
www.ijcspub.org                                           © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1281 International Journal of Current Science (IJCSPUB) www.ijcspub.org 566 
 

DIABETICS PREDICTION USING BACK 

PROPAGATION NEURAL NETWORK 

ALGORITHM  
 

Mrs P.RENUKADEVI 

Associate Professor 

Department of CSE 

Paavai Engineering College 

Pachal, Namakkal 

 

M.SAVITHA 

Department of CSE 

Paavai Engineering College 

Pachal, Namakkal 

 

R.M.SOUNDHARYA 

Department of CSE 

Paavai Engineering College 

Pachal, Namakkal 

Department of CSE 

Paavai Engineering College 

Pachal, Namakkal 

Abstract— Diabetes is a metabolic disease affecting a 

multitude of people worldwide. Its incidence rates are increasing 

alarmingly every year. If untreated, diabetes-related 

complications in many vital organs of the body may turn fatal. 

Early detection of diabetes is very important for timely 

treatment which can stop the disease from progressing to such 

complications. An intelligent predictive model using deep 

learning is proposed to predict the patient risk factor and 

severity of diabetics using conditional data set. The model 

involves deep learning in the form of a deep neural network 

which helps to apply predictive analytics to the diabetes data set 

to obtain optimal results. The existing predictive models are 

used to predict the disease whether it is normal or not based on 

the data which is processed. In this project firstly, a feature 

selection algorithm is run for the selection process. Secondly, the 

deep learning model has a deep neural network which employs 

a back propagation neural network as a basic unit to analyse the 

data by assigning weights to each branch of the neural network. 

This deep neural network, coded in python, will help to obtain 

numeric results on the severity and the risk factor of the 

diabetics in the data set. In the end, can provide prescription-

based results for disease diagnosis based on Pima Indian's 

diabetes. This will help to predict diabetes with much more 

precision as shown by the results obtained. 

I. INTRODUCTION  

Diabetes mellitus is the most common disease tackled by a 

maximum of patients who can have overwhelming glucose 

levels and can lead to chronic disease to avoid this risk of 

higher chances of chronic diseases. Almost 382 million 

people have diabetes over the world. Diabetes is known as 

diabetes mellitus a group of chronic illnesses which is 

challenged due to an increase in the level of blood glucose 

level and decreased insulin levels in the body. Symptoms are 

polyuria-frequent urination, polyphagia high appetite, and 

polydipsia-increased intake of water. There are three types of 

Diabetes names Type -1, Type-2 and Gestational Diabetes. 

Type-1 Diabetes is also called infantile diabetes mellitus 

which a patient undergoes right from childhood as the 

pancreas cannot produce enough insulin hence intake of 

insulin and diabetic medication as per doctor's advice is a 

must. In uncommon instances, people may additionally suffer 

from secondary diabetes that is equal to type-1 which doesn't 

affect beta cells but affects the immune machine via some 

sickness which impacts the pancreas. The destruction of beta 

cells stops the entry of glucose into the blood without insulin 

hence it piles up in the blood and causes a rise in blood sugar 
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levels. Patients of Type -1 Diabetes go through Diabetes 

Ketoacidosis in which the body cannot store glucose and 

hence converts fat cells into the form of ketones. The existing 

system developed a system using genetic algorithm-oriented 

semantic features which are used for generalizing text in text 

classification algorithms and comprise selecting features 

from the text. The first stage of computation is carried out 

using state of an art algorithm. The second level is 

accomplished using latent semantic indexing entitled through 

a genetic set of rules but the outcome of those wherein 

corresponded to larger values. And also developed a model 

which was called predictive risk which integrates various data 

analysis techniques like data mining, machine learning and 

statistics as it predicts the future with current data in the 

present case it might predict the risk associated with diabetes.  

Type 1 and type 2 diabetes both arise when the frame can't 

well work and use glucose, which is crucial for liveliness. 

This glucose then gathers in the blood and does not spread to 

the cells that require it, leading to serious problems. Type 1 

diabetes frequently seems main in children and adolescents, 

but it can also occur in adults. In type 1 diabetes the immune 

system doses pancreatic beta cells so that they can no longer 

yield insulin. There is no way to stop type 1 diabetes and it is 

often hereditary. Around 5-10%Trusted sources of persons 

with diabetes have type 1. Type 2 diabetes is more likely to 

look as people age, but children may still develop it. In this 

type, the pancreas produces insulin, but the body cannot 

practice it efficiently. Lifestyle factors seem to play a role in 

its development. The majority of Trusted sources of persons 

with diabetes have type 2 diabetes. Fig 1 shows the various 

types of diabetics. 

