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Abstract - Taking care and maintenance of a healthy population is the Strategy of each country. Information and 
communication technologies in the health care system have led to many changes in order to improve the quality of health 
care services to patients, rational spending time and reduce costs .In the booming field of IT research, the reach of drug 
delivery, information on grouping of similar drugs has been lacking. The wealth distribution and drug affordability at a 
certain demographic has been interlinked and proposed in this paper. Looking at the demographic we analyze and group the 
drugs based on target action and link this to the wealth and the people to medicine ratio, which can be accomplished via data 
mining and web mining. The data thus mined will be analysed and made available to public and commercial purpose for 
their further knowledge and benefit. 
 
Index Terms - Data Mining, Healthcare, Predictive Analytics 
 
I. INTRODUCTION 
 
The wealth distribution and the overlap between the 
cost differences in similar types of drugs have a 
major role to play in pharmaceutical industry, 
economy - insurance, health ministry. There is a need 
to bridge the gap between the lower sections of 
society and the drugs available at higher rates. The 
market share of each company has a role to play in 
that particular medicines availability and pricing. 
Drugs prescribed by the doctor may not be affordable 
to all the people, so they need to know the different 
alternatives to the same drug. Data will be mined 
from medical portals collected from local pharmacists 
to create the aggregated data resource which will be 
grouped under a target action. The results can then be 
computed using the decision making algorithm based 
on the diseases and the cost. 
 
The focus of this paper will be on pharmaceutical 
institutions and information regarding medicines. 
Frequent unbalanced distribution of medicines in 
healthcare institutions may result with serious threats 
to the health condition of a person. Primarily, it is 
necessary to define the unique structure of the data in 
order to enable adequate integration and analysis and 
This paper is focused to pharmacy institutions, and 
relevant information identified are: Medicines - part 
regarding data of medicines that are financed from 
obligatory health insurance. This provides health care 
institutions, medicine manufacturers and public in 
general to have insight to the information of the 
medicine.  
 
Thus the proposed system will be use to create a 
public awareness about alternative drugs for a 
particular medicine, availability of that alternative 
medicine in a locality. 
 

II. ALTERNATIVES/SUBSTITUTION 
POLICIES 
 
A. Scenario I 
Suppose Medicine X and Y both have a target action 
for diabetic- ketoacidosis, severe liver and kidney 
impairment, and hypersensitivity. The drug contained 
by them is Gliclazide with dosage 80mg/500mg but 
Medicine X is priced at Rs.72.90 whereas Medicine 
Y has Rs.16.50. This is a clear indication that there is 
price difference and Y can be proposed as a cheaper 
alternative to Medicine X, if it holds that the 
company supplying cheaper medicine has a 
credibility in market. 
 
B. Scenario II 
Suppose Medicine X and Y both have a target actions 
potassium-sparing diuretic, prescribed for 
hyperaldosteronism, low potassium levels, and for 
edema (fluid retention) caused by various conditions. 
It works by blocking the hormone aldosterone. The 
drug contained by them is Gliclazide with dosage 
10mg/50mg but Medicine X is priced at Rs.56 
whereas Medicine Y has dosage 20mg/50mg 
Rs.64.30. This pinpoints that there isn’t much 
difference between the price but surely dosage 
difference, this may not be suggested as a cheaper 
alternative but as a low power alternative to the same 
Medicine, although it is not advised to consume a 
higher dosage medicine without doctor’s prescription. 
 
 
III. NEED OF DATA MINING IN 
HEALTHCARE 
 
“Big Data” is a big term referring to a precise 
massive collection of data that the traditional data 
analysis techniques do not cannot provide. In addition 
to large amount of data, velocity (streaming data) and 
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variety (semi-structured and unstructured) are main 
concern in “big data”. Daily thousands of gigabytes 
worth of data is generated, which is in form of 
numeric, medicine attributes, patient's health records. 
Such raw data is unstructured and widely spread over 
different sections of medicines and pharmacy [1]. 
This data needs to be analysed to give a structured 
result and insights to how useful it can be for 
businesses, for market competition. This falls under 
data analytics of medicines, diseases, demography of 
patients, etc. Data analysis is done via data mining, 
using parameters of components of existing 
medicines, existing trends, based on previous 
knowledge or information of medical research [7]. 
Although data mining algorithms need to be 
improved in terms of both performance and 
scalability, at least current data mining algorithms 
have the better capability of working with large 
datasets than the traditional data analysis. Data 
mining produces results whose analysis is of great 
value, that may be a turning point and lend itself to 
turning of fortune's for that company. Since diagnosis 
can be done on predefined patterns, models, 
relationships, data mining can be used for prediction 
and decision making [3]. Steps in data mining: 
 
1. Knowledge Discovery 
2. Formulate business idea/proposal 
3. Question the business model 
4. Processing of business model 
5. Execute data mining queries 
6. Process data mined results 
7. Store and analyse results 
 
What is the analysis? 
 
Set of standardised algorithms and rules are followed 
to mine data, each algorithm having a different 
approach and parameters satisfying predictions. There 
are limited set of algorithms available due to vastness 
and varied nature of medical data, but also due to 
limited perception of data prediction by humans to 
design such algorithms. [3] 
 
The analysis is done on following data: 
 
1. Text mined data 
2. Classified data about medicines 
3. Medical network 
4. Medical portals 
5. Medical conferences and summits 
6. Pharmacy and their R&D spending 
 
Analysis will give correlation of medicines, 
pharmacy’s financial status, the demography of a 
particular area, trends which show usage of particular 
medicines. Analysis should be very accurate as it 
concerns with human lives, any element of risk 
should be taken care of, delicate disease should be 
carefully handled and predicted its relationship. 

