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ABSTRACT  - the aim of this study is to support 

medical diagnostics of Rheumatoid Arthritis (RA) 

by using Artificial Neural Network (ANN) method. 

For this diagnosis Feed forward Back Propagation 

Algorithm method was tested and examined in 

Matlab R2013a environment in ANN toolbox for 

rheumatoid arthritis diagnosis. The data of the 

system (ANN data set) was received from patients 

who affected with rheumatoid arthritis and other 

people who are not suffering from rheumatoid 

arthritis with different ages. 

Keywords— Artificial Neural Network (ANN); 

Rheumatoid Arthritis (RA); Feed forward Back 

Propagation Algorithm; Disease Diagnosis. 

INTRODUCTION 

 Rheumatoid Arthritis is an immune system ailment 

in which the body's safe framework, which 

typically secures its wellbeing by assaulting remote 

substances like microorganisms and infections 

erroneously assaults the joints. This makes 

aggravation that causes the tissue that lines within 

joints (the synovium) to thicken, bringing about 

swelling and agony in and around the joints [1]. 

“Almost three-fold the number of ladies have the 

ailment as men. In ladies, RA most regularly starts 

between ages 30 and 60. In men, it regularly 

sometimes happens later. Having a relative with 

RA builds the chances of having RA; be that as it 

may, the larger part of individuals with RA have no 

family history of the illness. RA may take after 

different types of provocative joint pain. No single 

test can affirm RA. To make an appropriate 

conclusion, the rheumatologist will make inquiries 

about individual and family therapeutic history, 

play out a physical exam and request symptomatic 

tests” [2]. 

ARTIFICIAL NEURAL NETWORK (ANN) 

In general ANN is a biologically inspired network 

of artificial neurons configured to perform specific 

tasks. Artificial Neural Networks are the 

biologically inspired simulations performed on the 

computer to perform certain specific tasks like 

clustering, classification and pattern recognition[3]. 

The benefits of neural systems lie in their capacity 

to speak to both straight and non-straight 

connections and to gain these connections 

straightforwardly from the information being 

demonstrated. Because of this reason, neural 

systems offer the chance of taking care of issues in 

a field where conventional registering conditions 

come up short. At present, neural systems have 

various genuine applications, for example, normal 

dialect preparing, character acknowledgment, 

picture handling and pressure, discourse 

acknowledgment and pressure, budgetary basic 

leadership, securities exchange exchanging 

examination, therapeutic information investigation 

and infection determination. The Figure determines 

the general configuration of ANNs [4]. 

 
Figure(1): General form for an ANN 

layers. 

Feed Forward Neural Network 

A feed forward neural system is an organically 

enlivened characterization calculation. It consist of 

a (conceivably substantial) number of 

straightforward neuron like handling units, sorted 

out in layers. Each unit in a layer is associated with 

every one of the units in the past layer. These 

associations are not all equivalent: every 

association may have an alternate quality or 

weight. The weights on these associations encode 

the learning of a system. Frequently the units in a 

neural system are additionally called hubs. 

Information enters at the data sources and goes 

through the system, layer by layer, until the point 

when it touches base at the yields. Among typical 

operation, that is the point at which it goes about as 
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a classifier, there is no criticism between layers. 

This is the reason they are called sustain forward 

neural systems [5]. 

Back Propagation Algorithm 

The back propagation calculation searches for the 

base of the mistake work in weight space utilizing 

the technique for angle drop. The blend of weights 

which limits the mistake work is thought to be an 

answer of the learning issue. Since this strategy 

requires calculation of the angle of the blunder 

work at every emphasis step, we should ensure the 

congruity and differentiability of the mistake work. 

Clearly we need to utilize a sort of actuation work 

other than the progression work utilized as a part of 

perceptrons in light of the fact that the composite 

capacity delivered by interconnected perceptrons is 

intermittent, and along these lines the blunder work 

as well. 

