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ABSTRACT

Probably, the most complicated aspect in medical care is an

efficient and opportune diagnostic from the Medic. Few years ago this
branch of medical attention was depending only on physician's experience
and his knowledge, who were dedicated to the patients care. However, this

practice has been changed since Data Base (DB) related and intelligent
systems (like experts systems) have been used. In this document a Related

DB for Nutriology Clinician Department of Instituto Nacional de Ciencias

Médicas y Nutrición (INCMNSZ), is shown, whose objective is to classify
the patient's information for a better clinical state visualization to be gotten.
An appropriate designation for an operational risk scale that indicates the

attention degree that must be applied in sick persons will be determinate by
the mixed application of fuzzy logic and relational database. The

information system response is based in a technique called Fussy Logic,
which is applied in medical variables analysis in order to find the existence

of Metabolic Syndrome in the patient, and in a direct test about their life
quality, alimentation habits and Clinic History. The connection between the

DB and Fussy System was created with Matlab and the ODBC Data
Transfer System.

Introduction

The clinical record is the most important element in the medical treatment that

can be applied to a patient by a physician, due the information included into it. Roughly
speaking, the data set contained in the corresponding patient file, is constructed by the
answers (given by a specific patient) to specific question designed by an expert medical
group. The questions are related to the patient's health conditions, the sickness events
over the entire life, a short version of the patient's family medical record, lifestyle, some
relevant accidents, surgery interventions, allergies, vaccination history and any current

medicine intake by the patient [1].
These groups of data are one of the most important aspects for the medic to take
decisions in a correct way, diagnose efficiently the illness' patient and propose a solution
to him. In this paper the CH is a key to follow the patients who are candidates to suffer

Metabolic Syndrome. The metabolic Syndrome is defined by the OMS as an altered
regulation of glucose or diabetes (it means an insulin unresponse that is defined as

glucose make out under the last quartile levels for population in the study), besides 2 or
more of the following components:
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High blood pressure.

A triglyceride level above 150 mg/dl
A High density lipoprotein level (HDL)

Obesity or high IMС.

The exact cause of metabolic syndrome is unknown. Most researchers believe it is

caused by a combination of the genetic makeup and lifestyle choices, including the types

of eaten food and the level of physical activity. If the metabolic syndrome is diagnose,
the body suffers a series of biochemical changes. Over time, these changes lead to the

development of one or more associated medical conditions. The sequence begins when

insulin, a hormone excreted from your pancreas, loses its ability to make your body's

cells absorb glucose from the blood-your body uses glucose for energy. When this

happens, glucose levels remain high after you eat. Your pancreas, sensing a high glucose

level in your blood, continues to excrete insulin. Loss of insulin production may be

genetic or secondary to high fat levels with fatty deposits in the pancreas [2]. Until

today, the SM's diagnose is given for the Nutriology medic's experience. Actually an
automatic or semiautomatic system, that can give us an appropriate and exactly

diagnose, doesn't exist because each factor of SM has a dissimilar relative weigh and

affect in a different way the metabolic patients state, which can't be so solved whit

classic programming methods.

The Fuzzy Logic (FL) can associate uncertainly o eventually variables whit a
mathematic function, which is called Membership Function, obtaining an associate grade
inside a range between 0 and 1; that is one of the differences whit the classical binary

theories, because the only can give two different values to the variables. The FL is

conformed for four steps: Fuzzification, rules base, inference mechanism and

defuzzification [3]. The FL is used in a lot of applications, like an uncertainly models
controller, expert systems and decision systems whit partially defined variables. This is

making whit an input's review, based in the modus-ponens structure: condition-action.
An example applied to this work is the following:

If ... the patient has a high glucose level... so the patient has diabetes

These kinds of sentences are going to use to determinate SM and its related illness.

Methodology

The Methodology is described for the following steps:

1. Design of the Nutriology Department's Data Base

Microsoft Access was used to design de Data Base because it has an easy form to

development the elements (tables, forms, queries, etc) of it. MatLab and the OBDC Data

System were the tools to export and import data from the Data Base to the fuzzy system,

which were done in Matlab. The DB has eight areas: I. Diagnose, II. Clinician

Information, III. Life Style, IV. Poverty, V. Habits, VI. Metabolic Syndrome, VII. ECD
and Comorbility, VIII. Nutritional Evaluation.
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Figure 11. Results derived by the second patient's data from the diagnose algorithm.
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Figure 12. Results given by the risk analysis fuzzy system
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Conclusions

The friendly design for the DB gives to the medic an easy way to acquire the

enough knowledge about the clinical history, the lifestyle and some general aspect about

the patient that the physician is attended. Besides, the complete elements considered in

the DB fields allow defining a better manner to study the patient sufferings.

The linking process between the ODBC system interface (ACCES) and the

numerical software (Matlab), give us the possibility to analyze (with advance statistics

tools) and to treat the stored data using the well known decision capabilities of the

hierarchical fuzzy logic method (a novel approach in the database field). This approach
is really useful because many of the elements considered at the inference step are based

on the medic opinions (they are with the INCMNSZ' nutrition department).

The MS treatment development helps the physicians work because it gives an

interesting way to determine the urgency to treat each patient over any other. This fact

accelerates and improves the recovery stage for the affected people on MS, as well.

Obviously, this algorithm never can be substitutes to any medic, because it is not capable

to determine some external elements making the patient situation more or less difficult

that the indicated by the stored data in the DB, however, this artificial intelligent

algorithm can be useful to help the MS treatment and to improve the people health.

The graphical interface provide a easier way to drive the software because the
physician only need to put the patient ID that going to be analyzed and then, he must
wait to find the results given by the automatic system. It is important to note the patient
data are real values that were taken from the hospital database.
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