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Abstract - Data Mining is a powerful concept that can be used in the development and growth of various studies
related to health and fitness. One of the major understandings that have evolved over the years is that data mining
can be used as a platform for identifying as well as treatingdiseases and problems caused by food items that are taken
by human beings. This paper has a survey regarding the various categories or areas where data mining can be used
for health related services.
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L INTRODUCTION

Data mining is the mechanism of discovering the different patterns in data that is large in size and sets that
containvarious techniques at the correspondingsteps of machine learning, statistics, and database systems!?l. It is
a method of obtaining the information at various subfields of computer science and statistics from a data set and
transforms the data into anexplicit model that can be used later!*.

Data mining is a step by step analysis of the KDD (knowledge discoveryin databases). This concept of Data
Mining has been used in several fields of research including Nutrition. The concepts related to nutrition can
have a varied effect on the usage of the mining information or data used"?!.

Knowledge discovery began by identifying how people process the information using frames, protocols, tags
and networks. Based on processing of data, knowledge discovery is divided into four phases like a) knowledge
acquisition, b)knowledge base, ¢) knowledge dissemination and d) knowledge application!?].

In developing countries, many national development plans have included nutrition considerations for decades!™.
This has led to a major thrust from the governments to promote nutrition education activities. Many public
nutrition research institutes have stepped up their efforts to educate the public by conducting workshops which
includes various techniques like giving lectures, providing questionnaires, etc., to train the participants in the
most basic and important concepts of nutrition and dietetics!”).
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a) Techniques of Data Mining

In this paper we focus on an the various applications involving the present knowledge about the child and how it
improves after the training sessionl*l. This has been used to detect what kind of participant in the training session
perform well/poorly and to determine if training has been successful and what improvements can be made in
future training sessions!!!,

b) Nutrition Therapy:

In terms of Nutrition Therapy, the estimate and analysis of the status of health in various areas throughout the
world is a massive challenge for informationtechnology[11]. Data mining, plays a vital role in health care
industry since it really has the potential to generate a knowledge-rich environment that reduces medical errors,
decreases costs by increasing efficiency, improves the quality of clinical decisions and significantly enhances
patient’s outcomes and quality of life[1].
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This study falls within the context of nutrition evaluation and its main goal is to apply classification algorithms
in order to predict if a nutrition specialist is needed for a particular patient. One of the tools resorted in this study
was the Waikato Environment for Knowledge Analysis (Weka in advance) Workbench since it allows to quickly
try out and compare different machine learning solutions[3].

The tasks involved in the development of this project included data preparation, data pre-processing, data
transformation and cleaning, application of several classifiers and its respective evaluation through performance
measures that include the confusion matrix, accuracy, error rate, and others. The accomplished results showed to
be quite optimistic presenting promising values of performance measures, specifically an accuracy around
91%[9].

c) Machine Learning and Nutrition:

In the healthcare industry, the patient’s nutrition is a key factor in their treatment process[9]. Every user has
their own specific nutritional needs and requirements. An appropriate nutrition policy can therefore help the
patient’s recovery process and alleviate possible symptoms
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e) Intelligent Nutrition

In the healthcare industry, the patient’s nutrition is a key factor in their treatment process. Every user has their
own specific nutritional needs and requirements. An appropriate nutrition policy can therefore help the patient’
recovery process and alleviate possible symptoms. Food recommender systems are platforms that offer
personalised suggestions of recipes to users[2]. However, there is a lack of usage of recipe recommendation
systems in the healthcare sector. Multiple challenges in representing the domain of food and thepatient’s needs
make it complicated to implement these systems. The present project aims to develop a platform for
anintelligent planning of the user’s meals, based on their clinical conditions.

The application of machine learning algorithms on nutrition, in healthcare services and continuous care is thus a
key topic of research. This platform will be tested and deployed at the Social Cafeteria of Vila Verde (Cantina
Social da SantaCasa da Miseric’ordia de Vila Verde).The development of this project will use the Design
Science Research (DSR) investigation methodology, ensuring that the solution to the problem accomplishes all
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needs and requirements of the professionals, while elucidating new knowledge both for the institution and the
scientific community.

