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Abstract 
Artificial neural networks provide a powerful tool to help doctors 
to analyze, model and make sense of complex clinical data across 
a broad range of medical applications. One of the major problems 
in medical life is setting the diagnosis. A lot of applications tried to 
help human experts, offering a solution. This paper describes how 
neural networks can improve this domain. Thyroid problems are 
the most prevalent problems nowadays. In this paper an artificial 
neural network approach is developed using a back propagation 
algorithm in order to diagnose thyroid problems. It gets a number 
of factors as input and produces an output which gives the result 
of whether a person has the problem or is healthy. It is found that 
back propagation algorithm is proved to be having high sensitivity 
and specificity.
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I. Introduction
Medicine has always benefited from the forefront of technology. 
Technology advances like computers, lasers, ultrasonic imaging, 
etc. have boosted medicine to extraordinary levels of achievement. 
Neural networks is currently the next promising area of interest. 
It is believed that neural networks will have extensive application 
to biomedical problems in the next few years. Already, it has 
been successfully applied to various areas of medicine, such as 
diagnostic systems, biochemical analysis, image analysis, and 
drug development.
The thyroid gland is one of the most important organs in the body 
as thyroid hormones are responsible for controlling
Metabolism[1]. As a result, thyroid function impacts on every 
essential organ in the body. The most common thyroid disorder 
is an underactive thyroid, known as hypothyroidism, in which 
the thyroid does not produce enough hormones. Less frequently, 
the thyroid produces too much hormone which is known as 
hyperthyroidism. Approximately 2–3% of the general population 
in the United States suffers from either hypothyroidism or 
hyperthyroidism [6]. 
A group of causing factors of a particular disease or problem is 
given as inputs. Based on the given input values a decision will 
be arrived. The decision making can be done using an artificial 
neural network approach. In this paper thyroid hormonal problems 
are diagnosed using an artificial neural network approach. 
The back propagation learning algorithm is used to train the 
neural network. The efficiency of the network is analyzed. We 
implemented a backpropagation-based model for the domain of 
thyroid diseases.

A. Thyroid Disease
The thyroid is a butterfly-shaped gland located in the front of the 
neck just below the Adams apple[2]. The gland wraps around the 
windpipe (trachea) and has a shape that is similar to a butterfly 
formed by two wings (lobes) and attached by a middle part 
(isthmus). The thyroid gland works like a tiny factory that uses 

iodine (mostly from the diet in foods such as seafood and salt) 
to produce thyroid hormones. These hormones help to regulate 
the body’s metabolism and effects processes, such as growth and 
other important functions of the body. 
The two most important thyroid hormones are thyroxine (T4) and 
triiodothyronine (T3), representing 99.9% and 0.1% of thyroid 
hormones respectively. The hormone with the most biological 
power is actually T3. Once released from the thyroid gland into the 
blood, a large amount of T4 is converted to T3 - the active hormone 
that affects the metabolism of cells throughout our body. 
Thyroid disease occurs when the thyroid gland doesn’t supply 
the proper amount of hormones needed by the body. If the 
thyroid is overactive, it releases too much thyroid hormone into 
the bloodstream, resulting in hyperthyroidism[1]. (“Hyper” is 
from the Greek, meaning “over” or “above.”) Hyperthyroidism 
causes the body to use up energy more quickly than it should, 
and chemical activity (like metabolism) in the cells speeds up.An 
underactive thyroid produces too little thyroid hormone, resulting 
in hypothyroidism. (“Hypo” means “under” or “below.”) When 
the amount of hormone released into the bloodstream is below 
normal, the body uses up energy more slowly, and chemical activity 
(metabolism) in the cells slows down. Although they are two 
different conditions, in both hypothyroidism and hyperthyroidism 
the thyroid can become larger than normal. An enlarged thyroid 
gland is a lump that can be felt under the skin at the front of the 
neck. When it is large enough to see easily, it’s called a goiter. 
People who don’t get enough iodine in their diets also can get 
an enlarged thyroid, but this is rare in the United States because 
foods here usually supply enough iodine. Some of the key risk 
factors for thyroid disease are age ,gender, Illness  indicator, 
Hypothyroid indicator, Hyperthyroid indicator, Iodine  131, 
Pregnancy  indicator,etc.

