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Abstract—The incentive of the mobile applications presented
in this paper is the extensive spread of the mobile phone culture
during the past decade. The first application is CalorieMeter, a
calorie intake monitoring application. Cheer Up, the second ap-
plication is based on self-help scientific methodologies for diag-
nosing possibilities of different kinds of depressions. Designs of
both applications are based on the ideology of Mobile Phone
Template applications. It supports easy transformation of a
given application into other application domains and allows us
gain natural language and regional languages independence,
hence the global nature of our approach. Our applications have
been developed for and tested on low- medium range of mobile
phones.

I. INTRODUCTION

OBILE phone applications developed for the im-
provement of health of individuals capitalize the
ubiquitous nature of mobile phones. Our first application,
CalorieMeter concentrates on the improvement of the physi-
cal well-beingof an individual. The goal of this application
is to motivate an individual to monitor his food and calorie
intake so that he is able to meet his calorie needs without ex-
ceeding his permissible calorie amount for a particular day.
The number of calories available for consumption per day is
calculated using the Harris-Benedict equation [1]. We have
created an intuitive and graphical interface to persuade users
to use CalorieMeter regularly. This application as it is pre-
sented here targets English-literate users but its food choices
can be conveniently adapted to any language and culture.
The English texts in the language dependent screens (for ex-
ample, user’s profile) can be readily translated to any lan-
guage we want to adapt the application to. The English texts
can then be easily replaced by translations. All this is possi-
ble because the application design follows Template Ideolo-
gy as defined in [2]. A template application is an application
which can easily be modified from one domain to another.
The second application, Cheer Up is designed to help an
individual to check the state of his mental health. Its goal is
to help the user to become aware of his depressed state, if he
is in one and to get a confirmation of his good mental status
otherwise. We have created an appealing and enticing inter-
face so the user can understand the flow of the application
without any outside explanations. We believe that the inti-
macy and privacy of mobile phones will make people use
the application and consequently help them overcome the
stigma attached to depression. Eventually, they would seek a
professional help, when needed. The application mainly tar-
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gets teenagers who are regular cell phone users, might be
depressed but otherwise would not seek help. We also show
that application design follows Template Ideology.

A. Paper Organization

In section II, we present the physical health aid applica-
tion, CalorieMeter. In section III, we present the mental
health application, Cheer Up. For each application, we have
described the application functionality, technical details,
challenges and lessons learnt. In Section IV we show the
working of the applications followed by the Template Ideol-
ogy [2]. Section V is a conclusion of the paper.

II. CALORIEMETER

CalorieMeter helps the user monitor his food and calorie
intake. In this application, the user sets his profile, enters
food consumed, and the application monitors and reports his
caloric intake and balance. The application also suggests
food items the user could consume while still remaining
within the permitted calorie intake.

Four major factors motivated us to develop CalorieMeter.
The first factor is the rising obesity throughout the world.
WHO [5] projects that by 2015, approximately 2.3 billion
adults will be overweight and more than 700 million will be
obese. The second factor is the lack of awareness of the
calorific value of food items amongst individuals. Another
factor is the lack of awareness of the calorie needs of an in-
dividual and need of consumption of a balanced diet.

A. Application Functionality

On using the application for the first time, the user is
prompted to set a profile. The Profile screen consists of a
form like interface with fields for name, sex, birth date,
height and weight. On saving the profile, the Home screen
appears. The Home screen has four options: Profile, Food
Categories, Calorie Balance and What To Eat???. All the
options navigate to their respective screens.

On the Food Categories screen, the user selects the food
category and a food item grid of the corresponding food cat-
egory appears. The three food categories are Fruits and
Vegetables, Meats and Grains and Deserts and Soda. Each
category is represented as a 3X3 grid of food items. The
background color of the selected food item in the grid
changes dynamically according to the time of the day along
with the audio pronunciation (Fig. 1(a)). On selecting the
food item the user is navigated to the Food Item Details
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Fig 1. (a) Food Items Grid , (b) Food Item Details

screen (Fig. 1(b)). Quantity can be entered on the Food Item
Details screen [for grains, 1 implies 100 grams]. On choos-
ing Save, the calories for the food item are added to the al-
ready consumed calories of that particular day.

