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Abstract: Data mining is one of the promising and continuously evolving fields in the arena of data analytics. Data mining has
led to solutions of various unfathomable jobs, events, diseases and evaluations. The rich consortium of techniques that falls
under the data mining domain makes it a formidable force for data scientists. The current paper reviews the various papers
published on COVID-19 using data mining techniques to address the pandemic in terms of its explanation, assessment and
solution. The current paper reviews the work done by various authors using data mining techniques. The paper contributes
uniquely to the literature by filling up the gap of review on COVID-19 related work.
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1. Introduction

Data mining (DM) is mining of hidden patterns out of heaps of data spread around us (Dave Smith &
Marlow, 2007; J. Han et al., 2011; Mishra et al., 2010; Witten et al., 2005; Zhu & Davidson, 2007). Data mining
has a plethora of techniques with the capability to serve the organizations and various domains in a variety of
ways. These techniques are what makes data mining applications a tool to study trends and assist in prediction
ranging from human behaviours to emergence of a disease and subsequently aiding in finding a solution for these
predictions. The various techniques which are of specific interest include clustering, classification, association,
regression, summarization and text mining (J. Han et al., 2011). The data mining ability to extract meaningful
information from complex raw data provides multiple benefits in the healthcare sector inclusive but not limited
detection of drug abuse, diagnosis of patients, suggestions of treatments, early detection of diseases, survivability
percentage and approach and the likes (Ogundele et al., 2018).

Data mining has been applied to various health related issues for a long time now and the same has resulted in
favourable outcomes for health and medicine. Data mining has been traditionally used for classifying diseases
and assisting in treatment and management of diseases (Ogundele et al., 2018). VVoluminous data gets generated
in the healthcare industry that needs proper storage (Varghese & Tintu, 2015). These data are subjected to
various analytical techniques to make sense out of them and this is where data mining has been seen as the
promising and result-oriented field. The promise inbuilt in data mining techniques to fight against the odds in any
field led to calls for action by White House to various data mining research institutes and technology companies
to devise a data mining strategy to fight against the novel Coronavirus breakout (Alimadadi et al., 2020).

The current paper reviews papers published on data mining approaches applied to study COVID-19 pandemic
during 2020. The paper highlights the use of data mining and its application by the world to fight against
unknown nemesis of SARS family.

2.A Brief on Data Mining and Healthcare

The techniques of data mining have been favored in medicine and have its wide application which has been
studied by various authors (Gayathri et al., 2014; Shukla et al., 2014; Sultana et al., 2016). Kunwar et al. (2016)
made use of DM techniques such as ANN and Naive Bayes to study kidney diseases. Chaurasia and Pal (2017)
made use of various classification techniques to investigate precision of breast cancer examination. Shakil et al.
(2015) in his research pointed out that Naive Bayes is a better prediction method for dengue disease survival.
Shim and Xu (2003) proposed Bayesian Ying Yang (BYY), a classification method, to categorize liver diseases
through programmed discovery of medical trends. Islam et al. (Islam et al., 2004) studied lung cancer using
decision tree method by grouping of x-rays. Wang et al. (2005) made use of cluster and decision tree methods for
classifying mammography into two classes. Cheng et al. (2006) made use of data mining techniques for
classification cardiovascular diseases. Bethel et al. (2006) devised a rule based model through an association
algorithm on the data of historical breast cancer patients. Bayesian Network was proposed for diagnosing
Coronary Heart Diseases. Coronary Heart Disease was also studied by (Abraham et al., 2006; Su et al., 2001,

4547



Turkish Journal of Computer and Mathematics Education Vol.12 No.6 (2021), 4547-4552
Research Article

Xue et al., 2006). Cardiovascular diseases were studied by classification algorithms (Cheng et al., 2006;
Karegowda & Jayaram, 2009; Tang & Tseng, 2009). Few authors studied diabetic diseases by applying genetic
algorithms (Balakrishnan et al., 2008; Brameier & Banzhaf, 2001; Tang & Tseng, 2009; Xing et al., 2007).

3.0bjectives Of The Study

e  To review papers published in Scopus database for the year 2020 on COVID-19 which has applied data
mining techniques.

4.Methodology

Scopus database was used to extract papers authored on COVID-19 using data mining techniques for the year
2020. A total of 178 papers were listed by Scopus database on searching the keywords data mining and COVID-
19. From 178 papers listed by the database, the current study extracted the papers by applying two levels of filters
for review in terms of purpose and application of data mining techniques. The first criteria was that the paper has
been published in 2020 with specific reference to data mining techquies and second, it has been cited more than 5
times. These criteria led to filtering of 14 papers.

5. Review of Papers on Data mining and COVID-19

Abd-Alrazaq et al. (2020) in their study identified the issues shared by tweeps connected to COVID-19. The
authors made use of a text mining approach of data mining to analyze the tweets downloaded over a period of
February 2, 2020 March 15, 2020. The authors applied Twitter API, Tweepy Python library and PostgresSQL
database as their method to perform sentiment analysis and topic modeling.