One of the most used activation functions for back 

propagation networks is the sigmoid, a real 

function  

Sc: IR → (0, 1) defined by the expression: 

Sc(x)  
 

      
                                                               

(1) 

Where: 

 S(x): The shape of sigmoid curve [6]. 

 
Figure(2): Feed Forward Back 

Propagation Network. 

In the next part of this study, materials and 

methods which used in the study are introduced, in 

the third part; the experimental results are 

examined and in the fourth part; the report of the 

results that are obtained. 

materials and methods 

The process which is used for diagnosis the 

rheumatoid arthritis is classified into three steps: 

The first one is the preprocessing of the input data. 

The second step is the ANN processing which 

shows the implementation, training, and testing the 

ANN model used. 

The final step is the post processing in the output 

data, calculating the errors and determining the 

accuracy of the ANN model results. 

The three steps are described in the next flowchart. 

 

Figure(3): ANN’s designing Model flowchart. 

 For the first investigation; contextual 

analyses are gotten from El-Hawdaj 

Medical Clinic. ANN dataset is found 

from 215 example blood tests result from 

the two sexes, 115 specimen for people 

who are influenced and the other 100 are 

definitely not. 

The network datasets are include: 

 Patient’s gender and age.  

 RF (Rheumatoid Factor). 

 ESR (Erythrocyte Sedimentation 

Rate). 

 CRP (C-reactive Protein) 

 CBC (Complete Blood Count). 

 HGB (Hemoglobin).  

 Second Step: ANN processing: 

In this step the ANN is composed depending on the 

number of dataset classification, so the number of 

inputs is seven variables and the output result is 

positive or negative (the patient affected or not 

affected). The network is designed using Feed 

Forward Back Propagation algorithm. The design 

steps are shown in Figure 3. 
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Training and testing sets have the same variables 

but in the test step the network is feed with input 

variables without targets. 

For this study neural network toolbox of Matlab© 

R2013a environment is used for preparing and 

testing the system [7]. 

 

 

Figure(4): ANN Toolbox. 

 

From the previous Figure(4), input data and target 

data are given from the blood test samples as 

discussed before. Then the network is created: 

 

 

Figure(5): Creating an ANN. 

 

Figure (6): Default Training Parameters. 

 

Third Step: Post processing in the output data: To 

show the results of each test sample, the post-

processing of the output data is required. The 

results of the output layer of the ANNs are 

converted into a form which can easily be 

understood. The results show that each person is 

affected with rheumatoid arthritis or not. 

results and discussions 

ANN model which was trained and tested for 

rheumatoid arthritis diagnosis, was realized in 

Matlab environment program toolbox R2013a. The 

available data of each disease is divided into 

training (60%), testing (20%) and validation (20%). 

Testing dataset were divided in equal portion to the 

testing and the validating part. Only one hidden 

layer was selected in the network structure with 50 

number of neurons fixed for all datasets. With these 

neurons the insurance and independence of the 

network was obtained. In the ANN data of healthy 

humans and patients categorized into learning, 

validation and test groups. The accuracy of the 

network 97.4%. 

The training performance of the network is shown 

in the Figure (6) with error of 0.00025598. 

  

Figure(7): ANN Training Validation Performance. 
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The training regression of the network gets 93.9% 

for training , 99.9% for validation, 99.5% for test 

and 95.7 for the overall model performance. 

 

Figure(8): ANN Training Regression. 

 

The final Figure is discussed the training state of 

the                     model. 

 

Figure(9): ANN Training State. 

conclusion 

In this present paper, an ANN is used to diagnose 

rheumatoid arthritis is improved. The data of 

patients and well people decision which were made 

by a rheumatologist due to the blood test are used 

to train the network, and some of them were used 

to test the network performance. The network 

output and doctor’s diagnosis were compared, and 

we found the matching is in 200 blood samples and 

the mismatching is in 15 blood sample. So the 

accuracy of the approach is 97.4%. Finally, we can 

say neural network architecture is a suitable 

solution for helping doctors in diseases diagnosis in 

reality 
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