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Abstract: Data mining techniques found applications in many areas since their 
development. New techniques or combination of techniques are created 
continuously. Techniques like supervised or unsupervised learning are used for 
prediction different diseases and have the aim to identify (diagnosis) the disease 
and predict the incidence or make predictions about treatment and survival rate. 
This paper presents the new trends in applying data mining in healthcare area, 
taking into account the most relevant papers in this respect. By analyzing both 
applied and review articles, using text mining on keywords and abstracts, it is 
revealing the most used methodologies (Support Vector Machines, Artificial Neural 
Networks, K-Means Algorithm, Decision Trees, Logistic Regression) as well as the 
areas of interest (prediction of different diseases, like: breast cancer, lung cancer, 
heart diseases, diabetes, thyroid or kidney diseases).   
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1. Introduction 
 
Data Mining techniques know a wide spread and applicability nowadays. Among 
the areas that use these techniques, the medical and economic fields have the most 
interesting applications. In economic area, the most studied issues are: the 
prediction of bankruptcy risk for companies, the prediction of fraud in insurance, 
fraud in financial statements, fraud in credit card transactions, or the customers’ 
classification for targeted marketing campaign. In medical field, some of the most 
approached issues are: the identification of cancer (breast, lung, or other types), 
hearth diseases, diabetes, skin disease or the prediction of different diseases 
incidence.  

Because "there are two primary goals for data mining prediction and description" 
(Sharma et.all., 2014), the pattern recognition techniques (both supervised and 
unsupervised) are the most used methods, as well as methods that extract essential 
knowledge from data, like dimension reduction techniques. The description goal 
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suppose analyzing the raw data (huge amount of data) and extract important 
information that describe a specific case or model a group of facts with the same 
characteristics or rules. The prediction suppose analyzing a set of observations and 
variables that have similar features and describe the same phenomenon, classify 
observations into several classes of interest and extract a "rule" to fit other new 
observations into one of the classes. 

This research is a review of the most relevant articles that describe the use of data 
mining techniques in medical field. The methodologies section describes briefly 
the analyzed papers, the results show the most important findings, while 
conclusions and further search summarize the research and show future directions. 
  
2. Methodologies 
 
Data Mining represents a multitude of techniques and methods that helps extracting 
"hidden" information or patters from big amount of data. In medicine, starting from 
patient medical history, symptoms or new medical investigation, all is data. Using 
modern technology, this data is recording in large databases. The idea of using this 
huge amount of data to develop a decision support system that helps doctors to 
diagnose, treat and follow patients is not new, as well as the usage of data mining 
techniques to accomplish this goal.  

The focus of this paper is to analyze new articles (starting 2010, until 2018), in 
order to identify data mining techniques that are used for medical purpose and its 
applications. There were selected 76 most relevant studies from 2010 to 2018, 
some of them are literature review (that analyze other papers or review the possible 
data mining techniques and applications), but most of them are applicative articles.  

In the applicative articles, in general is used a database that is formed either of 
patients medical information and details ([62], [52]), either of images like chest x-
rays for detecting lung cancer ([41]). In the most databases used, the patient's 
diagnosis is known, as well as their treatment and medical future. What data 
mining techniques usually try to "solve" is creating a model based on available data 
that is capable to support doctors for diagnose new patients. In order to test these 
new models, several techniques are used, like substitution or n-fold cross validation 
(where n is equal to 10 in many articles). An accuracy degree, sensitivity and 
specificity are calculated for each technique or group of techniques, in order to give 
more credibility and robustness. In general, the accuracy of predicting the disease 
is over 80% and it depends on variable selection, case modeled and technique used. 
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Figure 1. Articles database structure 

 
The figure from above shows the distribution on years of the selected articles. There 
are 76 articles, 19 reviews (of literature or data mining techniques) and 57 applied 
papers from 2010 to 2018. Most of the articles (65%) are from the last 5 years.  

Table 1. Papers description 
Type of 
article 

Subject Examples 

applied 

cancer 

breast cancer ([13], [20], [24], [25], [27], [29], 
[30], [35], [40], [62], [69], [70], [71], [74]), colon 
cancer ([36]), liver cancer ([63]), lung cancer 
([41], [51], [57], [65], [68]), ovarian cancer 
([33]), pancreatic cancer ([61], [75]), thyroid 
cancer ([76]), other type of cancer or multiple 
types ([17], [19], [37], [72]) 

heart disease 
studies like: [3], [5], [21], [34], [44], [47], [49], 
[52], [53], [56], [59], [67]) 

diabetes articles: [11], [14], [45], [64] 

multiple disease studies like: [16], [42], [48], [54] 

specific disease 
Parkinson's disease ([4]), thyroid disease ([12]), 
liver disease ([18]), kidney disease ([32], [43]) 

other studies like: [7], [8], [46] 

review 

cancer lung cancer ([39]) 

heart disease studies like: [2], [6], [23], [31], [50], [55], [58], 
[60] 

multiple disease [66] 
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In the table from above is represented the main themes for selected articles. The 
subject that is approached often by researchers is the identification and prediction 
of cancer (that could be breast cancer, colon cancer, liver cancer, lung cancer, 
ovarian cancer, thyroid cancer or pancreatic cancer). Also, heart diseases, which 
are considered on top 5 most important causes of death on the entire world, 
represent an immense interest for researchers and doctors. The applied papers 
describe examples of data mining techniques, most of papers approaching several 
techniques that are compared from accuracy point of view (and training time), 
because each case have its own specificity and particularities, so one specific 
method or a combination of methods can be applied. The review papers discuss 
about literature review or techniques review in general, most of them without 
having a numerical example.  

