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ABSTRACT 
 

Due to socioeconomic changes, many people in both developed and developing countries are struggling 
with overweight and obesity as a result of sedentary lifestyle and unhealthy dietary habits. Preventive 
strategies need to be established to promote awareness on balanced diet and active lifestyle to improve 
overall health population. Attempts in health care services to provide the guidance for decision making in 
nutrition counseling have been done through the development of web-based decision support systems. 
Although these decision tools prove to be helpful in promoting suitable changes to the eating habits among 
overweight and obesity people as part of their health treatments, the tools are lacking to focus on preventive 
strategies especially among healthy people to cultivate the healthy lifestyle habits. This include to provide 
personalized menu plans that consider and suit users diversity requirements and their body needs. 
Therefore, objective of this study is to design and develop a web-based decision support system for 
recommending dietary meal plan based on the Daily Calorie Requirement (DCR) and daily activity level, 
known as eDietForYou. This tool could assist people to achieve their ideal weight in the way as 
recommended by dietitian. All of the calculations and decisions are suggested automatically by the system. 
Hence, this system is robust and reliable as there is no human error. 
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1. INTRODUCTION  
 

Nowadays, due to socioeconomic changes, 
many people in both developed and developing 
countries are struggling with overweight and 
obesity as a result of sedentary lifestyle and 
unhealthy dietary habits. According to the statistics, 
the prevalence of obesity in developed country such 
as United States has escalated significantly since 
1980 and the percentage continues to growth [1]. 
Meanwhile, with increasing numbers of Malaysians 
that have become overweight and obese over recent 
years, Malaysia is a developing country that now 
the most overweight and obese nation in the South 
East Asia region [2][3][4].  
 

Overweight and obesity are significantly 
associated with an increased risk of non-
communicable diseases such as type 2 diabetes, 
hypertension, stroke, asthma, arthritis, and poor 
health status, that could diminish the ability to have 
a better quality life. It is a critical public health 
issues that has received substantial concerns in 
societies around the world [5]. Despite of 
socioeconomic changes, lack of nutritional 
awareness and healthy lifestyle education are 

potentially associated with increased risk of 
overweight and obesity [6][7]. 
 

Governments and NGOs need to establish 
preventive strategies to promote awareness on 
balanced diet and active lifestyle in order to 
improve overall health population through 
ubiquitous health care services [8]. Accordingly, 
such health care services are required to make 
nutritional information more accessible, effective 
and efficiently distributed through the use of 
information and communication technology so that 
these systems can support people in managing 
healthier daily routines. The development of web-
based decision support tools could assist people 
with providing the guidance for decision making in 
nutrition counseling. Several decision support tools 
such as a web-based school meal planning system 
[9], food recommender system [10] and knowledge-
based dietary nutrition recommendation [11] prove 
to be helpful in obesity management. However, 
promoting suitable changes to the eating habits is 
not only crucial among overweight and obese 
people but also for healthy people as one of the 
prevention strategies in cultivating the healthy 
lifestyle habits. In addition such tools are unable to 
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provide personalized menu plans that consider and 
suit users diversity requirements of their body need 
such as Daily Calorie Requirement (DCR) and 
dietary preferences. Planning a healthy and 
nutritious meal plan is a complex task if an 
individual does not have sufficient knowledge and 
lack the skill or ability to translate the knowledge 
into practice, thus brought the challenge to dietician 
[12]. Besides, meal planning can be time-
consuming and frustrating if an individual just 
simply plans without having an adequate 
knowledge about nutrition and appropriate diet, 
especially for the individual who is lacking in 
motivational readiness.  
 

In this paper, a web-based decision support 
system, known as eDietForYou is designed and 
developed for recommending dietary meal plan 
based on DCR and daily activity level. The decision 
support system herein include not only static 
dietary nutritional data but also personalized diet 
menus based on individuals specific goal and their 
body needs. Also through the use of web-based 
technology, the personalized menu can be retrieved 
any type of users who intend to obtain nutrition 
guidance. Thus, the research hypothesis is the 
proper design and development of web-based 
decision supported system for planning dietary 
meal could improve awareness towards healthy 
lifestyle among people. 
 

