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Abstract— Data mining helps to extract unseen information 

from the large databases and data warehouses. Data mining is 

not specific to one type of media or statistics and it can be 

associated to any kind of information repository, even 

though, algorithms and methods may vary when applied to 

different types of data. Data mining applications can greatly 

benefit all parties involved in the healthcare industry. 

Healthcare mining is one of the emerging research areas for 

predicting the disease. In healthcare larger amounts of data 

are handled and analyzed for knowledge extraction that 

permits support for cost-savings and good decision making. 

There are so many applications in healthcare mining, in 

which disease prediction is one of the essential and important 

applications. Many researchers have contributed much and 

provided the best solution for prediction of diseases using 

data mining techniques by analyzing the health data. Cancer 

is one the dangerous disease that is leading cause for growing 

death in worldwide. This survey paper primarily focused to 

provide detailed information about how lung and cancer 

diseases are predicted using different data mining techniques. 

This survey helps the budding researchers, those who are 

interested to do their research in disease prediction. 

Key words: Data Mining, Health Care, Lung Cancer, Breast 

Cancer, Classification 

I. INTRODUCTION 

Data mining is used to perform the in-depth investigation 

and analysis of huge datasets, in order to discover 

meaningful patterns and relationships. Data Mining is one of 

the most vital and inspiring area of research with the 

objective of finding consequential information from huge 

data sets [1]. Healthcare industry today produces huge 

amounts of multifarious data about hospitals, resources, 

disease diagnosis, electronic patient records, etc [2]. Data 

mining processes include framing a suggestion, assembling 

data, performing pre-processing, estimate the model and 

understanding the model and draw the conclusions [2]. 

Predicting the result of a disease is one of the most 

motivating and challenging tasks where to develop data 

mining applications. Cancer is the most dangerous disease 

nowadays. It affects both men and women. There are many 

types of cancer that spread in human body. Early detection 

and giving treatment is the best way for curing the cancer. 

People are mostly affected by Lung and Breast cancer. 

Lung Cancer is a disease of uncontrolled cell 

growth in tissues of the lung. Breast cancer is one of the 

harmless diseases, is the most common of all cancers and is 

the leading cause of cancer deaths in women worldwide. By 

using various data mining techniques we can detect the lung 

and breast cancer early and we can give appropriate 

treatment for curing [4]. Cancer is a group of diseases that 

involve irregular increases in the amount of cells, with the 

potential to invade or spread to other parts of the body. 

Cancers are often labeled by the body part that they created 

in. However, some body parts contain multiple types of 

tissue, so for greater precision, cancers are moreover 

classified by the type of cell that the tumor cells originated 

from. Lung Cancer is the wild growth of abnormal cells that 

start off in one or both Lung usually in the cell that line the 

air passages [5]. The disease is characterized by the 

uncontrolled growth of cells. If it is not detected and cured 

early, the tissues can be reproduced to other parts of the 

body such as the brain, alimentary cancal and liver [21]. 

Cancer research is usually clinical and/or biological in 

nature, facts driven statistical investigate has become a 

common go together [7]. 

The paper is organized as follows. Section 2 

discusses the lung cancer symptoms, risk factors, treatment 

and algorithms used for prediction. Section 3 provides the 

breast cancer symptoms, risk factors, treatment, algorithms 

used for prediction and issues and challenges. Conclusion is 

given in Section 4. 

II. LUNG CANCER DISEASES 

A. Symptoms of Lung Cancer 

Most lung cancers do not cause any symptoms until they 

have spread, but some people may have the following 

symptoms in the early stages itself. If you go to your doctor 

when you first notice symptoms, cancer might be identified 

at an earlier stage, when treatment is more likely to be 

effective. 

