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Abstract 

Due to the fast development of smart phones in the 
last couple of years, each day a large dynamics in the 
application stores is noticed as well, a large number of 
academic papers have been written in that area. On the 
other hand, based on a many epidemiological studies, 
the World Health Organization makes a classification 
of the risks for getting different diseases associated 
with excess body mass. For this purpose, we recognize 
needs for developing a new smart phone application 
for individual balanced diet calculation based on per-
sonal data. 

In the first phase of this work was defined medical 
scientific literature for the accurate definition of the 
basic necessary parameters. Furthermore, for all calcu-
lations, a widely medical recommendation was used. 
The Eclipse with Android Development Toolkit, which 
supports plenty of libraries for application developing, 
was used. 

In the developed application for balanced diet, each 
individual has to enter his/her own parameters: gen-
der, height (cm), mass (kg), and a desired goal of mass 
decrease/increase expressed in percentage (%). Im-
portant parameter which is taken into consideration in 
the daily food intake recommending is personal phys-
ical activity. Based on the entered data, basal metabol-
ic rate (BMR) due the algorithm is calculated. Further-
more, on the screen the recommended daily intake of 
proteins, carbohydrates and fats is showed. 

Today’s generation of smart phones and their original-
ity, mass usability, and computer characteristics, rep-
resents an ideal platform for the calculation of the re-
quired nutritional intake in a way which is available and 
acceptable almost to everyone, and has a potential for a 
significant positive effect on people’s healthy life. 
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1. Introduction

Several leading health risk factors: smoking, alcohol 
consumption, high blood pressure and cholesterol, 
obesity, low fruit and vegetable intake as well physical 
inactivity were identified for nearly 60% of the Euro-
pean population diseases [1]. In healthcare system of 
any country, prevention and managing of these health 
risks are included. Taking into account, the complexity 
of the problem, individual effort is principal in disease 
prevention i.e., managing the risks before they devel-
op into serious health problems.

Based on a large number of published epidemiolog-
ical papers, the World Health Organization makes a 
classification of the risks for getting different diseases 
associated with obesity and overweight [2]. Obesity is 
defined as a medical condition that causes abnormal 
accumulation of fat in the body [2]. The analysis of the 
population of the Republic of Macedonia show that 
overweight is more than actual problem for health 
system. The results show that 60.5% male and 47.8% 
female older than 20 year are overweight and more 
than 20% of adult in the country has problem with 
obesity [3, and 4]. Since the primary cause of obesity 
and overweight is an energy imbalance between ener-
gy consumed and energy expended, appropriate body 
weight may be achieved by balanced diet and physical 
activity.

Adequate balanced diet requires the estimation of en-
ergy requirements on daily base in order to prevent 
under nutrition and over nutrition. The daily energy 
expenditure involves basal expense, and thermic ef-
fect of food physical expense. The basal expense rep-
resents 60 to 75% of the daily energy expenditure and 
includes the energy spent with the maintains of the 
organism’s vital functions. The energy spent with phys-
ical activities represents 15 to 30% of the daily energy 
expenditure and changes according to the individual’s 
physical activity level [5]. Basal metabolic rate (BMR) is 
the rate of energy expenditure by humans in the rest, 
expressed in calories per hour per kg body mass.
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At the same time, the pace of life of the modern man 
is increasingly faster, whereas his physical activity is 
less frequent. In order to save time, people use vehi-
cles, they do not take walks, and the additional phys-
ical activities such as sports have become real luxury. 
Another important characteristic of modern life is the 
growing presence of smartphones in people’s every-
day lives. It is provided by the fact that, in the past few 
years, smart phone sales have grown intensively. As of 
November 2014, Android has dominant smart phone 
market share, with nearly 85% of the market share in 
the second quarter of 2014 [6]. The Android operating 
system provides the core smart phone experience, but 
much of the user experience relies on the third-party 
applications. To this end, Android has numerous mar-
ketplaces where users can download third-party appli-
cations that enable easy access for various purposes. 

Also the modern technology allows developments of 
the smart phones offer giving the possibility for un-
dertaking such researches. Android applications have 
been reported by developers and academic commu-
nity. These smart phone applications have found their 
place in different areas of science. For example, besides 
their importance for IT alone [7, 8], they were increasing-
ly researched and applied for health purpose. There are 
various applications that help an individual to manage 
health habits on a daily basis. Some of them are citied in 
many references given below [9, 10, 11 and 12].

From above mentioned information, the idea for de-
veloping a new smart phone application and the de-
velopment of this application served as a base of this 
paper. The major goal was to develop application for 
calculating a balanced diet for each user based on indi-
vidual data. In order to define all necessary parameters 
in application, the appropriate scientific literature were 
used. It is also worth mentioning that this application 
is in Macedonian language and it will help users to bet-
ter understand their eating habits. Another advantage 
is possibility for nutrition’s, using the individual data 
for research purposes. The developed application for 
balanced diet already published on Android market is 
presented in this paper. 

2. Materials and Methods

This application was developed using an Android Soft-
ware development kit (SDK) and a compatible software 
development environment. The Android SDK provides 
developers with the necessary set of tools and libraries 
needed to build, test and debug applications on the 
Android platform. It was downloaded from the An-
droid official website (https://developer.android.com/
sdk/index.html?hl=i). 

