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HEALTH MANAGEMENT GOAL

Make patients better engage in caring for their 
own health through digital communications, 
including making available their Electronic 
Health Records (EHRs) such as Kanta/FI, 
Journalen/SE, Journal fra sygehus/DA



COMMUNICATION CHALLENGES

• Will patients understand their medical record 
online?

• Do health info sites understand the patient?

• Make Watson/decision support systems speak 
other languages than English

• Support professional use of standard medical
language



BRIDGING THE LANGUAGE GAP

Creating a platform for patient-professional
communication

”PPCP” 
Patient-Professional Communication Plugin



Problem: 
EHRs are traditionally written by specialists 
for their own use, and contain professional 
terms and jargon that cannot be understood 
by patients or non-specialists.



Solution: 
Using a combination of semantic recognition 
software, a powerful term-base tool, and 
intelligent terminology data collection, provides 
the non-specialist with explanations to 
problematic terms and abbreviations.



PILOT PROJECT PHASES

• Technical platform

• Select and limit term subset: heart attack

• Select languages, define language type 

• Develop and validate termbase 

• Demonstrate, test and evaluate 



COLLECTION OF TERMS

• Introduction of clinical terms subsets (ICD10 and 
Snomed CT)
• Term extraction from anonymised medical records 

(Nordics languages and English)
• Addition of well-known clinical “problem terms”, 

input from heart associations, patient associations 
etc.



TRANSLATION OF TERMS

• Step 1 - make sure all available clinical terms available 
in all languages -> translation to and from all languages
• Step 2 - translate clinical terms into patient-friendly 

terms (all languages)
• Highly skilled and experienced medical translators 

with medical insight



VALIDATION

• Benefitted from the medical experience of our 
reference group members.
• E.g. for Danish – close dialogue with the Danish 

Heart Association who validated and signed off 
Danish patient-friendly terms



THE PPCP PROJECT
• getting explanations in everyday language or in 

your mother tongue (support for understanding 
specialised, professional, language) 

• as controlled language support (to select the 
preferred, most unambiguous terms while 
creating text, e.g registering medical record text)



Live demo:



POTENTIAL USES

• Medical records online

• Added support and servces to 117.se, 
helsenorge.no …

• Point-of-care app development

• Making Watson (Big Data decision support systems) 
multilingual

• Prompting professionals to use standard medical 
terminology in medical records

• Support automation of medical translation



TEAM BEHIND THE PROJECT

Copenhagen Translation a/s: 
Medical linguistic expertise, multilingual term development
Henrik.andersen@copenhagentranslation.dk

Lingsoft Language Services Oy: 
Integration of language control and terminology software

Interverbum Technology AB: 
Project management, terminology extraction and collection, 
dissemination
Gerd.sjogren@interverbumtech.com

mailto:Henrik.andersen@copenhagentranslation.dk
mailto:Gerd.sjogren@interverbumtech.com
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Taxon Aps

We specialize in automated text analysis with an emphasis on 
automated classification.

Our solutions are used by public and private organizations a like.

We are the developers of the OS2KLE and OS2GDPR taxonomies 
(please visit www.os2.eu).

We use HI (Human Intelligence) a long with our statistics and rule 
engine. (We also use ML.)

Taxon.dk - kontakt @ taxon.dk

http://www.os2.eu/


  

Nomenclature

A taxonomy is a hierarchical collection of classes.

Each class has an ID, a name, a number of attributes/settings,  
and it contains a number of terms. May have subclasses.

Each term has a name and a number of attributes/settings.

Metadata is a key-value combination of the name of the taxonomy 
and the ID of a class.

A shared taxonomy is a taxonomy which is used by multiple 
systems and/or organizations.



  



  

What can we do with controlled, quality metadata?

Distribute mail
Tag mails with subject, tagged organization with subject

Access control
Tagged systems/cases/documents, tagged organization

GDPR check
Tagged cases/documents

Search/BI
Virtual structure based on metadata



  

How do we get controlled, quality metadata?