B. What is a Neural Network
A neural network is a massively parallel system of interconnected 
computing elements called nodes. Information is processed via the 
interaction between a large number of nodes where knowledge is 
not stored in the individual nodes, but rather it is represented by 
the weights of the connections between the nodes. Neural networks 
are developed based on brain structure. Like the brain, artificial 
neural networks can recognize patterns, manage data and learn 
[3]. They are made by artificial neurons (fig. 1), which implement 
the essence of biological neurons. 
It receives a number of inputs (from original data or from output 
of other related neurons). Each input comes via a connection, 
which is called synapses and which has a weight (coefficient 
of connectivity [4]). A neuron also has a threshold value. If the 
sum of the weights is bigger than this value, than the neuron is 
activated.
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Fig. 1: Neural Network

The activation signal produces the output of the neuron. This 
output can be
the result of the problem or can be considered an input for another 
neuron.
The Research design has used Neural network Back Propagation 
Technique for the diagnosis of results. The Back Propagation 
Algorithm The best-known example of a neural network training 
algorithm is back propagation.
In back propagation, the gradient vector of the error surface is 
calculated. This vector points along the line of steepest descent 
from the current point, so we know that if we move along it a 
“short” distance, we will decrease the error. A sequence of such 
moves (slowing as we near the bottom) will eventually find a 
minimum of some sort. The difficult part is to decide how large 
the steps should be [5].
Large steps may converge more quickly, but may also overstep 
the solution or (if the error surface is very eccentric) go off in 
the wrong direction. A classic example of this in neural network 
training is where the algorithm progresses very slowly along a 
steep, narrow, valley, bouncing from one side across to the other. 
In contrast, very small steps may go in the correct direction, but 
they also require a large number of iterations. In practice, the step 
size is proportional to the slope (so that the algorithms settles down 
in a minimum) and to a special constant: the learning rate. The 
correct setting for the learning rate is application-dependent, and 
is typically chosen by experiment; it may also be time-varying, 
getting smaller as the algorithm progresses.
The algorithm is also usually modified by inclusion of a momentum 
term: this encourages movement in a fixed direction, so that if 
several steps are taken in the same direction, the algorithm “picks 
up speed”, which gives it the ability to (sometimes) escape local 
minimum, and also to move rapidly over flat spots and plateaus.
The algorithm therefore progresses iteratively, through a number 
of epochs. On each epoch, the training cases are each submitted 
in turn to the network, and target and actual outputs compared 
and the error calculated. This error, together with the error surface 
gradient, is used to adjust the weights, and then the process repeats. 
The initial network configuration is random, and training stops 
when a given number of epochs elapses or when the error stops 
improving then we can select stopping conditions.

II. Results
The term “back propagation” describes how this type of neural 
network is trained. Using the anticipated outputs, the back 
propagation training algorithm then takes a calculated error and 
adjusts the weights of the various layers backwards from the output 
layer to the input layer. First we take 25000 ephos the performance 
was not good. The training, using the backpropagation converged 
in 15,000 epochs that take time to train the network is 2 sec. The 
diagnostic accuracy was 99% with the training set data. 

Fig. 2: Output of Testing 

The graph shown in fig. 2 represents the output of the training 
of the network  and 15000 epochs have been taken to get trained 
the network . In this case the performance goal of the network 
has been achieved. 

III. Conclusion
Neural network has been established of their potentials in 
many domains related with medical disease diagnosis and other 
application. The increasing demand of  Neural Network application 
for predicting the disease shows better performance in the field 
of medical decision making. This paper represents the use of 
back propagation neural network in predicting thyroid disease 
diagnosis. It has the ability to learn by example makes them very 
flexible and powerful in medical diagnosis.  The implementation 
of parallelism of back propagation neural network algorithm on 
a data set to analyse thyroid disease with good performance has 
been demonstrated. The back propagation neural network has 
been trained and tested for the analysis of thyroid data. It has 
been observed that the convergence time for the training of back 
propagation neural network.
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