The Android SDK provides an emulator, which is a virtual 
mobile device, which runs on the computer and enables 

the user debug and test applications without a physical 
device. The specification of the emulator is defined, and 
can be edited, by the developer using the Android vir-
tual devices ((AVD) manager, which is a graphical user 
interface used to configure and manage AVDs. 

This project was built in the Eclipse software develop-
ment environment, which supports multiple program-
ming languages and operating systems, and it is free to 
use under the Eclipse Public License.

The Following architectural diagram shows the differ-
ent modules that make up the Balanced diet calculator 
application. 

The proposed android architectural framework and 
module development as presented above encompass-
es four modules: (1) Basal metabolism rate calculator 
(BMR). (2) Goal defined. (3) Balanced diet calculator.  (4) 
Meal planer.

Figure 1. Android architectural 
framework and module development

(1) Basal metabolism rate (BMR) calculator module

Those module calculate the basal metabolism rate 
(BMR) in calories for person based on the body mass, 
height, age and gender using the Harris and Benedict 
equations [13]:

Men: BMR = 66.473 + (13.7516 x m) +
+ (5.0033 x h) – (6.7550 x T)

Women: BMR = 655.0955 + (9.5634 x m) 
(1.8496 x h) – (4.6756 x T) (1)

Where, m is body mass in kg; h is body height in cm; 
T is age in years.

(2) Goal defined module

In this module the basal metabolism rate values ac-
cording to individual physical activity is corrected. In 
the Table 1 the correction coefficients [14] are shown 
for man and women separately.

Table1. Coefficients for physical activity

Light 
exercise

Moderate 
exercise

Heavy 
exercise

Man 1.55 1.78 2.1

Women 1.56 1.64 1.82
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Next step of this module is computes the caloric values 
BMR for the actual body mass as well for the defined 
goal. User defined the goal on the interactive menu 
with choice one of six options. There are the possibil-
ities: just losing the mass and next five choices are the 
losing mass specified in %. As a result, this module give 
the daily calories intake for kipping body mass on the 
same value as well daily calorie intake for specified 
goal. Furthermore frequencies of losing mass in kg on 
weekly, monthly and yearly base is given. 

(3) Balanced diet calculator module

Based on the computation of the BMR, and the users 
specification of the dally frequency of nutrition’s in %, 
Balanced diet calculator calculate daily intake on sepa-
rate nutrition’s on daily base in grams.

(4) Meal planer module

This module presents to user the daily intake of nutri-
tion’s in grams per meal. The number of meals per day 
as well is defined by the user. At the end this module, 
according to mass and energetic values of nutrition 
give to user one example of menu.

3. Results and Discussion

On the Figure 2 all interfaces appeared in the appli-
cation are shown. The results were obtained when 
this application was successfully installed and ran on 
smartphones due the testing procedures. 

Functional testing was performed to ensure that the 
all functions in the application work properly. Usability 
testing was performed to ensure that the application 
receives a favorable response from the group voluntary 
user. Installation testing and Compatibility testing were 
performed by installing the application on few types of 
smartphones: Samsung Galaxy S5, Samsung Galaxy S4, 
Samsung Galaxy S3, Samsung Galaxy S2, Galaxy Tab, 
HTC Desire, Sony XPERIA Z3, SONY XPERIA M2.

When results are stored, using the option menu on the 
application the history of calculations stored in the 
phone is listed. Furthermore, the obtained data can be 
exported due the email in comma-separated values 
(csv) format as shown in Figure 4.

With completion the process of all type testing and 
then when all errors were removed, the next step was 
the final stage in which we have created the installa-
tion files of the application as well free distribution in 
the application store:
http://slideme.org/application/
%D0%BA%D0%B0%D0%BB%D0
%BA%D1%83%D0%BB
%D0%B0%D1%82%D0%BE%D1%80

Since the application was published online as freeware 
software, the first feedbacks from the end users were 

Figure 2. Interfaces of the android application

Figure 3. Storing information

Figure 4. Exporting information
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received. Thirty users have reported that the applica-
tion is user friendly and easy to use. They have also re-
ported that the application gives accurate results and 
gives positive outcomes for their health condition.

4. Conclusions

- Today’s generation of smart phones and their original-
ity, mass usability, and computer characteristics, rep-
resents an ideal platform for the calculation of the re-
quired nutritional intake in a way which is available and 
acceptable almost to everyone, and has a potential for a 
significant positive effect on people’s healthy life.

-  This project presented useful guidance and health 
recommendations for smart phones users who have 
installed the android applications. The proposed mod-
el generates recommendations for different categories 
of people who are underweight, overweight or obese 
due to a computation of their daily balanced nutrition’s 
intake. 

- It specifies certain exercise regimen types that are ap-
propriate for these different kinds of people. 

-  Furthermore, this application can be applicable for 
creating cumbersome data of many users in future 
nutrition research. The research with traditional meth-
ods up until now, such as food diaries, questionnaires 
and interviews are a bit more complicated and take 
away more time, for both the participants and the re-
searchers. Also, these methods have a relatively small 
percentage of accuracy because there are based on 
the participants’ memory, their honesty and ability to 
accurately calculate how much they eat. Thus, this ap-
plication makes research out of the typical test rooms 
or laboratories possible; at the same time it enables the 
tested individuals to take the test in their own terms, as 
long as they are in the frame of the established rules.

- Besides, speaking in technical terms, using a platform 
of open source as Android, gives important knowl-
edge, useful for the introduction in the professional 
world. And it is free software; it allows easy integration 
with other implementations and platforms, something 
that does not happen with proprietary systems.
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