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Agenda

 What is text mining?

 What is it being used for?

 Advantages and disadvantages of text mining

 Why should we be interested?



Who am I?

 I am a qualified librarian 

 I have been working in the field of systematic reviews for more than 

25 years

 Doing systematic reviews (SRs)

 Researching information retrieval methods 

 Training in information retrieval

 Trying to improve the efficiency of conducting SRs 

 I am a co-convenor of the Cochrane Information Retrieval Methods 

Group and a co-author of the Cochrane Handbook chapter on 

searching for evidence

 My experience is mainly in health care but I have also worked on 

SRs in many other fields



Why am I interested in text 

mining?

 Systematic reviews try to identify as much research as 

possible to answer specific questions

 This involves developing search strategies 

 Sometimes the questions can be simple in term of 

search strategy design

 Does one type of hip replacement work better than another in 

terms of length of time before a second replacement is needed?

 Sometimes questions can be really complex and difficult 

to search for:

 Has providing families with discharge instructions/education 

earlier in admission improved readiness and patient outcomes?



Are there tools that can help 

with information retrieval?
 Text mining techniques

 “Text mining is the process of discovering and extracting knowledge 

from unstructured data. This comprises three main activities:

 Information retrieval (IR) to gather relevant texts.

 Information extraction (IE) to identify and extract entities, facts 

and relationships between them.

 Data mining to find associations among the pieces of information 

extracted from many different texts.

 …[TM] can help make the implicit information in your documents 

more explicit…”

 Source: National Centre for Text Mining 

http://www.nactem.ac.uk/faq.php?faq=1



Value of TM, 1

 “Once an information retrieval system has been used to 

identify the documents that are relevant to a particular 

problem, these documents then need to be analysed by 

additional systems which use a mixture of natural 

language processing and data mining techniques to 

extract information and identify patterns in that 

information, leading to the discovery of new 

knowledge. The aim is not to improve the results of 

searching, but rather to help users find information 

which previously may only have been discoverable 

by reading large numbers of documents, or which 

was not in practice discoverable at all. “

 Source: NACTEM



TM is not a single thing

 TM software comes in many flavours and can do many different 

things

 Simple things – word frequency analysis – counting the numbers 

of times words appear in the text

 More complex things – word co-occurrence – looking at patterns 

of words occurring together to identify concepts and 

relationships between words

 Semantic analysis – analysing text according to the meaning of 

words not just their presence or absence

 “89% of the group achieved smoking cessation”

 “Five different smoking cessation interventions were 

explored”

 Machine learning – relevant and irrelevant records



What’s new?

 Text analysis packages used for qualitative research 

such as Nudist have text mining elements

 Statistical software such as Simstat has text analysis 

features

 But the software is highly technical 

 did not lend itself so easily to everyday use in strategy 

development

 In recent years TM has become more usable by the less 

expert

 And many packages are available free of charge

 Exciting opportunities for IS



What do these new “easy to 

use” tools have to offer?

 Identify concepts in the literature

 Analyse the frequency and relationship of words in 

records and texts

 Find additional relevant records from seed records

 Help out with other tasks such as record selection

 Free tools are growing in number and availability

 More sophisticated tools are available for purchase



Types of text analysis tools

 Visual presentations of data within bibliographic records

 What are the concepts within a literature?

 Are there concepts I can try to remove from my search

 Word frequency analysis of records

 What are the words that appear frequently in a set of records?

 Identifying phrases

 To improve search precision

 Identifying subject headings used within database 

records

 Identifying trends in word usage

 Identifying research teams



Examples



VOSviewer example

“Recruitment” – this shows how recruitment 

is a common term in molecular biology as 

well as recruitment to trials









EPPI-Reviewer: Clustering 

 EPPI-reviewer is a subscription-based SR package 

 Offers text mining options built into a SR packge

– Categorisation of records into clusters based on the similarity of the 

words within them

– Significant terms are extracted and used to code the records by theme. 

Codes are often arranged in a tree structure to show the relationship 

between them to be investigated

– Seen as a tool to increase precision by highlighting irrelevant themes in 

a set of search results that a later iteration of a strategy can try and 

exclude (Stansfield et al. 2017) 

– But could also increase sensitivity? Highlight themes we are unaware of 

that should be searched for explicitly? 



Within this cluster we find more subthemes



Within this cluster 

we find the records





Voyant Tools

 http://voyant-tools.org/

 Paste in a file of database records or a 

document or a project summary

 Click on Reveal





Antconc

 Free software that can be downloaded

 Text analysis, phrase analysis, collocation

 Also identifying words that discriminate know relevant 

records from a more general set of records:

– You can use your known relevant records 

– To match against a set of other records (that might contain 

relevant records) 

 This may reveal the discriminating words

– Words that are typical of relevant records but not of a wider set 

of records



Antconc results



Finding Additional Relevant 

Records
 Medline Ranker 

 http://cbdm-01.zdv.uni-

mainz.de/~jfontain/cms/?page_id=4

 Use known set of relevant records to find similar records

 Find a set of other records (or use built in options):

– discharge AND family (8,926 records)

 Add the PubMed identifiers (accession numbers) from 

both lists to the program

 It puts the records in order of similarity to the words in 

the test set collection

 Making use of MeSH as well

http://cbdm-01.zdv.uni-mainz.de/~jfontain/cms/?page_id=4






Other uses of TM

 Citation analysis

 Research team identification and inter-

relationships

 Research impact

 Record prioritisation

 Research development patterns

 Emerging topics



Value of TM, 1

 Faster and more consistent than I am in analysing large 

volumes of records

 “Objective” to a certain extent

 Possible to document the steps involved

 Many software packages available for free

 Useful at various different stages of research process

 Question definition/disambiguation

 Strategy development

 Finding additional records

 Prioritising most relevant records



Value of TM, 2

 Health care SR community are appreciating the value of TM

 More papers on TM and machine learning (ML) being presented at 

conferences (Cochrane Colloquium and HTAi)

 More use of TM free tools 

 Also increased facilities within database interfaces and SR software

 Elsevier introducing simple text mining to Embase.com 

 Ovid experimenting with simple text mining

 EPPI-reviewer and DistillerSR packages include tex tmining

 Machine learning techniques embedded within study identification 

processes for Cochrane CENTRAL

 Major health technology assessment agencies have commissioned 

surveys of use and uptake of TM (AHRQ and CADTH)



Challenges of TM, 1

 Defining what aspect of TM you want to use and how

 May need some element of record processing to get just the fields 

you want

 Lack of standardisation – no agreed single approach

 Different systems use different algorithms

 How many iterations of strategy development should  involve text 

mining?

 Subjectivity remains

 We need to make a series of choices to arrive at final results

 If needed, developing taxonomies/ontologies can take time



Challenges of TM, 2

 The more sophisticated the software, the more 

challenging to learn

 Depending on how involved you want to be - investment 

in acquiring 

 Knowledge of key issues in linguistics

 Getting the best out the more complex software

 For more complex needs/software likely to need 

specialised support (buy-in) or build in-house capacity

 Building relationships with your computing and linguistic 

colleagues



Summary

 Many useful, free text tools available

 For more sophisticated projects a range of more sophisticated 

commercial packages are available 

 TM has applications to a range of research support and monitoring 

activities (not just search strategies)

 Uptake of TM in specialist areas such as healthcare SRs is moving 

fast

 Opportunities for information professionals:

 multi-disciplinary working with colleagues in computer services and 

linguistics

 providing knowledge about TM options and resources to researchers

 providing TM support services
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