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Abstract: Nutrition and proper diet plays critic role on development of the high school students.
During school age disorders due to diet of student may cause problems and open door to the
some other diseases. Early detecting and tracking disorders may play important role on the
youth health. We find Body Mass Index (BMI) would be relevant in our work in order to
diagnose and keep track of disorders. We built computer program called Tracking Nutrition and
Health (TNH) especially for high school students and kept track of height, weight, age of
students to measure disorders. BMI values outside of the certain range are considered as a sign
of disorder. In order to overcome disorders some tips and suggestions are given such as diet
plans, exercises and etc. Activities and suggestions are being kept on the system and progress is
analyzed over time to make decisions and observe progress that has been made. In this paper
limitations, advantages and disadvantages of the proposed method is going to be discussed.
Furthermore we will address experience, knowledge and skills we gained through
implementations and research.
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Introduction

Nutrition and proper diet plays critic role on development of the high school students. During school age
disorders due to diet of student may cause problems and open door to the some other diseases. Early detecting and
tracking disorders may play important role on the youth health. In our work we built computer program called TNH
especially for high school students and kept track of height, weight, age of students to measure disorders. BMI values
outside of the certain limits are considered as a sign of disorder. The project is about building up a web-based health
tracking system for youth especially high school students. The desired Web oriented system would keep track of its
members' health conditions and provide health suggestions to the members according to the personal information they
subscribed. Our main concern on this project was to complete the user interfaces and built computer program for
calculation, submission of data and displaying results and so on. The system we would like to implement is going to
answer the needs of specific group of people. Instead of various and complex medical issues we will focus on more
common problems such as height, weight problems Targeted users are teenagers from eleven to eighteen years old. By
choosing specific user group, we did get more chance to focus on users’ specific problems. We also realize making
assumptions about individual especially for young people is challenging task. For privacy concerns we embed user
authentication in our project. We wanted to prevent user information from unauthorized access and modification.

Method

Body Mass Index is used to calculate individual body fat based on his or her body weight and height. The formula is
very simple and universally used. BMI also can be calculated using BMI chart on (Body Mass Index Table).
BMI formula can be calculated dividing body mass to individual s square of height.

BMI = mass(kg)/height(m)?
While calculation of BMI goes back to 19th century BMI gained popularity via published paper in 1972 which found

BMI to be good approximation body fat percentage (JeremySinger-Vine, 2009)( Keys, Ancel. and friends, 1972). BMI
is originally intended to use for population studies but because it’s simplicity it is used also for individual diagnosis in
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spite of its inappropriateness. It provides how a person is thin or thick and allow professional to make decisions based
on numeric value of BMI. For individuals we take value of BMI of 18.5 to 25 to indicate optimal weight; BMI lower
than 18.5 suggests that the person is underweight while the number above 25 indicates that the person is overweight;
BMI number above 30 indicates that the person is obese (over 40 is morbidly obese). We use certain ranges of
numbers to indicate students have malnutrition or disorders. World Health Organization (WHO) considers BMI less
than 18.5 as underweight and a sign for eating disorder. BMI greater than 25 is diagnosed as overweight and above 30
is considered as obese (BMI Classification). Table 1 below shows ranges and their interpretations according to number
defined by WHO.

Table 1 Ranges of BMI values

Category BMI range — k'y_..‘mz BMI Prime
Very severely underweight less than 15.0 less than 0.60
Severely underweight from 15.0 10 16.0 from 0.60 o 0.64
Underweight from 16010 18.5 from 0.64 0 0.74
Normal (healthy weight) from 18.5 10 25 from 0.74 ta 1.0
Overweight from 25 to 30 from 101w 1.2
Obese Class T (Moderately obese) from 30 to 35 from 1.210 1.4
Obese Class 1T (Severely obese) from 35 to 40 from 1.4 10 1.6
Obese Class III (Very severely obese) | over 40 aver 1.6

BMI values above are used for adults and BMI for young’s and children is used differently. Although calculation is as
same as adult evaluations of BMI are done by comparing to typical values for other children of the same age. Instead
of set threshold for malnutrition, the BMI percentile allows comparison with the children of the same gender and age
(BMI for Children and Teens). BMI falls under 5th percentile is considered underweight, and above 95th percentile is
considered to be overweight. We are giving special and careful attention to the people are categorized as underweight
and overweight since that group of people are considered to have disorders according to BMI calculations. A reference
BMI table for boys’ age between 2 to 20 can be seen in Figure 1.
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Figure 1: BMI for age percentiles for boys 2 to 20 years of age.

Although BMI is simple to calculate and interpret different BMI tables are available for different nationality and age
and gender. To make appropriate decisions all aspects should be considered. Table for other groups and nations can
be integrated into the software and more generalized system can be built as a future program. The recommended
distinctions along the linear scale may vary from time to time and country to country making global longtitual surveys
problematic. As we mentioned BMI can be changed and in 1998, the U.S National Institutes of Health and the Centers
for Disease Control and Prevention brought U.S definitions into line with WHO guidelines, lowering
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normal/overweight cut off from BMI from 28.5 to 25 and effect of this change 29 million healthy population becomes
overweight (Who's fat: New definition adopted). BMI may differ from country to country and as an example BMI
values for Japanese people are given in Table 2.