The rest of the paper is organized as follows. 
First, the Related Works section presents the state-
of-the-art of web-based decision support systems 
for recommending dietary meal plan. Meanwhile, 
the subsequent section outlines the overall 
framework of the research methodology. The 
proposed architecture of eDietForYou is discussed 
next and followed by the implementation of the 
prototype. Finally, the last section concludes with a 
summary of this paper and future research 
directions. 
 
2. RELATED WORK 
 

The goal of public health care is to maintain and 
improve overall health population. With the 
information and scientific technologies 
advancement, health care systems either static web-
based information system or decision support 
system have evolved considerably over the past 
years. As the paradigm of health management has 
shifted to preventive management [11], health care 
systems are reviewed in this section. 
 

2.1 Web-based Information System 
Table 1 shows the comparison of several well-

known web-based information system such as 
MyPlate [13], Malaysian Food Calorie Guide [14] 
and MyFitnessPal [15]. Based on the studies, the 
comparison has been carried out to look at the 
system functionalities such as the availability of 
nutritional and fitness data, searchable food 
database, Body Mass Index (BMI) analysis, and 
meal plan recommendation based on DCR & 
physical activity level. 

 
Table 1: Comparison of Web-Based Information Systems 

         System 
 

Criteria 

MyPlate 
[13] 

Malaysian 
Food 

Calorie 
Guide [14] 

MyFitnessPal 
[15] 

 
 

Static nutritional 
and fitness data 

Yes Yes Yes 

Searchable food 
database 

No Yes Yes 

BMI analysis  Yes No Yes 
Meal plan 
recommendation  

No No No 

 
MyPlate [13] is an online meal planner tool 

managed by United States Department of 
Agriculture. The main focus of the system is to 
provide a convenient and informative source on 
how to eat right and live well such as giving diet, 
cooking and exercising tips to the user. Besides, the 
system also provides BMI analysis. However, the 
system did not provide meal plan recommendation. 

  
Malaysian Food Calorie Guide [14] serves as 

reference website for health, nutrition and fitness 
information. People is allowed to access tips and 
information on nutritional and fitness on the 
system. Other than that, the system also provides 
free searchable database engine for Malaysian food 
calorie. In addition, the system also allows people 
create their own meal plan manually and share the 
meal plan with others. However, the system did not 
provide any functionalities to analyze Body Mass 
Index (BMI) and automated meal plan 
recommendation. 

 
MyFitnessPal [15] has been known as a calorie 

counter web-based information system as the main 
function of the system is to track the diet 
progression of an individual. First, the user is 
required to create an account for the personalized 
diet and exercise profile. Based on the personalized 
data, Daily Calorie Requirement (DCR) is 
calculated so that they can achieve their goal to 
either to maintain weight, gain weight or lose 
weight. In order to keep track the progress, user 
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needs to manually add every meals that they 
consume daily by using the provided food database. 
The searching of food from the food database 
provides food’s information such as calories, 
serving size and nutrition facts. 
 
2.2 Web-based Decision Support System in 
Healthcare Services 

With the increasing use of internet technology, 
web-based decision support system has been 
extensively researched as a decision support tool to 
provide accessibility to specialized healthcare 
assistance. This including studies in automatic diet 
prescription and monitoring for patient based on 
medical prescriptions and nutritional needs 
[16][17]. Besides, web-based decision support 
system also has been studied to assist in managing 
eating habits among obese people by providing 
proper recommendation of dietary meal plan 
[10][11]. However, these systems merely focused 
on managing diabetics patients care. The web-based 
decision support system is not only benefit to 
provide a preliminary analysis to support people 
when they are having problems in health, but the 
decision tool also should be able to monitor healthy 
eating and physical activity practices among 
healthy people for fostering healthy lifestyle habits. 

Meanwhile, decision support tools for 
recommending nutritious recipe and menu based on 
users dietary preferences such as ratings and 
feedbacks [18][19][20] and previous recipe 
selections [21] have been successfully developed. 
The recommender systems should not only be able 
to suggest nutritious menu but also should be able 
to consider users daily activity level and calories 
requirements.  