 
 

II. OBJECTIVES 

Health condition diagnosis is an essential and critical aspect 

for healthcare professionals. Classification of a diabetes type 

is one of the most complex phenomena for healthcare 

professionals and comprises several tests. However, 

analysing multiple factors at the time of diagnosis can 

sometimes lead to inaccurate results. Therefore, the 

interpretation and classification of diabetes are very 

challenging tasks. Recent technological advances, especially 

machine learning techniques, are incredibly beneficial for the 

healthcare industry. The main objective is to predict the 

multiple diabetics with precautions using a deep learning 

algorithm with an improved accuracy rate. 

 

III. LITERATURE REVIEW 

A. Existing Review 

Present days one of the major application areas of machine 

learning algorithms is the medical diagnosis of diseases and 

treatment. Machine learning algorithms are also used to find 

correlations and associations between different diseases. 

Nowadays many people are dying because of diabetes. 

Prediction and diagnosing of diabetic disease become a 

challenging factor faced by doctors and hospitals both in 

India and abroad. To reduce the number of deaths because of 

diabetic diseases, we have to predict whether the person is at 

the risk of diabetic disease or not in advance. Data mining 

techniques and machine learning algorithms play a very 

important role in this area. This existing system focused on 

how data mining techniques can be used to predict diabetic 

disease in advance such that the patient is well treated. An 

important task of any diagnostic system is the process of 

attempting to determine and/or identify a possible disease or 

disorder and the decision reached by this process. For this 

purpose, machine learning algorithms are widely employed. 

For these machine learning techniques to be useful in medical 

diagnostic problems, they must be characterized by high 

performance, the ability to deal with missing data and with 

noisy data, the transparency of diagnostic knowledge, and the 

ability to explain decisions. As people are generating more 

data every day so there is a need for such a classifier which 

can classify those newly generated data accurately and 

efficiently. This System mainly focuses on the supervised 

learning technique called the Random forests for 

classification of data by changing the values of different 

hyper parameters in the Random Forests Classifier and also 

implementing a support vector machine algorithm to classify 

the disease whether it appears or not. 
First, confirm that you have the correct template for your 
paper size. This template has been tailored for output on the 
A4 paper size. If you are using US letter-sized paper, please 
close this file and download the Microsoft Word, Letter file. 

Disadvantages 

 Labelled data-based disease classification 

 Provide a high number of false-positive 

 Binary classification can occur 

 

B.  Proposed System 

Multiple opportunities for healthcare are created because 

machine learning models have the potential for advanced 

predictive analytics. Diabetes is a disease which reduces the 

body's capability to produce insulin. In other words, the body 

cannot retaliate to the hormone insulin production. This 

results in anomalous metabolism of carbohydrates and 

increased blood glucose levels. Early detection of diabetes 

becomes very important. The blood glucose levels become 

too high in the body when there is diabetes. Glucose is created 

in the body after eating food. The hormone insulin produced 

in the body helps balance the glucose levels and regulate 

blood sugar levels, deficiency of insulin causes Diabetes. 

Type 1 diabetes is a scenario where the body does not 

produce insulin at all to balance the sugar levels in the blood. 

Type 2 is a diabetes type where the body produces insulin but 

does not utilize this hormone completely to balance blood 

sugar levels. Type 2 diabetes is the most common one. There 

is something called prediabetes, this is a situation where the 

person can have a high glucose level but not that high that 

he/she can be said to have diabetes. But the people who have 

prediabetes are prone to getting type 2 diabetes. This disease 

can cause serious damage to many vital organs in the body 

like kidneys, heart, nerves and eyes. If a woman gets this 

disease during pregnancy, then it is known as gestational 

diabetes. So, implementing a deep learning-based neural 

network algorithm can be used to predict diabetic diseases 

with improved accuracy. Neural Networks have emerged as 

an important method of classification. Back-propagation has 

been employed as the training algorithm in this work. This 
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project proposes a diagnostic system for predicting heart 

disease with improved accuracy. The propagation algorithm 

has been repeated until a minimum error rate was observed. 

And also provide the diagnosis information to patients 

through SMS alert to patients based on trained diabetic 

datasets. 