Table 2 BMI Range and Categories for Japan

Category BMI range — kg.-'m:

Mormal from 185 10 22.9

Owerweight | from 23.0 10 24.9

Obese 25.0 and above

BMI data is becoming more and more pertinent to the growth of children, due to the majority of their exercise habits
(Barasi, M. E.,2004). BMI has been used by WHO as standard for recording obesity statistics since early 1980.
However accuracy of BMI is still debated. For example one problem in elderly and children is differences in bone
density and that makes difference in total weight.

TNH consists of several components. The first part is the Subscription form. Subscription form allows new users to
subscribe their personal information. The information submitted by the users will be recorded in the database and
become a profile for user. User information can be viewed and changed when desired or needed. Keeping user
information at each step will allow us to see improvements and deterioration of individual. In figure 2 submission and
data gathering is shown.

Member Registration
Name : Haluk

Surname : Dilmen

Identity Number :|12312312312

Gender : Male |+

Adress : Firat Universitesi
Age : 36

Height : 180

Weight : 78

School : Firat Universitesi
E-Mail : hdilmen2@gmail.com

[ Create |

Figure 2: User information submission

The second part of the program is used for calculating BMI data for users. Based on BMI data, user will be
categorized and class for user is determined. As indicated BMI range for categories are not static. From time to time
depending on geographical regions and populations numbers can be interpreted differently. For example BMI number
can be interpreted as a normal weight for individual in US and same number will indicate individual is overweight in
Japan. Country, region, time criteria must be set for different regions and population. Once BMI data is calculated
category of user is determined and written on the screen. To make interpretations and comparison easier, the user BMI

121 www.tojsat.net



TC]S AT TOJSAT : The Online Journal of Science and Technology- July 2013, Volume 3, Issue 1

is located in the Figure 3. Since regular methods mostly just finds category for subject and let them to locate BMI on
the table. In some situations process of getting exact location for BMI can be confusing. Designing system
automatically to locate BMI on the chart makes system more usable and user friendly. In figure 3 result of BMI
calculation is shof\ivn. .
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Figure 3: BMI calculation for adults

In this study our interested group was mainly young people. However since BMI calculated same way for young and
the other we also make program to handle subject who is older than twenty. BMI is calculated same way but different
chart is used for people are older than twenty. Result of that calculations are shown in figure 4.
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Figure 4: BMI calculation for young

The third part of the program is identifying categories to give suggestions consist of physical exercises and proper
nutrition suggestions. TNH records improvements and progress has been made by subject. If no improvements are
observed suggestions are adjusted accordingly. TNH is not meant to be used for medical treatment. If student
conditions are worsening to get professional help TNH may suggest student to get professional help. In this study we
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will not consider much about health care issues instead we will focus on computer program is built for solving
addressed issues.

Conclusion and Discussion

The targeted computer program is described in above called TNH is built. Challenging issues we faced during research
and implementation was the complexity of subject and methods applied to application in this area. BMI is used in this
article may have different meaning for different age groups, countries and populations. Research main target youths
are growing fast and people are within range of this age are under risk if the proper nutrition and care is not given. We
believe the proposed system is going to help to identify and may solve issues given some tips and suggestions. BMI is
used to identify and diagnose weight and height related problems. Since there is ongoing discussion about usage of
BMI for diagnosing individual weight height related problems. We did not concern about is appropriateness. As a
future work other measurements methods can be used instead of BMI for specific need and diagnosis.

References

Barasi, M. E. (2004). Human Nutrition - a health perspective. ISBN 0-340-81025-4.

BMI Classification by World Health Organization. . (2012) Retrieved from http:/ / www. who. int/ bmi/ index.
jsp?introPage=intro_3.Html

Body Mass Index Table from the National Institutes of Health's NHLBI. (2012). Retrieved from http:/ / www. nhlbi.
nih. gov/ guidelines/ obesity/ bmi_tbl.htm

Center for Disease Control. BMI for Children and Teens (n.d.). Retrived from http:// www. cdc. gov/ nccdphp/ dnpa/
healthyweight/ assessing/ bmi/ childrens_BMlI/about_childrens_BMI. Htm

CNN, Who's fat New definition adopted (2010). Retrieved from http:/ / www. cnn. com/ HEALTH/ 9806/ 17/
weight. guidelines/

Jeremy Singer-Vine. (2009). Beyond BMI: Why doctors won't stop using an outdated measure for obesity. Retreived
form http:/ / www. slate. com/ id/ 2223095/

Keys, Ancel; Fidanza, Flaminio; Karvonen, Martti J.; Kimura, Noboru; Taylor, Henry L. (1972). "Indices of relative

weight and obesity". Journal of Chronic Diseases 25 (6—7): 329-43. doi:10.1016/0021-9681(72)90027-6. PMID
4650929

123 www.tojsat.net