 
3. THE DESIGN ARCHITECTURE 
 

This section discusses the design architecture of 
web-based decision support system for dietary meal 
plan recommendation or eDietForYou. The 
architecture as shown in Figure 1 is composed of 
multi layers and these layers are described as the 
presentation layer, the application layer and the data 
layer.  

 
Web browser is primarily concerned with 

presentation layer. The layer represents web-based 
user interface where it serves to manage the 
interaction between users to the application. It is the 
gateway to the application layer to interact with the 
data layer to make requests and also to retrieve data 
from the data layer. It then displays to the user the 
data retrieved from the application layer. The web-

based user interface of eDietForYou is created by 
using bootstrap,  Hypertext Markup Language 
Version 5 (HTML5), JavaScript, JavaServer Pages 
(JSP) and Cascading Style Sheets (CSS) elements. 

 
Web servers are described within the 

application layer. The layer technically processes 
inputs received by the presentation layer as it plays 
the role of interaction with the database layer. It 
also coordinates business logics of eDietForYou 
and processes commands. This layer encompasses 
several main tasks that can be performed by 
registered users such as user’s authentication, 
profile management, food database management 
and statistical analysis. 
 

 

Figure 1: The Architecture of eDietForYou 

Meanwhile, the database server and model base 
reside within the data layer. The layer stores data 
pertaining to the eDietForYou application. It 
consists of a relational database management 
system to save all the data and also includes the 
model base (rule-based decision) to formulate 
dietary meal plan recommendation based on 
information provided by users. Figure 2 illustrates 
the logical structure of eDietForYou database using 
entity-relationship diagram. It consists of eight 
normalized tables which are login, user, 
userdietaryinfo, dietician, food, foodmedical, 
mealtime, and nutritionfacts. 
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Presentation Layer 
(Web Browser)
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Data Layer 
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Web-based User Interface 
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(rule-based 
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Profile 
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Meal Plan 
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Application 
Layer  

(Web 
Server) 
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Figure 2: Entity-Relationship Diagram of eDietForYou Database 

 
4. THE DEVELOPMENT OF WEB-BASED 

DECISION SUPPORT SYSTEM FOR 
DIETARY MEAL PLAN 
RECOMMENDATION  

 
This section explains set of functionalities 

provided in eDietForYou. Users of this system are 
categorized into general users and dietitians. 
General users can be grouped into registered user 
and unregistered user. The difference between 
registered and unregistered users are described in 
terms of functionalities that can be accessed. 
Unregistered users is limited to check their BMI 
analysis and DCR. If they wish to access other 
features including the dietary meal plan 
recommendation, they need to register to the 
system. Meanwhile, dietitian is a certified expert on 
diet and nutrition who is allowed to manage the 
information on food and its nutrition facts. The 
overall interactions users and the system is 
described in the Figure 3. 
 

 

Figure 3: Use Case Diagram of eDietForYou 

 
4.1 Authentication Module 

Authentication module requires unregistered 
users to sign up the system before they are allowed 
to use other functionalities of the system. Figure 3 
shows the interface of user registration. To register 
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an account, user needs to fill in the information 
required such as user name, first name, last name, 
password, date of birth and age. Then, the 
registered user needs to log into the account 
through the login page as depicted in Figure 4.  

 
A personalized dashboard as illustrated in 

Figure 5 is displayed after an authorized user has 
successfully logged into the system. It acts as an 
intermediary for the user to navigate to other 
different functionalities. The tabs indicate the main 
menu’s option for home, profile, and health 
calculator and meal plan sections. 

 

Meanwhile, Figure 6 shows the authentication 
module for dietitian. This process is conducted by 
the appointed admin which is also a certified 
dietitian. Admin is able to view list of registered 
dietitians and authorize the dietitians before they 
are allowed to use other features in the application. 
Authorization of dietitian is essential in order to 
ensure only certified and eligible dietitian is given 
an access to manage food database. Figure 7 depicts 
the interface for verifying dietitian based on 
supporting certificate attached.  

