktif olmaliyim.
c. Aktif yagtyorum, ama spor yapmiyorum. Spor yapmaliyim.
d. Aktif yasiyorum ve spor yaptyorum.

14. DiyetUygula.com kalori ve aktivite takibi i¢in kullaniglt bir uygulama mi?

Kesinlikle Kesinlikle
Katilmiyorum Katiliyorum
1] 1 1] 1 ]
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APPENDIX 4: Applied DSMA Usability Test in English
1. What is your mail address that you use for DSMA?
2. What is your body weight level?
a. Underweight
b. Moderate weight
c. Overweight
d. Obese
3. Do you know how much calories do you need for one day?
a. No, I don’t know
b. Yes, I know. I learned from DSMA application.
c. Yes, | have already known
4. Do you know what your ideal weight interval is?
a. No, I don’t know
b. Yes, I know. I learned from DSMA application.
C. Yes, | have already known
5. Can you save all nutrition activities by using DSMA application?
a. No, I couldn’t save
b. Yes, but I couldn’t save some of them
C. Yes, | saved all activities.
6. Can you save all physical activities by using DSMA application?
a. No, I couldn’t save
b. Yes, but I couldn’t save some of them
C. Yes, | saved all activities.
7. After saving all nutrition and physical activities, what is your daily calories result?
a. Burned calories > Intake calories
b. Burned calories < Intake calories
c. Burned calories = Intake calories
8. As aresult of net calories, what will happen
a. Loss body weight
b. Keep body weight
c. Gain body weight
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9. As aresult of daily nutrition activities report, what should change to keep your body
weight ideal?
a. No need to change, I have well nutrition behaviors.
b. 1 need less eating activities; | have too much eating activities.
c. Ineed more eating activities; I don’t have enough eating activities.
d. I need to change eating behaviors with healthy nutrition.
10. As a result of daily physical activities, what should change to keep your body
weight ideal?
a. | live too much passive, | need to be more active and | need to do sport.
b. 1 live passive; | need to be more active.
c. Ilive active; but I don’t do sport. I need to do sport.
d. 1live active and | do enough sport.

11. Do you think that DSMA is a useful application to use as a dietary self-monitoring

application?
Strongly Strongly
Disagree Agree

1 I 1 1 [
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