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Biomedical Documents
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The Status of English Language

English as First Language

English as Second Language

No English Language Skills

English as a Foreign Language

• < 70 % of the world's scientists read in English
• 80 %  of the world's electronically stored information is in English
• 90 %  English articles in Medline  (2000)

Sources: The British Council, 2005
Fung ICH: Open access for the non-English-speaking world: overcoming the language 
barrier. Emerging Themes in Epidemiology, 2008
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Non-native speakers

• Broad range of command of English 

• Reading skills > writing skills

• Reduced active vocabulary

Difficulty in formulating precise queries

English as Second Language

English as a Foreign Language
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• Cross language information retrieval (CLIR) deals with retrieving 

information written in a language different from the language of the 

user's query

• Benefit for multilingual users

– Avoid multiple queries

– Formulate a query in their preferred language

• Monolingual users take advantage

– if their passive knowledge is sufficient to understand documents in a foreign language

– If (automatic) translation can be performed 

– If image captions are used to search for images

Cross-language IR  
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• Mixed document collections (in different languages)

• Countries with more than one official language

(e.g. Switzerland, Canada, Belgium, Spain…)

• Document handsearching, e.g. Freiburg Cochrane 

Collaboration project (since 1995)

– Identification of 21,620 controlled clinical trials   

– 83% not listed in MEDLINE as „controlled trial“ 

– 30% not indexed in MEDLINE

– 30% not in English language

CLIR Beyond Native -> English
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Example

Korrelation von 

Hypertonie und 

Läsion der 

Weißen Substanz…
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Hypotheses

• The true, significant elements of language are . . . 
either words, significant parts of
words, or word groupings. [Sapir 1921]

• Linguistic variations make (medical) Information 
Retrieval difficult

Levels of linguistic variations

Morphology

Syntax

Lexico-Semantics

http://www.averbis.de/


Morphosemantic Indexing

• Subword-based, multilingual semantic indexing for document 
retrieval

• Subwords are atomic, conceptual or linguistic units:

– Stems: stomach, gastr, diaphys
– Prefixes: anti-, bi-, hyper- 
– Suffixes: -ary, -ion, -itis
– Infixes: -o-, -s-

• Equivalence classes contain synonymous subwords and their 
translations: 

– #derma    = { derm, cutis, skin,  haut, kutis, pele, cutis, piel, … } 

– #inflamm =  { inflamm, -itic, -itis, -phlog, entzuend, -itis, -itisch, 
         inflam, flog, inflam, flog, ... }
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Segmentation:

Myo|kard|itis

Herz|muskel|entzünd|ung

Inflamm|ation of the heart muscle

muscle

myo

muskel

muscul

inflamm

-itis

inflam

entzünd

Eq Class

subword herz
heart

card

corazon

card

INFLAMM
MUSCLE

HEART

Subword Thesaurus Structure

Indexation:

#muscle #heart #inflamm

#heart #muscle #inflamm

#inflamm #heart #muscle

• Thesaurus:
~21.000 equivalence   
  classes (MIDs)

• Lexicon entries:

– English:  ~23.000

– German:  ~24.000

– Portuguese:  ~15.000

– Spanish : ~11.000

– French:  ~  8.000

– Swedish:  ~10.000

– Italian:  ~  4.000
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Indexing Pipeline
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Subword-based document transformation

Morphosemantic

indexer
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Subword-Based Search

Korrelation von 

Hypertonie und 

Läsion der 

Weißen Substanz…

#correl #hyper 

#tens #lesion #whit 

#matter
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Subword-based query transformation
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Evaluation

• Gold standards: OHSUMED, ImageCLEFMed

– OHSUMED-Corpus (Hersh et al., 1994)
• Subset of MEDLINE
• ~233,000 English documents 
• 106 English user queries

– ImageCLEFMed Corpus (Clough et al., 2005)
• Multilingual Image Retrieval Task 2006
• ~41.000 Medical Images and captions
• 30 queries

• Query-document pairs had been manually judged for relevance 

• Non-English queries were obtained by translation to German, 
Portuguese, Spanish and Swedish by domain experts 

• Search Engine: Lucene 
– http://lucene.apache.org/
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Evaluation

• Baseline: monolingual text retrieval
– (stemmed) English user queries

– (stemmed) English texts

• Query translation (QTR)
– Google translator

– Multilingual dictionary compiled from UMLS

• Morphosemantic Indexing (MSI)
– Interlingual representation of both user queries and documents

– MSI-D incorporating disambiguation module
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OHSUMED Benchmark
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• Query translation 
– Google translator
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documents
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ImageCLEFMed Benchmark

0

10

20

30

40

50

60

70

80

90

100

Percent of 

Baseline

EN DE PT SP FR SV AV

Language and Condition

Top 20 Average Precision

Query Translation

Morphosaurus

Morphosaurus+D

• Baseline: 
monolingual 
– Stemmed English queries

– Stemmed English texts

• Query translation 
– Google translator

– Multilingual dictionary 
compiled from UMLS

• Morphosemantic 
Indexing 
– Interlingual representation 

of user queries and 
documents

• Morphosemantic 
Indexing
– incorporating 

disambiguation module

E
n
g
lis

h

G
e
rm

a
n

P
o
rt

u
g
u
e
se

S
p
a
n
is

h

F
re

n
ch

S
w

e
d
is

h

A
v
e
ra

g
e

Percent of
Baseline

Top 20 Average Precision

http://www.averbis.de/


Summary

• Cross-Language Document Retrieval
– Based on morphological and semantic normalization of both user 

queries and documents
– Matching of search/document terms on a language-independent, 

interlingual layer

• Language-independent indexing 
– reaches more than 92% of an English-English baseline on 

heterogeneous document collections, on average
– outperforms query translation significantly
– is independent from particular search engine architectures

• Incorporates six languages: 
– German, English, Portuguese, Spanish, French, Swedish 

• In use in commercial systems
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Zentralbibliothek für Medizin

• Largest European 
medical library

• ~20 M  Database 
entries

• 60,000 Queries / 
Month

• Subword-based 
cross-language
retrieval
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Contact

Prof. Dr. med. Stefan Schulz

Institute of Medical Biometry and Medical Informatics
University Medical Center 
Freiburg, Germany

stschulz@uni-freiburg.de http://www.imbi.uni-freiburg.de

Dr. med. Philipp Daumke

Averbis GmbH
Freiburg, Germany

daumke@averbis.de  http://www.averbis.net
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