The majority common symptoms of lung cancer 

are: 

 A cough that does not get away or gets worse 

 Coughing up blood or rust-colored sputum (spit or 

phlegm) 

 Chest pain that is often worse with deep inhalation 

coughing, or laughing 

 Roughness 

 Weight loss and loss of appetite 

 Briefness of breath 

 Feeling tired or weak 

 Infection such as bronchitis and pneumonia that don’t 

go away or keep coming back 

 New arrival of wheezing [12] 

B. Lung Cancer Possibility Factors 

The factors which influence the Lung Cancer are listed 

below.  

 Smoking  

 Air pollution 

 Insufficient consumption of fruits & vegetables 
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C. Treatment for Lung Cancer 

There are different types of lung cancer. The treatment 

procedures are different in each type. The treatment for non 

small cell lung cancer is diverse from the treatment for small 

cell lung cancer [18]. 

D. Small Cell Lung Cancer 

Small cell lung malignancy is for the most part treated with 

chemotherapy. Surgery is just suitable if there is no sign that 

the disease has spread to the lymph organs in the focal point 

of the mid-section (the mediastina lymph organs). This is 

uncommon with little cell lung disease. It has typically 

spread at the end stage. So chemotherapy is typically the 

principle treatment. Radiotherapy is also used to treat this 

sort of lung malignancy. There is data underneath about the 

treatment of little cell lung growth by stage. 

E. Non-Small Cell Lung Cancer 

Non-small cell lung cancer can be preserved with surgery, 

chemotherapy, radiotherapy or a blend of these, contingent 

upon the stage when the disease is analyzed. A few 

individuals with cutting edge lung disease may have natural 

treatment. There is data beneath about the treatment of non-

little cell growth by stage.  

F. Non-Small Cell Lung Cancer (NSCLC) 

About 85% to 90% of lung cancers are non-small cell. Three 

main types of NSCLC are given below. While there are 

slight differences between them, they tend to have a parallel 

prediction (outlook) and are usually treated the same way: 

G. Adenocarcinoma 

This is the most regular kind of non-small cell lung cancer 

and it is the maximum mutual type of lung tumor in 

nonsmokers. It tends to grow in the outer limits of the lungs 

and usually grows more slowly than other types of lung 

cancer. 

H. Squamous Cell Carcinoma (Epidermis Carcinoma) 

This type of non-small cell lung cancer develops more often 

in smokers. These cancers tend to found in the middle part 

of the lungs. 

I. Large Cell 

This is the least frequent of the three kinds of non-small cell 

lung cancer. It tends to grow and widen early to other 

organs, which can make it harder to treat. [11] 

III. LUNG CANCER PREDICTION 

[1] This paper highlights applications, challenges and future 

issues of data mining in healthcare. Recommendation 

concerning the suitable choice of available data mining 

technique is also discussed. In this survey, author explored 

the effectiveness of various data mining techniques such as 

classification, clustering, association and regression in 

healthcare domain. They also presented a brief introduction 

about these techniques and discussed their advantages and 

disadvantages. They give examples for breast cancer 

prediction by using KNN classification in health datasets 

and also they explained about Fuzzy K-NN classifier for 

diagnosing thyroid disease. They also have given the history 

of SVM and classified the diabetic patients using SVM, 

classification of chest diseases using Multilayer Neural 

Network and Bayesian Belief Network for Lung Cancer 

Patients. In the next part, author explained the clustering and 

types of clustering such as hierarchical clustering, 

partitioned clustering and density based clustering and 

discussed the advantages and disadvantages of these 

clustering techniques. In association they explained the 

apriori algorithm for diabetes patients.   

[5] In this work, author described the cancer, types 

of cancer and prediagnosis of cancer. By using classification 

method they analyzed the smokers and non-smokers risk 

issues based on each cells of humanoid and the periods of 

lung cancer using the Weka tool. The dataset have Age, 

Gender, Height, Weight, Smoking habit, Secondhand 

smoke, Radon gas, Asbestos, Air pollution, Energy therapy 

to lungs, HIV or AIDS, Organ Transplant attributes. In this 

method, decision tree is used for predicting the lung cancer 

disease from the given data set instances. The proposed 

model contains three different types of decision tree 

algorithms, they are Naïve Bayes, Decision Table and J48 

and these are applied on lung cancer disease dataset in the 

WEKA tool and their performances were calculated.   