Advantages 

 Accuracy is high 

 Parallel processing 

 Multiple diabetic diseases are predicted 

 Reduce the number of false-positive rates 

 

IV. PROJECT DESCRIPTION 

A. Problem Definition 

Multiple opportunities for healthcare are created because 

machine learning models have the potential for advanced 

predictive analytics. Diabetes is a disease which reduces the 

body's capability to produce insulin. In other words, the body 

cannot retaliate to the hormone insulin production. This 

results in anomalous metabolism of carbohydrates and 

increased blood glucose levels. Early detection of diabetes 

becomes very important. The blood glucose levels become 

too high in the body when there is diabetes. Glucose is created 

in the body after eating food. The hormone insulin produced 

in the body helps balance the glucose levels and regulate 

blood sugar levels, deficiency of insulin causes Diabetes. 

Type 1 diabetes is a scenario where the body does not 

produce insulin at all to balance the sugar levels in the blood. 

Type 2 is a diabetes type where the body produces insulin but 

does not utilize this hormone completely to balance blood 

sugar levels. Type 2 diabetes is the most common one. There 

is something called prediabetes, this is a situation where the 

person can have a high glucose level but not that high that 

he/she can be said to have diabetes. But the people who have 

prediabetes are prone to getting type 2 diabetes. This disease 

can cause serious damage to many vital organs in the body 

like kidneys, heart, nerves and eyes. If a woman gets this 

disease during pregnancy then it is known as gestational 

diabetes.  

 

B. Overview Of The Project 

In this project implement deep learning-based neural network 

algorithm can be used to predict diabetic diseases with 

improved accuracy. Neural Networks have emerged as an 

important method of classification. Back-propagation has 

been employed as the training algorithm in this work. This 

project proposes a diagnostic system for predicting heart 

disease with improved accuracy. The propagation algorithm 

has been repeated until a minimum error rate was observed. 

And also provide the diagnosis information to patients 

through SMS alert to patients based on trained diabetic 

datasets. 

 

V. MODULES 

 Datasets Acquisition 

 Preprocessing 

 Features Selection 

 Classification 

 Disease diagnosis 

A.Datasets Acquisition 

A data set (or dataset, although this spelling is not 

present in many contemporary dictionaries like Merriam-

Webster) is a collection of data. Most commonly a data set 

corresponds to the contents of a single database table, or a 

single statistical data matrix, where every column of the table 

represents a particular variable, and each row corresponds to 

a given member of the data set in question. The data set lists 

values for each of the variables, such as the height and weight 

of an object, for each member of the data set. Each value is 

known as a datum. The data set may comprise data for one or 

more members, corresponding to the number of rows. The 

term data set may also be used more loosely, to refer to the 

data in a collection of closely related tables, corresponding to 

a particular experiment or event. In this module, we can 

upload the cardiovascular datasets related to diabetic diseases 

which include the attributes such as glucose, insulin level, 

blood pressure, BMI and so on. 

 

B. Preprocessing 

Data pre-processing is an important step in the [data mining] 

process. The phrase "garbage in, garbage out" is particularly 

applicable to data mining and machine learning projects. 

Data-gathering methods are often loosely controlled, 

resulting in out-of-range values, impossible data 

combinations, missing values, etc. Analyzing data that has 

not been carefully screened for such problems can produce 

misleading results. Thus, the representation and quality of 

data are first and foremost before running an analysis.  If there 

is much irrelevant and redundant information present or noisy 

and unreliable data, then knowledge discovery during the 

training phase is more difficult. Data preparation and filtering 

steps can take a considerable amount of processing time.  In 

this module, we can eliminate the irrelevant values and also 

estimate the missing values of data. Finally provide 

structured datasets. 

 

C. Features Selection 

Feature selection refers to the process of reducing 

the inputs for processing and analysis, or of finding the most 

meaningful inputs. A related term, feature engineering 

(or feature extraction), refers to the process of extracting 

useful information or features from existing data. Filter 

feature selection methods apply a statistical measure to assign 

a scoring to each feature. The features are ranked by the score 

and either selected to be kept or removed from the dataset. 

The methods are often uni-variate and consider the feature 

independently, or concerning the dependent variable. It can 

be used to construct multiple diabetic diseases. In this 

module, select the multiple features from uploaded datasets. 

And train the datasets with various disease labels such as 

Type 1 diabetics with diagnosis information. Type 2 diabetics 

with diagnosis information. 