The Calorie Balance screen helps the user approximate
his share of daily permitted calories consumed (as calculated
for user profile by our algorithm) and left to be consumed
through a pie chart. The red color fraction of the pie signi-
fies calories consumed and the green portion of the pie sig-
nifies the calories available for the day (Fig. 2(a)).

The What To Eat??? button on the Home screen navigates
the user to the What To Eat??? Screen (Fig. 2(b)). This
screen suggests intelligent and healthy food item sugges-
tions to the user. The suggestions are displayed in the form
of a grid. Any food item consumed from this grid assures
that the user does not exceed the permitted calorie intake for
that day.

The application also has additional alert messages dis-
played on the screen on occasions when the user does not
eat or exceeds the calorie limit.

B. Key Features

CalorieMeter has attractive grid navigation with integrat-
ed audio support. The user can use the up, down, left and
right buttons to navigate and select food items from the cells
of the 3X3 grid. The name of the selected food item is pro-
nounced in English, but that can be changed due to the tem-
plate design to any other language. The application can also
serve as language teaching tool in a case when user lan-
guage is different than the language used in the application.
Another feature is the dynamic resizing of images in the
grid. Hence we store only one copy of the image. The appli-
cation also implements an intelligent algorithm for sugges-
tions of healthy food items that can be consumed to remain
within the calorie limit.

C. Technical Details

CalorieMeter incorporates 27 .png images with 120X120
size and 27 .wav files in the application and supports low
end mobile phones (CLDC, MIDP 1.0). It has been devel-
oped using J2SDK, Eclipse IDE, J2ME Wireless Toolkit
and Eclipse ME, Eclipse plug-in to develop J2ME code.
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We reuse our custom grid implementation code which is
populated dynamically based on the food category chosen.
Our custom method dynamically re-sizes the images to fit
the grid irrespective of the mobile phone screen size. The
widths and heights of the images initially 120X120 are di-
vided by an integer factor which is incremented on iteration
till the re-sized image fits perfectly in the grid. We also im-
plemented a string tokenizer to parse the .txt files containing
data about the food items. We used RecordStores to emulate
RDBMS by creating separate RecordStores to store informa-
tion related to User Profile, Food Categories, Food Items
and Food Consumption. Since J2ME does not have a built in
date type, we accept the birth date of the user and store it as
month, date and year.

What To Eat??? screen considers calories consumed for
the day and permissible calorific value for the day and out-
puts a grid of food items which can be consumed without
exceeding the permissible calorie limit. The weight-age as-
signed to each category is the motivation factor as the output
has more healthy options than unhealthy ones.

Fig 2. (a) Calorie Balance screen (b) What To Eat??? Screen

D. Challenges and Lessons Learned

The success of the application depended on the image size
and clarity for easy comprehension by the user. Also, inclu-
sion of packaged food items, platters and combos as food
choices could increase the versatility of the application. This
can be easily added during the customization. CalorieMeter
can be also customized by adding/replacing picture set of
food items according to the age groups and the regions,
counties of users. Our application does not consider the fre-
quencies of consumption of food items or the physical activ-
ities of the individual, but the template design allows and
supports extensions.

E. Related Work and Comparison

This section describes a short comparison between proto-
types of health applications deployed on technology plat-
forms with consideration to type of architecture, motivation-
al strategy employed and target audience. The applications
we compare are PmEB [11], BALANCE [9], Heart Angel
[10], FotoFit [7], and Wellness Diary [12]. PmEB [11] re-
quires an internet enabled mobile phone whereas HeartAn-
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Fig 3. (a) Sample Survey Picture (b) Sample Diagnose Image (c) Survey Results

gel [10] requires a Bluetooth enabled cell phone. All of them
are standalone applications whereas PmEB [11] has clien-
t-server architecture. All the applications except PmEB [11]
and Wellness Diary [12] require an external hardware de-
vice. For example Heart Angel [10] requires a heart rate
monitoring hardware device. The motivational strategy in
PmEB [11] and Wellness Diary [12] is control, in BAL-
ANCE [9] is challenge, in FotoFit [7] is competition and in
HeartAngel [10] is encouragement. BALANCE [9], Heart
Angel [10], Wellness Diary [12] target fitness enthusiasts,
PmEB [11] targets obese mobile phone users and FotoFit [7]
was developed for college students.