In [9] authors proposed a learning method based on 

unsupervised learning which can be used in building a 

predictive model for early detection of lung cancer. The 

authors showed that ANN can be used to predict the disease 

even with the occurrence of new symptoms. Data cleaning 

and data integration, data selection, data transformation 

steps of the data mining techniques are used. The assorted 

causes and symptoms appropriated to the mining process are 

retrieved from the mixed reports thus generated the dataset 

essential for learning and testing. In this paper Symptoms of 

the patients are classified as primary and secondary 

symptoms [9] 

In [14] discussed how several facets of data mining 

measures are used for lung cancer estimate for the patients 

and also reviewed the aspects of ant colony optimization 

(ACO) technique. Ant colony optimization technique helps 

to increase or decrease the disease prediction value. The 

author proposed (ROCO) Reduced Order Constrained 

Optimization method. Statistics of ACO and ROCO are also 

discussed in this paper. Authors applied neural system and 

fuzzy established method to train cancer data set for finding 

better grouping and correctness. ROCO designed to apply to 

skull and neckline cancer which remains a puzzling site for 

current IMRT planning techniques. 

In [19] surveyed how data mining techniques are 

applied for cancer diagnosis.  Data mining approach, 

Medical approach and Biophotonic imaging approaches are 

analyzed. In data mining approach, Apriori and hotspot 

algorithms were analyzed and their advantages, 

disadvantages, methodologies were discussed. Hotspot 

algorithm identified the average survival time of the patient. 

In medical approach, screening and biospy algorithms and 

their advantages, disadvantages, methodologies were given. 

In Biophotonic Imaging Approach OCT, LCE, 

Endocytoscop techniques are used to find the lung disease. 

Various methodologies such as data pre-processing, decision 

tree classification, rules extraction through association 

mining, rule selection, rule evaluation are used for data 

mining approach. The biopsy method involves the removal 

of a taster of the tissue from the patient’s lung. 
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Methodologies used in the biopsy are Bronchoscopic 

Biopsy, Needle Biopsy, and Open Biopsy. 

In [10] compared the performances of machine 

learning models SVM, ANN and NB to predict and detect the 

type of lung tumors based on physical and physicochemical 

features of proteins. Results showed that the Neural Net 

model competed on SVM dataset gained the best accuracy 

(88%) [20]. In [11] described data mining algorithms 

CART, LMT, naive bayes, and random forest.  Qualified 

absolute error of LMT is high for cancer survival dataset.  

IV. BREAST CANCER OVERVIEW 

Breast cancer is a malignant (cancer) tumor that twitches in 

the cells of the breast. It is found generally in women, but 

men can acquire breast cancer, too [25]. The most common 

risk factors for breast cancer is not only being female and 

growing older. There are many causes to breast cancer. The 

cancer may come back in the breast, in the upper body wall, 

or any parts of the body [31]. Breast cancer is the second 

most common human neoplasm, accounting for around one 

sector of all cancers in females after cervical carcinoma 

[32]. Breast cancer is the most frequently identified cancer 

and is the foremost cause of cancer death among women 

worldwide [28]. Every 19 seconds, all over the world a case 

of breast cancer is identified among women. Every 74 

seconds, somewhere in the world, someone expires from 

breast cancer worldwide. 

A. Symptoms of Breast Cancer 

The first symptom of breast cancer most women notice is a 

lump or an area of thickened tissue in their breast. 

 Skin Changes 

 Breast changes 

 Bloating 

 Between-Period Bleeding 

 Changes in Lymph Nodes 

 Trouble Swallowing 

 Weight Loss Without Trying 

 Heartburn 

 Mouth Changes 

 Pain 

B. Types of Breast Cancer 

There are two main types of breast cancer, they are 

malignant and benign.  