 

D. Classification 

In this module implement a classification algorithm to predict 

diabetic diseases. And using deep learning algorithms such as 

back propagation algorithms to predict the diseases. Back 

propagation is a feed-forward artificial neural network model 

that maps sets of input data onto a set of appropriate outputs. 

It consists of multiple layers of nodes in a directed graph, and 

each layer is fully connected to the next one. Each node is a 

neuron with a nonlinear activation function except for the 

input nodes. Backpropagation utilizes a supervised learning 

technique called back propagation for training the network. 
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Back propagation is a modified form of the standard linear 

perceptron and can distinguish data that are not linearly 

separable. If backpropagation has a simple on-off mechanism 

i.e. linear activation function in all neurons, to determine 

whether or not a neuron fires, then it is easily proved with 

linear algebra that any number of layers can be reduced to the 

standard two-layer input-output model. The gradient 

techniques are then applied to the optimization methods to 

adjust the weights to minimize the loss function in the 

network. Hence, the algorithm requires a known and the 

desired output for all inputs to compute the gradient of the 

loss function. Usually, the generalization of back propagation 

Feed-Forward Networks is done using the delta rule which 

possibly makes a chain of iterative rules to compute gradients 

for each layer. The back Propagation Algorithm necessitates 

the activation function to be different between the neurons. 

The ongoing research on parallel, distributed computing and 

computational neuroscience are currently implemented with 

the concepts of the Back Propagation Algorithm. Back 

Propagation Algorithm has also gained focus in the pattern 

recognition domain. They are so convenient in research, 

because of their ability in solving complex problems, and also 

for their fitness approximation results even with critical 

predictions. Backpropagation is one of the Neural Network 

models and has the same architecture as Feed-Forward back 

Propagation for Supervised training. Back propagation is the 

most known and most frequently used type of neural network. 

Users can provide the features and automatically predict the 

diseases. 

 

E. Disease Diagnosis 

The medical decision support system is a decision-support 

program which is designed to assist physicians and other 

health professionals with decision-making tasks, such as 

determining the diagnosis of patients' data. In this module, 

provide the diagnosis information based on predicted diabetic 

diseases. The proposed system provides improved accuracy 

in diabetic disease prediction. Risk factors are conditions or 

habits that make a person more likely to develop a disease. In 

this module, provide the diagnosis information based on 

predicted diabetics diseases. Information sends to the user in 

the form of SMS information. The proposed system provides 

improved accuracy in diabetic disease prediction. 

VI. DATA FLOW DIAGRAM 

A two-dimensional diagram explains how data is processed 

and transferred in a system. The graphical depiction identifies 

each source of data and how it interacts with other data 

sources to reach a common output. Individuals seeking to 

draft a data flow diagram must identify external inputs and 

outputs, determine how the inputs and outputs relate to each 

other, and explain with graphics how these connections relate 

and what they result in. This type of diagram helps business 

development and design teams visualize how data is 

processed and identify or improve certain aspects. 
 

LEVEL 0 

 

A. ER Diagram 

ER Diagram stands for Entity Relationship 

Diagram, also known as ERD is a diagram that displays the 

relationship of entity sets stored in a database. In other words, 

ER diagrams help to explain the logical structure of 

databases. ER diagrams are created based on three basic 

concepts: entities, attributes and relationships. ER Diagrams 

contain different symbols that use rectangles to represent 

entities, ovals to define attributes and diamond shapes to 

represent relationships. 

 

B. Input Design 

In an information system, input is the raw data that is 

processed to produce output. During the input design, the 

developers must consider the input devices such as PC, 

MICR, OMR, etc. 

Therefore, the quality of system input determines the quality 

of system output. Well-designed input forms and screens 

have the following properties − 

 It should serve a specific purpose effectively such as 

storing, recording, and retrieving the information. 

 It ensures proper completion with accuracy. 

 It should be easy to fill and straightforward. 

 It should focus on the user's attention, consistency, 

and simplicity. 

 All these objectives are obtained using the 

knowledge of basic design principles regarding − 

o What are the inputs needed for the system? 

o How end-users respond to different 

elements of forms and screens. 

Objectives for Input Design 

The objectives of input design are − 

 To design data entry and input procedures 

 To reduce input volume 

 To design source documents for data capture or 

devise other data capture methods 

 To design input data records, data entry screens, user 

interface screens, etc. 

 To use validation checks and develop effective input 

controls. 

C. Output Design 

The design of output is the most important task of any system. 