¥ Toddler Nutrition

Growth and development process for toddler become the key point for growth and development in the next
period. Nutrition needs must be given precisely, so children have a good nutrition status. Nutrition status
monitoring for toddlers could be done with Anthropometry calculations, based on 3 index, weight for age
(WFA), height for age (HFA), and weight for height (WFA). According to survey from
DesaTunjungtirto'sPosyandu (PosPelayananTerpadu/Integrated Service Post), they have not done the calculation
of nutrition status, based on Anthropometry standards. To make it easier, we can use classification method.
Classification is one of the data mining methods that find models or functions process that explain or
differentiate the data class, its function is for predicting class from one unknown label object. Naive Bayes is
one of the popular classification algorithms and categorized as 10 best algorithms for data mining.

The purpose of this research is to classified the toddlers's nutrition status based on 3 anthropometry index used
Naive Bayes algorithm. This classification will be tested with k-fold cross validation method to know the
success of classification process.

According to the results, can be concluded that the process of the toddler nutrition status classification, for each
index, have 88%accuracy for WFA index, 64% accuracy for HFA index and 68% accuracy for WFH index.

II. PERFORMANCE MEASURES

One of the most important concepts of Data Mining is the assessment of the algorithms. The components that
are mostlyused in obtaining the results of classification algorithms used are: confusion matrix, learning curves
and receiver operating curves (ROC). The confusion matrix displays the number of predictions that are correct
and wrong, developed by the model compared with the actual methods in the test data. Confusion matrix with
two classes True and False is presented in Table II. The correctly obtained values that are relative to the total
number of predicted values given by Precision parameter assume values between 0 and 1. Precision equal to 0
specifies that the model has no predictive power, it is not conclusive [8].

III. FUTURE ENHANCEMENTS

Food is a major source of energy to initiate and manage tissue growth, and to regularizethe processes of the
body. Nutritious food is foundation of health. Therefore, enough nutrients must be circulated in the human body
to meed its desired needs[12]. Nutrition is related to various factors such as infant, child and maternal health, it
also involves stronger immune system to fight diseases, have a safer pregnancy and childbirth. It leads to lower
risk of non-communicable diseases (such as stroke, diabetes and cardiovascular disease) and longevity.
Breastfeeding for babies in first 6 months of life is essential to lay down a good health foundation for the
upcoming years.

Breastfeeding has a various advantages like lower risk of respiratory tract infections ,diarrhea, , sudden infant
death syndrome, allergies (e.g. asthma), obesity, Type 1 & 2 diabetes in later life, etc. It providespreservation
against breast and ovarian cancer between the mother and the baby, and hip fractures in later life.

There are experiments conducted for proving the association between prolonged breastfeeding and decrease
postmenopausal risk factors for cardiovascular (CV) disease. Early life under-nutrition is an hidden cause
associated with most of young child deaths[13].

It becomes difficult for them to carry out physical work , to study and progress in school, engage in employment
in adulthood and their capacity to resist to diseases becomes very low.This gives rise to poor diet and nutrition
along with obesity, which become important causes for many non-communicable diseases (NCDs) like cancer,
stroke, diabetes, ischemic heart disease, hypertension etc[6]

IV. CONCLUTION

An integrated method is necessary in order to develop the idea of healthy nutrition in a country. There are
several Multi-sectoral approaches that are recently invented to involve all the age groups, considering their
cultural diversity in food habits and their capacity for earning is required to make people know the consequence
of not having healthy nutrition[4]. The steps for such healthy nutrition should be taken right from childhood in
schools, child care centres and families so that the foundation for healthy eating habits is started in right age and
can be stimulated in future generations effectively. The nutritious foods should be made available at low cost
and must be established by policy making, mobilizing community and health education.
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