Manual tagging
Requires skilled taggers.
Biased tagging.
Time consuming.

Automated tagging
The same code with the same taxonomy produces the
same result everywhere and every time.



  

TaxonAnalyzer example

L I V E

D E M O !



  



  



  

The Use of Terms in Automated Classification

Terminology is the very foundation of automated 
classification.

The terms in each taxonomy are domain specific so sharing 
can be quite difficult, e.g. using OS2GPDR on legal texts, 
cases and on Social Media comments requires different 
terms.

Multiple taxonomies can be use on the same data, e.g. KLE 
and GDPR.



  

What does ’practical’ mean?

Practical means that the system has to run everyday in an 
organization typically without internal expertise.

Practical is a question about resources and value.

Practical is about accommodating the business side.

Practical is about transparency, i.e. documenting what 
happened and why.



  Brian Jacobsen – taxon.dk - brian @ taxon.dk
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Digitaliserte tekster

450 000 bøker
760 000 aviser

vokser

55 milliarder ord (token)



data til syntese



To innganger til data



To innganger til data



Aggregerte data

N-gram for trendlinjer og ordnettverk









Semantiske relasjoner

Bygges fra koordinasjoner





ild-røyk :  ild, røyk, svovel, røk

kaker-kake :  kaker, kake, kaffe, vafler, smørbrød, 
kaffi, pakker, gåver, brød, Kaffe, Kaffi, pakka

hav-hei :  hav, hei, land, kyst, sjø, himmel, fjord, fjell

is-sno :  is, sno, snø, sne, kulde, vind, regn, sludd, 
Snø, Sne, frost, Is, sol, hålke, Sludd, slaps, isdekke, 
sult, varme, snøbyger, kuldegrader, snebyger, 
allmennkunnskaper

brus-pølser :  brus, pølser, saft, pizza, koteletter, 
boller, hamburgere





Schnee-Reif :  Firn, Hagel, Nebel, Tau, Graupeln, Glatteis, 
Gletschereis

Frost-Kälte :  Glut, Nässe, Eisgang, Hitze, Schneegestöber

Opium-Belladonna : Morphin, Kampher, Morphium, Haschisch

Eis-Hochwasser : Regen, Schmelzwasser, Niedrigwasser

Gletscher-Gletschern :Lawinen, Firnen, Firne, Schneefelder,
Kuchen-Limonade : Torten, Bier, Kekse, Gebäck, Kaffee
Kochsalz-Salmiak :  Glaubersalz, Salpeter, Harnstoff, Alaun
Fels-Geröll :  Fels, Geröll, Schutt, Hort



Termer fra tekst









Referanse
All tekst



Vekting av ord i korpuset

score for term = 

PMI Pointwise Mutual Information

termfrekvens i korpus

termfrekvens i referanse
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'Aalen, teologien, syndenes, sakramentene, Theologie, 
teologi, nytestamentlige, bekjennelse, Skriftens, 
Luthers, sakrament, teologiske, åpenbaringen, 
teologisk, luthersk, Barth, dåpen, teologer, evangeliets, 
Luther, lutherske, katekisme, reformerte, Skriften, 
forlatelse, Andens, innfor, hermeneutiske, nattverden, 
rettferdiggjort, forkynnelsen, Lønning, åpenbaring, 
skapelsen, troens, skaperverket, innstiftet, gjenfødt, 
evangeliet, kristenheten, oppstandelsen, 
trosbekjennelse, troen, postmoderne, skaperverk, 
boten, dogmatiske, fakultetet, skapelse, nåden, 
gjerninger, bekjenner, gudfryktige, oppstandelse, 
dogmatisk, frelsen, nattverd, bibelske, forkynnelse, 
dialektiske, Bibelens, Frage, evangelium, etikken, 
evangeliene, forkaster, troendes, allmakt, evangelisk, 