III. Cueer Up

Cheer Up is designed to evaluate the mental health of in-
dividuals by discovering if they are in a depressed state, cat-
egorize this state and send a warning to the user. It is an at-
tempt to make Cognitive Behavioral Therapy (referred as
CBT hereafter) [14] more accessible and personalized. We
hope it would appeal to young people and make them aware
that they might need to seek professional help.

A. Motivation

Depression is the single biggest cause of suicides in the
world [22]. Most cases of depression go unnoticed, unre-
ported and are aggravated due to lack of self-awareness, eas-
ily accessible psychiatric help or stigma associated with vis-
iting a psychiatrist. The portable and personalized nature of
mobile phones along with its ubiquitous nature might help to
breach the gap between people who need professional help
and those who eventually reach for it [15].

B. Requirements Elicitation

The foundation of Beck’s cognitive theory of depression
is a stress-diathesis model [13]. Persons may be vulnerable
to depression because they have dysfunctional beliefs. These
beliefs may remain latent for years, prior to and between de-
pression pangs, but they can become primed by environmen-
tal stressors. The Cognitive Behavioral Therapy [13] aims at
knowing how we think about ourselves and our surround-
ings and our emotional reactions to events occurring around
us. By changing our thought process, we can change our
emotional reactions which in turn can prove helpful in treat-
ing depression.

To feed our diagnosis algorithm with quantifiable associa-
tions between images & depression types, we conducted a

survey of around 100 people in the age group of 20 — 30
(Fig. 3(a)). They were asked to rate the images on the scale
of 1 to 5 where 5 indicated maximum association of the im-
age with the type of depression. The entered weights were
aggregated and the mean values were used to derive the
probability of associations.

Based on the survey results we tabulate the mapping of
each image to various types of depressions. This is stored in
the configuration file and is used in the diagnosis algorithm.

C. Application Functionality

The Home screen consists of three options. The first op-
tion is Diagnose which is the key part of the application
where user takes a self-diagnosis by responding, with num-
bers, to an adaptive display of images (Fig. 3(b)). The users’
responses are used to predict their cause and degree of de-
pression. These values are stored as user’s profile in the
record store until the user takes a new diagnosis. The user’s
predicted depression type and level is also used to assign a
personalized set of therapy tasks like art therapy, cope,
mood logs etc. The second option To-Do suggests ways to
figure the type of depression discovered.

The Help button displays instructions on how to use the
application. The Diagnose button starts a slide-show of im-
ages which evaluate the type of depression in the user. For
each image, the user selects a number from 0-9 where a
higher number indicates that the user can relate to the image
to a higher extent (Fig. 2(b-c)). Once the slide-show is over,
the results are displayed. Once the user completes the diag-
nosis, the user’s profile is stored in the phone. On clicking
on the To-Do button, the application launches a therapy task
customized for the user based on the depression diagnosis.
Scientific research proves the efficacy of art therapy in heal-
ing depression [23]. The tasks are usually timed and self-e-
valuated. Depending on the task image these may try to di-
vert the user’s mind, make him busy in a soothing hobby, or
try to make him learn to cope with him causes of depression.

D. Technical Details

Extensibility was one of the primary goals in our design
as we wanted to develop our application as a frame work for
a generic family of applications that plays an interactive and
adaptive sequence of images to gather up user responses and
analyze them. This was made possible through an efficient
object oriented design. The Diagnosis Algorithm multiplied
the score entered by the user by the weights of various de-
pression types. These weights were calculated as a result of
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the survey conducted by taking the weighted mean of the
percentage of user responses. The sum of all results calculat-
ed to get the final result was then mapped to the various
types of depressions.

We believe that the algorithm will be more accurate if the
data obtained from the survey was actually obtained from
real controlled clinical trials of patients suffering from de-
pression. Our application is a proof of concept of a diagnos-
tic tool. Our application can serve as a template for a real
application. The diagnostic mobile based tool should be de-
veloped in collaboration with medical specialists and we
plan to do so.