IV. ANALYSIS TECHNIQUES 
 
A. Artificial Neural Networks 
Neural networks are groups of connected input/output 
units where each connection has its own weight and 
depending on the weight the connection is decided. 
The learning process is performed by the different 
relations that exist between the parameters. Based on 
the importance of cause and effect between certain 
data, stronger or weaker connections between 
"neurons" are being formed [7]. Network formed in 
this manner is ready for the unknown data and it will 
react based on previously acquired knowledge. 
Artificial neural networks are ideal for multiprocessor 
systems, where a large number of operations are 
performed in parallel. 
 
An ANN is typically defined by three types of 
parameters: 
 
1. The interconnection pattern between the different 

layers of neurons 
2. The learning process for updating the weights of 

the interconnections 
3. The activation function that converts a neuron's 

weighted input to its output activation. 
 
Why neural network in medical? 
 
Neural network performs a very important role in the 
field of medicine. 
 
1. It can be used to diagnose different diseases 

which could be possible by giving different 
effects or changes which are felt in body by 
assigning weights to each parameter. 

2. It can also be used to find the appropriate 
medicine containing the required drug for a 
particular disease. 

3. Also it can be used to differentiate between the 
patients who needed monthly check-up and the 
other patients. 

4. It can also be used for image processing which 
can be utilized massively on parallel computers. 

 
How can neural network used in medical? 
 
There are three methods in which it can be used- 
 
1. Supervised learning-In supervised learning we 

basically compare the desired outputs with the 
achieved outputs 

2. Unsupervised learning-In unsupervised learning 
we compare the similar terms in the data 

3. Reinforced learning-In this the output comes 
after going through a sequence of action. 

 
With the system learning from previous inputs that 
will not only increase the comparison with the result 
but also increase the efficiency of the system 
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B. Decision Trees 
 
Decision tree is a structure which is used to output 
different outputs based on parameters (branches) for 
an input (root node), giving desired output at end 
node/child node. They are used in classification and 
prediction. Here each end node will point to end 
drug/medicine to be suggested. In order to classify 

the data, process is starting from the root node and 
following the argument down until it reaches the final 
node, at which time a decision is made. Decision tree 
can also be interpreted as a special form of a rule set, 
which is characterized by its hierarchical organization 
of rules. A hierarchy that is simple and powerful to 
make decisions. There can be an element of error or a 
correction formula may be needed here. 

 

 
Fig.1.Possible Decision Tree 

 
V. PROPOSED SYSTEM AND ANALYSIS 
 

 
Fig.2. System 

 
Consider the two medicines prepared from the same 
drug Bisoprolol. 
Medicine 1: Cadrol 
Quantity: 10 mg 
Manufacturer: Taj Pharmaceuticals Ltd. 
Price: Rs.76.47 
Medicine 2: Bioscar 
Quantity: 10 mg 
Price: Rs.40 
 
Manufacturer: Rusan Healthcare Pvt. Ltd. 

Now, from the above two medicines belonging to the 
same drug we see that the cost of Cadrol is 76.47 
whereas cost of Bioscar is 40 both having the same 
quantity 10 mg respectively. The drug is the same, 
the quantity is the same, they serve for heart diseases 
but the medicine names, price and the manufacturers 
are apparently different. 
 
Now these medicines can be swapped with each other 
based on: 
1. Company reputation (financial stability is the 

key) 
2. Company R&D 
3. Demography 
 
VI. PROPOSED ALGORITHM 
 
The Proposed algorithm to prediction system: 
 
Input to the System: 
The system will accept queries from varied set of 
people, which will consist of patients, doctors, 
pharmaceutical and insurance companies and 
chemist. The query input will include information 
request for particular medicine or drugs, preferred 
medicines, revenues generated by a particular 
segment of medicines and/or drugs, demography of 
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medicines consumption, request for comparison 
between medicines and/or drugs. 
 
Output from the System: 
The system will return different output depending on 
the request query. The system will respond according 
to the decision tree and current knowledge it has. The 
system can return medicine and/or drug information, 
revenues and financials generated by the segment of 
medicines, similar medicines, demographics about 
the consumption of medicines . and their correlation 
between the diseases and the demographic if such 
correlation is possible with high confidence levels. 
 
Algorithm: 
 
1. Start 
2. Accept the query 
3. Parse the query for its content, and process it. 
4. Pass the query to decision tree. 
5. Decision tree will compute most optimum 

solution. The solution will comprise of one or 
more nodes, if query consist of multiple 
attributes. 

6. Store the query and its output in the log. 
7. The machine will learn from its stored tuples. 
8. Process the output and display the formatted 

result. 
9. Stop 
 
CONCLUSION 
 
This paper aspects the healthcare domain by 
providing information to different bodies like 
Doctors, Patients, Chemists, Pharmaceutical and the 
Insurance Companies. The Proposed system helps the 
patients to find an alternative to the medicine which 
is prescribed by the doctor. This not only helps the 

patients to find an alternative but also to find an 
optimum price of the drug required. Doctors are 
benefited by studying about the different drug 
composition in a medicine and the effects and side 
effects of the medicine. Chemist can refer for finding 
the list of the medicines which are in demand. 
Pharmaceutical companies can find their competitors 
and the price of the medicine they are selling at, 
which will help them in advertising for their 
respective medicines. The Insurance Companies can 
find out which area is more prone to diseases and 
expand their sales out there. The use of data mining 
not only reduces the human efforts for finding 
information but also provides the information in 
fraction of seconds. 
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