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PRINCIPLES

A structured representation of the sum of all human
knowledge

Facts are represented as statements in Wikidata. These
statements are in form of triples:

Subject – Predicate – Object

 Item – Property – Value

Thing – Relationship – Thing



WIKIDATA TRIPLES: ITEM – PROPERTY - VALUE 

Item

Identified by an 
automatically assigned Q-
number

Can be created by anyone

Often corresponds to a 
Wikipedia article or 
concept

Examples: Human
(Q5), Disease (Q12136)

Property

Identified by an 
automatically assigned P-
number

Controlled vocabulary for 
consistency

Proposal, discussion and 
approval process

For example, see: 
Wikidata:List_of_properties

Value

A value can be an item, a 
string, a URL, a time, a 
period, a location or a 
quantity



A PLATFORM FOR BOTH HUMANS AND MACHINES

Human-friendly

User interface 
(https://www.wikidata.org/wiki/{entity_id})

Queriable using Wikidata query service 
(https://query.wikidata.org)

Machine-friendly

Machine-readable interface available (e.g. 
RDF and JSON) 
(https://www.wikidata.org/wiki/Special:Entit
yData/{entity_id}.{format})

API service 
(https://www.wikidata.org/w/api.php)

Downloadable as XML, JSON or RDF dumps 
(https://www.wikidata.org/wiki/Wikidata:D
atabase_download)

CC-0 Licence (Can be used, processed and integrated in other projects without any legal issue)

Automated and semi-automated methods of mass editing for Wikidata

https://www.wikidata.org/wiki/{entity_id}
https://query.wikidata.org/
https://www.wikidata.org/wiki/Special:EntityData/{entity_id}.{format}
https://www.wikidata.org/wiki/Special:EntityData/{entity_id}.{format}
https://www.wikidata.org/w/api.php
https://www.wikidata.org/wiki/Wikidata:Database_download
https://www.wikidata.org/wiki/Wikidata:Database_download


MEDICAL INFORMATION ON 
WIKIDATA
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BIOMEDICAL ITEMS PER TYPE
Significant representation of human

genes, human proteins and drugs

Lack of coverage of other types of 

biomedical items

Several types of clinical items are 

missing: classifications (E.g. Gharbi

classification), formulas, medical signs 

(E.g. back pain), valves, anatomical 

parts (E.g. Iliac crest), tests and 

diagnosis methods (E.g. Valsalva

maneuver, Köplik's spots)



LANGUAGE SUPPORT
NUMBER OF LABELS FOR 
DISEASES IN WIKIDATA
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Excellent representation of labels 

only in English and French

(to lesser extent, also

Spanish, German, and Arabic)

Efforts needed to ameliorate

language support for biomedical

data in Wikidata



LANGUAGE SUPPORT
SOURCES FOR LABELS OF BIOMEDICAL ITEMS

Wikipedia or Wiktionary

Online and Offline Lexicons in Local Languages

Massive Open Online Courses and Medical Textbooks in Local 
Languages

Medical Experts

LIMITATIONS
Surgical nomenclature vs. Anatomical nomenclature

Regular changes in the names of medical items



MEDICAL WIKIDATA PROPERTIES

Wikidata currently includes hundreds of Medical
properties

These properties have various purposes including:
Definition of anatomical relations between Wikidata items

 Specification of pharmacological data of a drug

 Specification of epidemiological and clinical data of a disease

 Specification of human genomic and proteomic information

Matching between Wikidata items and biomedical entries in external
databases



STATEMENTS PER BIOMEDICAL ITEM
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REFERENCE SUPPORT FOR BIOMEDICAL ITEMS

Excellent reference support 

for Wikidata statements

related to human

genes, human

proteins, human

enzymes, diseases and 

drugs

Limited reference support 

for Wikidata statements

related to other types of 

biomedical items
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WIKIDATA BIOMEDICAL USAGE EXAMPLES
1) CLINICAL DECISION SUPPORT

Biomedical information seeking (Direct search, Wikidata query
service)

Identification of drug-drug interactions within prescriptions

Diagnosis of diseases based on Electronic Health Records

Determination of the prognosis of diseases

Development of Wikidata and Social Media-based Methods
for the surveillance of epidemic diseases