Also, there are some articles that have the main objective the proposal of a 
software application that is useful for disease prediction (web application that can 
predict a disease and have as input variables that represent the patient symptoms - 
[46]) or more specific for heart diseases and diabetes ([44]). On the other side, in 
articles like [68] and [76] it is presented models of survival prediction for patients 
with lung cancer and thyroid cancer. Authors used boosted Support Vector 
Machines, with an accuracy rate of 97% for lung cancer live expectancy prediction 
([68]) and MLP and Logistic Regression with an average of over 80%-90% 
accuracy for thyroid cancer survival ([76]).      

 

 
Figure 2. Databases volumes, methodologies used and accuracies rates  

(in average) 

5 

16 10 

7 

DB Volume 

under 100 101-500

501-1000 over 1000

6 

14 
13 

3 

average accuracy rate) 

70% 80% 90% 100%



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT, Vol. 14.1, May 2020 

 97 

The databases size used in most applicative articles depends on the studied 
problem. Only 5 studies have datasets under 100 observations, while 7 studies have 
datasets over 1000. The methodologies most used (the middle figure from above 
was created in R, using text mining over methodologies that appear in applied 
studies) are: Decision Trees, Naive Bayes, K-Nearest-Neighbor, Support Vector 
Machines, K-Means, Logistic Regression, ANN (Artificial Neural Network). The 
bigger the word is in the middle figure from above, the higher frequency has in 
methodologies from the articles. On the other side, the accuracy degree is over 
70% in most studies with applications, some reach to even 100% (the prediction of 
heart attack - [53], diagnostic diabetes - [64], breast, lung and skin cancer 
prediction - [72]), that means that the model is robust and reliable.  
 
3. Results and discussions 
 
Text mining represents (as data mining) extracting relevant information from text. 
Word cloud is a technique of text mining that uses the frequency of each word to 
create relevant graphs. This method could be used to extract (graphically) the most 
used words in different texts (after the texts were "cleaned" of punctuation, 
numbers), like: emails, reviews on a web site, comments to news. In this case, the 
technique was used to extract the relevant information from studies abstracts and 
keywords. 
 

            
Figure 3. All abstracts (min freq=15) and all keywords (min freq=3) 

 
The figure from above show the graphically representation of the most frequently 
used words in articles abstracts and keywords. In this graph, all articles (review and 
applied) were considered. For abstracts, only the words with a frequency higher 
than 15 appear in the graph, while keywords with frequency higher than 3 are 
printed. The bigger a word is represented, the higher frequency it has. Except "data 
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mining" and "techniques", words like "cancer", "heart", "breast", "medical", 
"patients" and "diagnosis" appear as the most approached issues. 
 

           

 
Figure 4. Applied papers abstracts (min freq=15) and review papers abstracts (min 

freq=5) 
 
The figure from above show the difference between the most used words in applied 
papers abstracts (with a frequency higher than 15) and the most used words from 
review articles (minimum frequency is 5). Except "data mining" words, in review 
papers, words like "techniques", "heart", "prediction" and "disease" are relevant, 
that show the concern of researchers about prediction techniques in diseases in 
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general and heart issues especially. In applied papers, "classification", "algorithm" 
and "accuracy" is relevant, because in most of the applications, an accuracy degree 
is computed as number of correct classified observations (obtained with methods 
like n-fold cross validation) divided by the number of total observations. 
 

        

 
Figure 5. Articles from last 5 years: abstracts (min freq=10) and keywords  

(min freq=5) 
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In order to identify what are the new "trends" in applying data mining techniques 
for medical purpose, the articles from the past 5 years were selected from 
considered database of papers. The figure from above show the representation of 
most frequent words in abstracts (higher frequency than 10) and keywords 
(minimum appearances is 5) from 50 articles published between 2014 and 2018, 
both review and applied papers. It is interesting to notice that SVM and K-Means 
as methodologies does not appear in the keywords word cloud (right side of the 
figure). Also, issues like cancer and heart diseases remain the most researched 
areas. 
 
4. Conclusions and further research 
 
By analyzing 76 articles that contain description of data mining techniques and 
methods applied in healthcare area, as well as applications of these methods for 
predicting, identifying or follow different diseases cases, this research aim is to 
describe the latest concern about the use of methods that extract essential 
information from data. This article proposes a text mining technique to analyze the 
papers from an area of interest and see what words are common in most articles 
abstracts and keywords (with the highest frequency rate). This method could be 
used for many others areas of research, like emails spam detection, sentiment 
analysis or comments analysis, directions that represent further research.  
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