Alimadadi et al. (2020) suggested that Al and ML is the major tool to fight against COVID-19. In their article
they specified that White House through technology and research companies approached the global Al community
to develop and work on various techniques related to data mining skills to support COVID-19 based study for
finding a solution to the pandemic.

Tasnim et al. (2020) in their study addressed the issue of rumors and misinformation surging during the
COVID-19 pandemic period leading to furtherance of unfounded practices enhancing virus spread and masking
the healthy behavior. Tasnim further advocated use of advanced application of data mining approach like natural
language processing for detection and removal of non-scientific based online content.

Ayyoubzadeh et al. (2020) stressed that data mining algorithms can be used for studying and predicting spread
and trends of outbreak of COVID-19 virus across the world. The author used LSTM (Linear regression and long
short-term memory) model of data mining approach to study data downloaded from Google Trends website.
Through their work, they showed that the search frequency included words like washing and sanitizing of hands
and topics related to antiseptic use besides previous day incidence as being the most looked for incidence.

Franch-Pardo et al. (2020) advocated that an interdisciplinary perspective and approaches like data mining,
web-based mapping and spatiotemporal analysis is needed to face the challenges posed by COVID-19 pandemic.
Their study supports bibliographic queries and understanding of the evolution of tools used in managing the
global pandemic.

Li et al. (2020) made use of Chinese microblogging platform Weibo to perform both quantitative and
qualitative analysis on collected data. The authors made use of linear regression and content analysis
methodologies of data mining to identify classification of news and user generated topics leading to insight on
COVID-19 outbreak. The authors stressed on how social media analysis may lead to better understanding of
spread of COVID-19.

Qin et al. (2020) suggested that to avert and arrest outbreak of COVID-19, it is imperative to estimate the
number of new cases and confirmed cases and resultantly worked upon data collected from social media search
indexes (SMSI) for dry cough, fever, chest distress, coronavirus and pneumonia during a period of 40 days. The
authors made use of lagged series SMSI to predict new suspects of COVID-19 cases.

Kumar (2020) discussed the use of Artificial Intelligence, as part of modern technology apart from ML and
NLP, in fighting with COVID-19 crisis at various levels based on medical data. The authors strongly advocated
use of Al to identify, track and forecast outbreaks.

Han et al. (2020) explored public opinion by analyzing Sina-Weibo text by applying Latent Dirichlet
Allocation (LDA) model - a topic extraction technique and Random Forest algorithm - a classification model. The
microblogging site texts were analyzed in terms of space, time and content.
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Marhl et al. (2020) made use of publication mining to extract common physiological contexts of investigating
diabetes and COVID-19 simultaneously.

Ren et al. (2020) studied traditional Chinese medicine by making use of data mining and association network
models to suggest potential treatment of COVID-19.

Huang et al. (2020) conducted data mining activities on 485 patients extracted through Sina Weibo who were
suspects of confirmed cases of COVID-19. The study aimed at analyzing the suspected or confirmed cases of
COVID-19 who sought help through Sina Weibo. The authors extracted 9878 posts during a period of February 3
to February 20 of 2020. The authors suggested that social media through data mining analysis could be a tool to
provide them early help.

Amin et al. (2020) suggested use of classification model to aid in the process of COVID-19 drug discovery.

Sarker et al. (2020) through semi-automatic filtering curated reports positive test patients based on tweets
extracted from twitter on COVID-19 related keywords. The authors mapped the extracted symptoms through
UML (Unified Medical Language) and evaluated the results to the ones reported in previous studies.

The table below lists down the summary of techniques used by top cited papers studied in this study.

Table.1. Techniques - Frequency

Techniques Frequency
Classification and Regression (Amin et al., 2020; Ayyoubzadeh et al., 2020; X. Han et al., 2020; Li et al.,
2020; Qin et al., 2020)
Al & ML (Alimadadi et al., 2020; A. Kumar et al., 2020)
Text analysis and NLP (Abd-Alrazag et al., 2020; Franch-Pardo et al., 2020; X. Han et al., 2020;

A. Kumar et al., 2020; Li et al., 2020; Marhl et al., 2020; Sarker et al.,
2020; Tasnim et al., 2020)

Clustering (S. Kumar, 2020)
Association (Ren et al., 2020)
6.Conclusion

The paper focused on reviewing data mining related techniques used to study COVID-19 pandemic. The data
mining techniques have played a vital role in the healthcare industry ranging from diagnosing diseases to
suggesting cures. The world looked up to data scientists for exploring data mining techniques to study various
patterns associated with novel virus as well as behavioral patterns of masses across the world and suggest a way
forward to counter the disease. The current paper studied a few most frequently cited papers as on date of writing
this paper and brings out the fact that various data mining techniques were used for studying different types of
issues associated with COVID-19 ranging from prevention mechanisms to solution finding, to studying
sentiments. The current paper also specifies that data mining has been a preferred area for disease prediction or
cure as per previous applications.
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