Automation of Systematic Reviews and Meta-analyses



WIKIDATA BIOMEDICAL USAGE EXAMPLES
2) NATURAL LANGUAGE QUESTSIONS
HTTPS://QANSWER-FRONTEND.UNIV-ST-ETIENNE.FR

Natural language questions are 

converted to machine-readable triples 

based on a dataset of sample

questions

Query using

SPARQL Endpoint of 

Wikidata

https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/
https://qanswer-frontend.univ-st-etienne.fr/


WIKIDATA BIOMEDICAL USAGE EXAMPLES
3) STRUCTURED ABSTRACTS OF BIOMED RESEARCH PUBLICATIONS
HTTPS://TOOLS.WMFLABS.ORG/SCHOLIA/WORK/Q48672086

https://tools.wmflabs.org/scholia/work/Q48672086


COMMON DEFICIENCIES IN WIKIDATA PROPERTIES
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A and B are biomedical items

X, Y, X’ and Y’ are unrelated Wikidata properties

is-a is instance of (P31) or subclass of (P279)



OTHER DEFICIENCIES IN BIOMEDICAL USAGE CASES
Wikidata does not take into consideration the chronological evolution of the symptoms 
of diseases. 
 Acute appendicitis is characterized by an epigastric pain in early stages and by a right lower 
quadrant pain in late stages.

Wikidata does not give weights to biomedical associations according to importance 
scale. 
 A pathognomonic sign of a disease should not have the same weight as a non-specific sign of that 
disease. As well, gold standards to cure or identify diseases should not be considered the same as 
other treatments or diagnosis methods.

Wikidata does not include radiological signs and ECG and EEG biomarkers for 
diseases
 S1Q3 is an ECG biomarker for pulmonary embolism

Wikidata does not assess the quality to the references used to support biomedical 
statements
 Recent clinical trials, systematic reviews and meta-analyses should be considered as better than other
types of research publications in supporting biomedical Wikidata statements



ENHANCING (BIOMEDICAL) 
INFORMATION PROVIDED BY WIKIDATA
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REQUIRED TASKS

Adding Description Logics to Wikidata properties to 
eliminate the organizational deficiencies of the 
information provided by Wikidata

Developing Bibliometric-Enhanced Information 
Retrieval-based tools to verify, enrich and add
reference support to Wikidata statements



ADDING DESCRIPTION LOGICS TO WIKIDATA
PROPERTIES

The definition of description logics for properties
contributes to the elimination of inconsistencies
within Wikidata information

E.g. if A B then B A.

Adding OWL2 support to Wikidata properties
can solve this matter. These description logics can
be used later to create tools that send notifications 
to admins when critical inconsistencies within
Wikidata information exist

X X



BIBLIOMETRIC-ENHANCED INFORMATION 
RETRIEVAL TO VERIFY, ENRICH AND ADD
REFERENCE SUPPORT TO WIKIDATA STATEMENTS

As Wikidata is meant to be a structured representation of the sum
of all human knowledge, the use of citation indexes 
(WoS, Scopus, Medline…) to enrich, verify and add reference
support to it makes sense.

In fact, citation indexes involves the metadata of millions of 
scientific publications and are consequently a trusted
representation of the sum of all human knowledge.



METADATA OF SCIENTIFIC PUBLICATIONS THAT
CAN BE USED TO ENRICH WIKIDATA

Title

Abstract

Keywords (such as MeSH headings)

Identifiers (such as PubMed ID)

Publication types

Publication Year

Keyword co-occurrence frequency



EXAMPLE
ADDING REFERENCE SUPPORT TO BIOMEDICAL STATEMENTS

Search Pubmed with query
(using API, results returned as XML)

Check number of results

Get PubMed ID of most relevant result

Suggest as reference for Wikidata statement



CHALLENGES

Finding the best PubMed query that can return required results
with the best precision (Choosing filters…)

Define an excellent method for the automatic verification of 
relations (IC-based measures…)

Decide the guidelines for the verification of biomedical relations by 
scientists
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