 
 

 

Figure 3:User Registration Interface 

 

Figure 4: User Login Interface 
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Figure 5: Personalized Dashboard 

 

 

Figure 6: Dietitian Authorization Interface 
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Figure 7: Dietitian Verification Status Interface 

 
4.2 Profile Management Module 

Another feature of eDietForYou is profile 
management module. This function allows the 
newly registered user to update their profile 
information. The user profile is categorized into 
personal information and dietary information. 
Personal Information as shown in Figure 8 consists 
of information such as first name, last name, date of 
birth, age, gender, address, phone and email. The 
user can view and update their personal information 

in this section.  
 
Meanwhile, Figure 9 shows the user profile 

interface for dietary information section. The 
dietary information section enables the users to 
view and update the their physical details, daily 
activity level, medical details, and target and goals. 
These information is useful for recommending 
personalized meal plan.  

 

 

Figure 8: User Personal Information Interface 
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Figure 9: User Dietary Information Interface 

 
 
 

4.3 Meal Plan Recommendation Module 
Meal plan recommendation module is a core 

feature in eDietForYou. It works based on the 
users’ profile and dietary data and food database. 
Before a suitable dietary meal plan is 
recommended, the application provides a 
preliminary analysis on the Body Mass Index 

(BMI) and DCR as depicted in Figure 10.  The 
analysis result is useful for the application to 
recommend suitable meal plan. Figure 11 illustrates 
the meal plan recommendation interface. The meal 
plan suggests three different types of food for each 
meal including the calories and portion of each 
meal. The user can print the meal plan if they want 
to. 
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Figure 10: BMI and DCR Analysis 

 

Figure 11: Meal Plan Recommendation Interface 

4.4 Food Database Management Module 
Food database management module is available 

for certified dietitians to manage information on 
food nutrition. As represented in Figure 12 and 
Figure 13, food information contains data about its 

serving size, calories and nutrition facts details. In 
this module, the dietitian is given an authorization 
to add new food information, edit the existing food 
information and search. 
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Figure 12: Food Database Interface 

 

Figure 13: Food Nutrition Facts Interface 

 

4.5 Report Module 
 
Report module allows dietitian to monitor 

yearly statistical data about the distribution of 

registered users based on their BMI level. The 
snapshot of yearly report interface is portrayed in 
Figure 14. 
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Figure 14: Yearly Report Interface 

 
5 DISCUSSION AND CONCLUSION 

 
The application of eDietForYou has contributed 

as an useful tool to assist and guide people to 
achieve healthy diet. This system is also expected 
to assist the Ministry of Health of Malaysia to 
create awareness and inculcate healthy lifestyle 
practice amongst the community as it guides people 
on getting the right meal plan that suits the needs of 
their body. Besides, the eDietForYou is different 
compared to other meal plan system because it 
generates meal plan based on user’s Daily Calorie 
Requirement (DCR) and medical history. 

 
For the future works, the application of 

eDietForYou could be improved by adding a new 
platform for communication purpose by creating an 
online forum which allow the user to communicate 
with the dietitian. Besides, the user can also share 
their knowledge and opinion with other users who 
share the same interest as them. Another future 
research direction is to include the user progress 
module. Adding the function of diet tracking where 
the user can log their daily meal. This function is 
useful as the user will be aware of their optimum 
calorie intake in a day. Diet tracking can also 
motivate the user and give better results. In 
addition, the application also can be improved by 
providing the fitness suggestion to the user 
according to their interest and ability. For example, 
giving a variety of fitness choice such as Zumba, 

home workout, yoga and jogging. 
 
REFRENCES:  
 
[1] F. KM, D. Kruszon-Moran, C. MD, F. CD, 

and O. CL, “Trends in obesity among adults in 
the united states, 2005 to 2014,” JAMA, vol. 
315, no. 21, pp. 2284–2291, Jun. 2016. 

[2] M. M. Yasin et al., “220 Overweight And 
Obesity In Malaysia: An Epidemiology 
Survey,” J. Hypertens., vol. 30, 2012. 

[3] J. Mariapun, C.-W. Ng, and N. N. Hairi, “The 
Gradual Shift of Overweight, Obesity, and 
Abdominal Obesity Towards the Poor in a 
Multi-ethnic Developing Country: Findings 
From the Malaysian National Health and 
Morbidity Surveys,” J. Epidemiol., pp. 1–8, 
2018. 