During output design, developers identify the type of outputs 

needed and consider the necessary output controls and 

prototype report layouts. 

 

Objectives of Output Design 

The objectives of input design are – 

 To develop output design that serves the intended 

purpose and eliminates the production of unwanted 

output. 

 To develop the output design that meets the end 

users' requirements. 

 To deliver the appropriate quantity of output. 

 To form the output in the appropriate format and 

direct it to the right person. 

 To make the output available on time for making 

good decisions. 

1) External Outputs 

Manufacturers create and design external outputs for printers. 

External outputs enable the system to leave the trigger actions 

on the part of their recipients or confirm actions to their 

recipients. 

Some of the external outputs are designed as turnaround 

outputs, which are implemented as a form and re-enter the 

system as an input. 
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2) Internal outputs 

Internal outputs are present inside the system and used by 

end-users and managers. They support the management in 

decision-making and reporting. 

There are three types of reports produced by management 

information – 

 Detailed Reports – They contain present 

information which has almost no filtering or 

restriction generated to assist management planning 

and control. 

 Summary Reports – They contain trends and 

potential problems which are categorized and 

summarized are generated for managers who do not 

want details. 

 Exception Reports – They contain exceptions and 

filtered data to some condition or standard before 

presenting it to the manager, as information. 

 

VII. SYSTEM TESTING 

A. Unit Testing 

The first test in the development process is the unit 

test. The source code is normally divided into modules, which 

in turn are divided into smaller units called units. These units 

have specific behaviour. The test done on these units of code 

is called a unit test. The unit test depends upon the language 

in which the project is developed. Unit tests ensure that each 

unique path of the project performs accurately to the 

documented specifications and contains clearly defined 

inputs and expected results. Functional and reliability testing 

in an Engineering environment. Producing tests for the 

behaviour of components (nodes and vertices) of a product to 

ensure their correct behaviour before system integration. 

 

B. Acceptance Testing 

Acceptance Testing is a method of software testing 

where a system is tested for acceptability. The major aim of 

this test is to evaluate the compliance of the system with the 

business requirements and assess whether it is acceptable for 

delivery or not. User acceptance testing is used to determine 

whether the product is working for the user correctly. Specific 

requirements which are quite often used by the customers are 

primarily picked for the testing purpose. This is also termed 

as End-User Testing. 

 To find the defects missed during the functional 

testing phase. 

 How well the product is developed. 

 A product is what the customers need. 

 Feedback help in improving the product 

performance and user experience. 

 Minimize or eliminate the issues arising from the 

production. 

 

VIII. RESULT AND DISCUSSION 

A. Dataset 

The proposed work can be implemented as Diabetic 

prediction using Python as the front end and MYSQL as the 

back end. Based on a proposed algorithm we can classify 

diseases from PIMA Indian datasets. 

 

B. Result 

This framework used face detection techniques. 

Then can evaluate the performance using accuracy metrics. 

The accuracy metric is evaluated as 

Accuracy =
TP+TN

TP+TN+FP+FN
 *100 

The proposed algorithm provides an improved accuracy rate 

than the machine learning algorithms. 

Accuracy table 

ALGORITHM ACCURACY 

NATIVES BAYES 50% 

DECISION TREE 65% 

SUPPORT VECTOR MACHINE 80% 

PROPOSED WORK 92% 

 

IX. CONCLUSION 

In this project, the problem of constraining and summarizing 

different algorithms of data mining used in the field of 

medical prediction is discussed. The focus is on using 

different algorithms and combinations of several target 

attributes for intelligent and effective diabetic disease 

prediction using data mining. Data mining technology 

provides an important means for extracting valuable medical 

rules hidden in medical data and acts as an important role in 

disease prediction and clinical diagnosis. There is an 

increasing interest in using classification to identify disease 

which is present or not. The current study has demonstrated, 

this using a large sample of patients hospitalized with 

classification.  The classification algorithm is very sensitive 

to noisy data. If any noisy data is present then it causes very 

serious problems regarding the processing power of 

classification. It not only slows down the task of the 

classification algorithm but also degrades its performance. 

Hence, before applying a classification algorithm it must be 

necessary to remove all those attributes from datasets that 

later on act as noisy attributes. In this project work, we can 

implement preprocessing steps and implement the 

classification rule algorithms namely deep neural network 

algorithms are used for classifying datasets which are 

uploaded by users. By analyzing the experimental results it is 

observed that the deep learning technique yields better results 

than other techniques. 
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