1) Invasive Breast Cancer (Malignant) 

Invasive breast cancers have spread beyond the milk ducts 

and milk-making glands to other breast tissue. Malignant or 

Invasive is the type in which the cancer has the possible to 

blowout from the breast to other parts of the body and is a 

danger to life. Often they can removed but sometimes there 

is a possibility of arrival of the disease. The most communal 

type of invasive breast cancer is invasive ductal cancer. This 

accounts for 80 % of all cases of breast cancer. 

2) Non-Invasive Breast Cancer (Benign) 

It is also known as Ductal Carcinoma In Situ (DCIS). This 

type of cancer doesn't spread to adjoining tissue regions and 

hence is infrequently a threat to life. These cells continue 

entirely In Situ (in their place of origin) because they have 

not yet advanced the aptitude to spread outside of these 

ducts, either within the breast or in another place in the 

body. The cancer cells normally develop diseases in the 

milk ducts and it is also known as Ductal carcinoma in situ 

(DCIS) cancer. Together men and women can grow DCIS. 

3) Other Common Types 

The less common type of breast cancer comprises invasive 

lobular breast cancer, which develops in the cells of the milk 

producing lobules, medullary breast cancer provocative 

breast cancer, tubular breast cancer and papillary. 

C. Treatment for Breast Cancer 

There are quite a lot of ways to treat breast cancer, 

conditional on its type and stage. 

1) Local Treatments 

Some treatments are called local therapies.. Types of local 

therapy used for breast cancer comprise: 

 Surgery 

 Radiation therapy 

2) Systemic Treatments 

Breast cancer can also be treated using drugs, which can be 

given by mouth or straight into the bloodstream. These are 

called systemic therapies because they can extent cancer 

cells anywhere in the body. Depending on the type of breast 

cancer, numerous different types of drugs might be used, 

including: 

 Chemotherapy 

 Hormone therapy 

 Targeted therapy 

V. BREAST CANCER PREDICTION 

S. 

No. 

Research Paper 

Name 

Techniques 

Used 
Best Technique Challenges 

1 

Data Mining 

Techniques: To 

Predict and 

Resolve Breast 

Cancer 

Survivability 

RepTree, RBF Network 

and Simple Logistic 
Simple Logistic 

In this paper best algorithm is 

predicted based on the 

classification accuracy only. It can 

be improved by using various data 

mining algorithms[25] 

2 

Using the Data 

Mining 

Techniques for 

Breast Cancer 

Early Prediction 

c4.5 C4.5 

In future, this research work can be 

intended to find another data 

sources to use it in the test and 

prediction. Also, apply other types 

of algorithms in one time to choose 

the best way to get the highest 

accepted values based on updated 

data sets.[26] 

http://www.webmd.com/breast-cancer/guide/invasive-breast-cancer
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3 

Mining Big Data: 

Breast Cancer 

Prediction 

using DT - SVM 

Hybrid Model 

DT SVM, 

SMO, IBL, and Naïve. 
SVM 

The optimum breast cancer disease 

predictive model obtained in this 

study adopts DT-SVM 

classification algorithm, this 

research may provide references for 

future research on selecting the 

optimal predictive models to lower 

the incidence of breast cancer[27] 

4 

Predictive 

Machine Learning 

Techniques for 

Breast Cancer 

Detection 

ANN, SVM, Decision tree , 

Bayesian networks 

Summary of these 

algorithms is given. 

Not mentioned about the particular 

algorithm.[28] 

5 

Predicting Breast 

Cancer 

Survivability 

Using Data Mining 

Techniques 

Artificial neural network, Logistic 

regression and the C4.5 
C4.5 

This analysis does not include the 

missing data. The future work will 

include missing data. [29] 

6 

Diagnosis And 

Prognosis Breast 

Cancer Using 

Classification 

Rules 

BayesNet, Logistic, Multilayer 

Perceptron, SGD, SimpleLogistic, 

SMO, AdaBoostM1, Attribute 

Selected, Classification Via 

Regression, FilteredClassifier, 

MultiClassClassifier Classifier, 

J48, LMT 

Based on the 

dataset using all the 

techniques the 

authors find out 

76% healthy and 

24% sick patients. 