[4] C. Pell et al., “Coming of age, becoming 
obese: a cross-sectional analysis of obesity 
among adolescents and young adults in 
Malaysia,” BMC Public Health, vol. 16, no. 1, 
p. 1082, 2016. 

[5] M. Ng et al., “Global, regional, and national 
prevalence of overweight and obesity in 
children and adults during 1980–2013: a 
systematic analysis for the Global Burden of 
Disease Study 2013,” Lancet, vol. 384, no. 
9945, pp. 766–781, 2014. 

[6] J. M. Wojcicki and M. B. Heyman, 
“Adolescent nutritional awareness and use of 



Journal of Theoretical and Applied Information Technology 
15th December 2018. Vol.96. No 23 

 © 2005 – ongoing  JATIT & LLS    

 

ISSN: 1992-8645                                                         www.jatit.org                                                        E-ISSN: 1817-3195  

 
7875 

 

food labels: Results from the national nutrition 
health and examination survey,” BMC 
Pediatr., vol. 12, p. 55, May 2012. 

[7] L. Zhou, Q. Zeng, S. Jin, and G. Cheng, “The 
impact of changes in dietary knowledge on 
adult overweight and obesity in China,” PLoS 
One, vol. 12, no. 6, p. e0179551, Jun. 2017. 

[8] M. Ellulu, Y. Abed, A. Rahmat, Y. Ranneh, 
and F. Ali, “Epidemiology of obesity in 
developing countries: challenges and 
prevention,” Glob. Epidemic Obes., vol. 2, no. 
1, Mar. 2014. 

[9] J. H. Chan, “Web-Based Decision Support 
System for School Meal Planning,” Int. J. Inf. 
Syst. Soc. Chang., vol. 3, no. 1, pp. 10–21, 
2012. 

[10] M. Ge, M. Elahi, I. Fernández-Tob’ias, F. 
Ricci, and D. Massimo, “Using Tags and 
Latent Factors in a Food Recommender 
System,” in Proceedings of the 5th 
International Conference on Digital Health 
2015, 2015, pp. 105–112. 

[11] H. Jung and K. Chung, “Knowledge-based 
dietary nutrition recommendation for obese 
management,” Inf. Technol. Manag., vol. 17, 
no. 1, pp. 29–42, Mar. 2016. 

[12] L. M. Delahanty and J. M. Heins, “Chapter 10 
- Tools and Techniques to Facilitate Nutrition 
Intervention,” in Nutrition in the Prevention 
and Treatment of Disease (Third Edition), 
Third Edit., A. M. Coulston, C. J. Boushey, 
and M. G. Ferruzzi, Eds. Academic Press, 
2013, pp. 169–189. 

[13] United States Department of Agriculture, 
“ChooseMyPlate.gov,” 2011. [Online]. 
Available: 
https://www.choosemyplate.gov/MyPlatePlan. 

[14] K. Zahri, “Malaysian Food Calorie Guide,” 
2008. 

[15] MyFitnessPal Inc, “My Fitness Pal,” 2018. 
[Online]. Available: 
https://www.myfitnesspal.com. 

[16] E. Caballero-Ruiz, G. García-Sáez, M. Rigla, 
M. Villaplana, B. Pons, and M. E. Hernando, 
“A web-based clinical decision support system 
for gestational diabetes: Automatic diet 
prescription and detection of insulin needs,” 
Int. J. Med. Inform., vol. 102, pp. 35–49, 
2017. 

[17] S. Pais, D. Parry, E. Rush, and J. Rowan, 
“Data Integration for Mobile Wellness Apps 
to Support Treatment of GDM,” in 
Proceedings of the Australasian Computer 

Science Week Multiconference, 2016, p. 64:1--
64:7. 

[18] H. Forster et al., “A Dietary Feedback System 
for the Delivery of Consistent Personalized 
Dietary Advice in the Web-Based Multicenter 
Food4Me Study,” J. Med. Internet Res., vol. 
18, no. 6, p. e150, Jun. 2016. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


