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Online open neuroimaging mass meta-analysis

Online: On the Web

Open: “Open Science” = Open Methods + Open Data. Data is made

available.

Neuroimaging: Talairach coordinates, text mining, brain regions, . . . Here:

Particularly brain volume data

Mass meta-analysis: Google-like large-scale automatic processing across

multiple variables.
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Research question

How do we construct a simple yet flexible system for computation of

published scientific data (meta-analysis) on the Web?
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Idea here

• Use MediaWiki to store numerical data from scientific studies

• Keep track of variables and data and interlink with MediaWiki tem-

plates

• Use a script to perform numerical analysis (meta-analysis)

Based around “Brede Wiki” http://neuro.imm.dtu.dk/wiki/

Data primarily from large meta-analyses by Matthew Kempton and his

coworkers (Kempton et al., 2008, 2010, 2011)
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Storing data in MediaWiki

Choose as simple represen-

tation as possible: comma-

separated values (CSV)

with one row column header

containing free-form de-

scription and no format-

ting.

Add the CSV data on a

page on its own on a Me-

diaWiki with extension .csv

(so recognizable)

Include the data on another page via a template, — and here the use

of a table rendering MediaWiki extension. The template may also make

links for download and editing.
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Keep track with MediaWiki templates

Structured information is stored in Media-

Wiki templates.

Template use simple so it is easy to

convert data all template instantiations

to an SQL representation: No wiki for-

mating in field values, non-nested tem-

plates, lower case field names (a one-to-

one mapping of MediaWiki templates and

ontology classes). (Nielsen, 2009)

Link as much as possible in the template

values.

Link to external sites whenever possible.
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Markup for CSV information:

{{Metaanalysis csv begin}}
{{Metaanalysis csv
| title = Major Depressive Disorder Neuroimaging Database - Amygdala, total - Statistics
| topic1 = Amygdala
| topic2 = Major depressive disorder
| topic3 = MaND
}}
{{Metaanalysis csv
| title = Bipolar Disorder Neuroimaging Database - Amygdala
| topic1 = Amygdala
| topic2 = Bipolar disorder
| topic3 = BiND
| cn_ne = Number of Bipolars
| cn_me = Bipolar Mean
| cn_sde = Controls SD
}}
{{Metaanalysis csv
| title = Obsessive-compulsive disorder Neuroimaging Database - Amygdala
| topic1 = Amygdala
| topic2 = Obsessive-compulsive disorder
| topic3 = ObND
}}
{{Metaanalysis csv end}}
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Keep track of data with MediaWiki templates
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Meta-analysis with a MediaWiki-based wiki

The template generates a link to

the Web service that downloads

and makes meta-analytic com-

putions on the data (Hartung

et al., 2008), presenting the ef-

fects in so-called forest and fun-

nel plots.

Here the difference in the vol-

ume of the pituitary gland be-

tween obsessive-compulsive dis-

order patients and normal con-

trol subjects.
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Mass meta-analysis

With numerical data from

CSV pages and information
about them in templates it

is possible to download and

analyze all meta-analysis to-

gether.

A Python scripts download
multiple pages from the wiki

via the MediaWiki API, ex-

tracts the template informa-

tion, fetch JSON from the

meta-analysis script and plot
the data.

Here a L’Abbé-like plot of many of the meta-analyses in the Brede Wiki

with effect magnitude on the x-axis and its uncertainty on the y-axis.
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Issues

We are using “vanilla” MediaWiki, only a slightly modified table rendering

extension used.

Is Semantic Web functionality necessary? E.g., SCOVO might be inter-

esting, but not crucial for the numerical analysis.

What would Semantic MediaWiki add? Computations are difficult/impossible

Semantic MediaWiki.

Closer integration of the meta-analysis with MediaWiki through an ex-

tension?

Can newer developments Wikidata and Lua help?
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The Brede Wiki available from

http://neuro.imm.dtu.dk/wiki/
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Thanks!
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