E. Related Work

There have been some innovative attempts at diagnosing
and healing depression using computing technologies. They
can be categorized into three major forms Internet Based
CBT [19], Computer Based CBT [20], Mobile Based [16],
[17], [18], and [21].

Mobile based depression therapy is a very new area and
there are only few applications we came across. A disadvan-
tage of these applications is that they require high end mo-
bile phones and rely heavily on the use of the Internet.

In [16] the mobile phone acts as a patient terminal, mobile
phone providers connect the patient to the Internet where the
IIS web server stores the information. The patient receives
an email with a link to interview page. The user selects a
number which gives information about the degree of particu-
lar symptom.

In [17] the data is stored and can be accessed online
through a mobile phone. This existing system contains a re-
al-time advice function. Real time advice function imple-
ments an algorithm that is performed over the user responses
to analyze the kind of depression he is in and provides en-
couraging or warning messages in order to boost his morale
and take actions to perform better.

In [18] a mobile phone program monitors adolescents’
mood, stress and coping behaviors with some specific aims.
[21] presents a mobile application developed in Murdoch
Children's Research Institute. This application is used to
track young users’ experiences of moods and stress levels.
The authors have developed a real-time, youth-friendly mo-
bile phone program based on momentary sampling (MS)
with interactive monitoring programs that can be run on
java-enabled MIDP 2.0 mobile phones. MS data may be
recorded by calling participants on mobile phones and using
automated interactive voice response systems or re-
searcher-lead interviews.

IV. Temprate IDEOLOGY

CalorieMeter can be transformed into an application of
another domain with minimal knowledge of programming in
J2ME. Three types of changes are possible in the transfor-
mation. Firstly the user can change the set of food items dis-
played in our application. Secondly the weight-age of each
category can be changed. Thirdly the categories can be
changed. The only constraint is that the number of cate-
gories should remain three. However the user would have to
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clean and build the code and redeploy it as the .jar and .jad
file would get modified.

A.CalorieMeter

For example the CalorieMeter might be transformed for
use of university students in the USA. In this circumstance,
the picture set should consist of fruit and vegetable salads,
pizzas, burgers, soda available in the cafeteria. The steps to
transform the application are as explained below in the fol-
lowing sentences. To change the set of images, the .png files
in the pictures folder of the application source code should
be replaced by the picture files of new food items. The size
of image should be 120X120. To change the set of audio
files, the .wav files should be replaced by the audio files of
new food items. The average size of our .wav files was
90kb. Standard notations have been followed in the text files
which have the information about the object items to be
present in the grid. The following should be followed as
standard in the text files. ‘#” is used as separator between
each field on the same line. ‘?° is used as the end of line at
the end of each description. Each text file is one single line.
7% is used as end of file. For example Categorydefault-
entries.txt is in the form of 1#Fruit#Fruit.png#50? Where
category id is 1, category name is fruit, icon is fruit.png,
weight is 50, weightage is 2, # is a separator between fields
and ? is for end of line.

B.Cheer Up

To ensure consistent display of Cheer Up across different
mobile phone devices, all images adapt to phone screen size.
Data regarding depression types, diagnostic images, and
therapy tasks can be added via the configuration files of the
application. The application can used as a framework to de-
sign and develop applications which evaluate user responses
and provide homework tasks in an adaptive manner. All text
comes from text files which can be easily changed and trans-
lated.

V. ConNcLUSION

In this paper we presented two mobile applications in-
spired by the globally pervasive nature of mobile phones.
Our first application, CalorieMeter helped the user keep
track of his calorie intake on a daily basis thereby helping
him to maintain a check on the calorie intake in a healthy
fashion. Our second application, Cheer Up is an initiative to
help depressed individuals become aware of their condition
and henceforth curb the stigma attached with seeking exter-
nal medical help. Mobile phones prove to be an ideal plat-
form for health applications as they are affordable, personal-
ized and interactive. Template Ideology renders our applica-
tions independent of regional, language, age, educational
and social barriers.
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