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Search sensitivity and screening
burden

e Systematic reviews are
required to have extensive
/ exhaustive / sensitive,
etc... searches

« Typically a trade-off Sensitivity

of search

between searching
sensitively and retrieving a
manageable number of
references to screen

« The number of references

missed through lack of Screening Resources

e . ] . urden available
sensitivity in the search Is

unknown.




Aim of utilising text mining
technologies for study identification

« To change the relative
proportions in the
triangle

* And make more
sensitive searches Sensitivity of search
possible without
Increasing the
screening burden

¢ (Or tO malntaln Screening

burden

Resources

sensitivity but with available
reduced resources)




The screening process
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Screening prioritisation: Changing
the distribution of studies

Screening
aided by
text
mining
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The active learning process

Citations
entered into
database

2. Manual screening

) 4

Initial set of
relevant and
irrelevant
studies is
identified from
a random
sample of
citations

3. Machine learning

) 4

Machine is
'trained’,
learning from
the manually
screened
citations

List of studies
to be screened
manually in
subsequent
step is
generated

4. Manual screening

The list of studies
generated in
previous step is
screened
(ELITEY,

If the stopping
criterion has not
yet been
reached, the
previous step is
re-run,
incorporating the
new screening
decisions

Classifier
automatically
assigns
unscreened
citations as

or excluded

5. Screening completes

being included




The result

 The result i1Is an ordered list of titles and
abstracts

— With those that are most similar to the ones
already marked as ‘include’ at the top
* The person screening continues to screen
as usual, but behind the scenes the titles
and abstracts remaining are re-ordered
regularly (e.g. every 25 items)






Using text mining for study identification in
systematic reviews: a systematic review of
current approaches

- O'Mara-Eves A, Thomas J, McNaught J, Miwa M,
Ananiadou S (2015) Using text mining for study
Identification In systematic reviews: a systematic
review of current approaches. Systematic Reviews
4:5. doi:10.1186/2046-4053-4-5

* Five research guestions:

— what Is the state of the evidence base:
— how has workload reduction been evaluated:;

— what are the purposes of semi-automation and how
effective are they;

— how have key contextual problems of applying text
mining to the systematic review field been addressed,;

— and what challenges to implementation have emerged?



Results of the O’Mara-Eves et al.
(2015) review

* Most studies suggested that a saving In
workload of between 30% and 70% might

be possible (though sometimes at < 100%
recall).

» But the field is very new, there are few

genuinely comparable evaluations (different
data / metrics / feature selection methods...)



Conclusions of the O’Mara-Eves et
al. (2015) review

 Using text mining to prioritise the order in which
items are screened should be considered safe and
ready for use in ‘live’ reviews.

* The use of text mining as a ‘'second screener’ may
also be used cautiously.

* The use of text mining to eliminate studies
automatically should be considered promising, but
not yet fully proven. In highly technical/ clinical
areas, it may be used with a high degree of
confidence; but more developmental and evaluative
work is needed In other disciplines.
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Select a group from the dropdown to search for records
identified by the classifier as of potential interest to that

group.
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Interval contains about 142 records

Within the new CRS-Web interface, you can:

Select the group that you’re interested in
Specify the range of scores you want to list
View the list of citations, ordered by their
likely relevance
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Creating evidence-based methods...

* We need more evaluations using the same
datasets

 We need more people to use text mining /
machine learning tools in order to identify new
ways of using them

* We need evaluations of the impact of losing ‘tail’
studies on reviews

 We need genuine comparisons of using
automation vs search specificity
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