Can improve all classification and 

clustering algorithms. 

7 

Diagnosis of 

Breast Cancer 

using Clustering 

Data Mining 

Approach 

Farthest First, Expectation 

Maximization, Hierarchical Cluster 

Method, K-Means. 

Hierarchical 

clustering method 

In future this work is extended by 

applying different classification and 

association mining algorithm[31] 

8 

A Novel Approach 

for Breast Cancer 

Detection using 

Data Mining 

Techniques 

Sequential Minimal Optimization 

(SMO), IBK (K Nearest 

Neighbours classifier), BFtree 

SMO 
Various types of techniques can be 

used to give the better results. 

Table 1: Breast Cancer Prediction

VI. ISSUES AND CHALLENGES 

In [25]  RepTree, RBF Network and Simple Logistic 

algorithms are used to predict the survivability rate of breast 

cancer data set. From these algorithms simple logistic 

algorithm gives the best result comparing other two. In 

comparison of accuracy measure TP rate of simple logistic 

gives the best result 72.5% and time taken is 0.62 seconds. 

The authors also shows that the most important attributes for 

breast cancer survivals are Deg-malig (Degree of 

malignancy), Inv-nodes, Node-caps, Tumor-size, Irradiat, 

Age, Breast-quad, Breast and Menopause. These attributes 

were found using three tests for the assessment of input 

variables such as Chi-square test, Info Gain test and Gain 

Ratio test. In future, other statistical measures are to be 

considered for improving the accuracy. 

In [26] decision tree c4.5 technique is proposed to 

detect the breast cancer earlier. In this work, testing set 

produces 93.47% accuracy and the error is 6.52%. While the 

proportion of correct in training set is 96.8% and the 

proportion of error is 3.2%. In future we can use another 

type of algorithms to find the best results. In [27] DT-SVM, 

SMO, IBL and Naïve algorithms are used to predict the 

breast cancer. DT-SVM classification gives best accuracy 

results. Accuracy measures and error rate also calculated 

and their graphical representation are given. 

In [27] authors compared the three data mining 

techniques as logistic regression, artificial neural network 

and C4.5.The results showed that the decision tree (C4.5) is 

the best predictor with 93.6% accuracy on the holdout 

sample, artificial neural networks derived out to be the 

second with 91.2% accuracy and the logistic regression 

models came out to be the worst of the three with 89.2% 

accuracy. 10-fold cross-validation methods are used to 

measure the unbiased estimate of the three prediction 

models for performance comparison purposes. In [28] 

classification techniques such as BayesNet , Logistic, 

Multilayer Perceptron ,SGD, Simple Logistic, SMO, 

AdaBoostM1, Attribute Selected ,Classification Via 

Regression, Filtered Classifier, Multiclass Classifier 

Classifier, J48, LMT are used to find the healthy and sick 

patients statistics. According to these classifier rules, 

research diagnosis is 76% healthy and 24% sick patients. 

In [29] uses four different clustering algorithms. 

They are Farthest First, Expectation Maximization, 

Hierarchical Cluster Method and K-Means. From this K-

means gives the best accuracy with 83% than other three 

algorithms. In future this work is extended by applying 

different classification and association mining algorithm. In 

this work WEKA open source data mining tool is used for 
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the purpose of the experiment. In future Orange, Tavera, 

Rapid Miner and other data mining tool and comparison 

study of their result give more optimum outcome. 

VII. CONCLUSION 

Healthcare mining is one of the emerging trends in data 

mining. In healthcare sector disease prediction is one of the 

important tasks. Early detection and protection earlier is the 

best way for curing the cancer disease. Various types of 

algorithms are used to predict these two types of cancer in 

data mining. In this paper the techniques used to predict 

lung cancer and breast cancer are discussed and the 

symptoms, types and treatments required for lung and breast 

cancer diseases are also discussed. 
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