Aalen : Aalen
teologi : teologien, teologi
åpenbaring : åpenbaringen, åpenbaring
Theologie : Theologie
sakrament : sakramentene, sakrament
teologisk : teologiske, teologisk
skaperverk : skaperverket, skaperverk
skaper : Skaperen, skaperen
teolog : teologer, teolog
oppstandelse : oppstandelsen, oppstandelse
frelsa : frelsen, frelsens
ånd : Åndens, Ånden
synd : syndenes, synden, syndens, syndene
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pasta : pastaen, pasta
hvitløkfedd : hvitløkfedd
gjær : gjæren
avkjølende : Avkjøl, avkjøles, avkjølt
fresende : Fres, fres, frese
brød : brødene, brødet, Brødet
pensla : Pensle
skrellende : Skrell, skrelt
dryssa : Dryss, dryss
nykvernede : nykvernet
vaniljesukker : vaniljesukker
tilsatt : Tilsett, tilsett, tilsetter, tilsettes
Forvarm : Forvarm





Humord
Trondheim



Interplay

Metadata – thesaurus for classifying text, 
subject headings, Dewey decimal class.

Collect works based on terms to create new
terminology.



Multilingual textile 
terminology 

Christian Gaubert and Susanne 
Lervad, Centre for Textile 
Research (CTR)

The Thread 
project at CTR 



Thread - a 3 year Innovation Fund project 

Aim of Thread project:
• To create a network for refugee women in Denmark in    
the field of Textile and Design and include textile 
terminology work with a diachronic and multilingual 
approach  

• Report on terminology work from the internship of 3 
refugee women from Eritrea and Syria

• Multilingual sessions on textile vocabulary in various 
languages: Arabic, Danish, English, Tigrinya 

10/07/2019 2



Refugees in Denmark 

• In 2018, the top three nationalities of  incoming 
refugees in Denmark were: 

• Eritrean, Syrian, and Georgian, with Eritreans as 
number one: about 400 persons came to DK due to 
the spouses who have been granted family 
reunification (community is roughly 5000 persons)

• Establish a relationship with Eritrean Refugees by 
exchanging knowledge on textile history and 
vocabulary 

10/07/2019 3



An internship of three refugees in the Center 
for Textile Research

• CTR hosted a 13 weeks internship for 2 Eritrean – Melete and Alam – and 
one Kurdish Syrian – Zahra - women in fall 2017/winter 2018.

10/07/2019 4



Knitting sessions at CTR Winter 2018 

• We discussed the tools and the materials such as wool 
and silk in their own languages and processes such as 
spinning and weaving.

• We added practical session on knitting and described 
the construction of a shawl 

• We came to storytelling about their lives by using the 
most simple technique – plain knitting and hand 
writing - and to know each others backgrounds

10/07/2019 5



Knitting instructions

10/07/2019 6



Tigrinya textile and clothing vocabulary :
a survey with Eritrean refugees

• We focused our vocabulary survey on Tigrinya

as we had two native speakers Eritreans among

the trainees and their Arabic was poor.

• The Tigrinya langage

• spoken by 7 million in north Ethiopia (2/3) + south and center Eritrea

(1/3) 

• Ethio-semitic, Tigrinya derives from Geez and has common roots with

South Arabic and Arabic. It also has strong cushitic influences.

• Continuous exchanges with the Arabic penisula led to many

borrowings especially in the technological field - including textile.

• But TN it is under documented, lacks of deep terminological studies



Tigrinya / Textile vocabulary

• A former Italian colony and independant
since 1991, Eritrea and its 9 nations have a 
rich clothing tradition with regional
influences, embroidery, dyeing

• Eritrean culture is largely unknown in DK, 
with a lack of collections in museums.

• What are the different costumes still in use, 
what can be known of their history through
vocabulary study and dialectal variations, 
how have they evolved in the ages and uses?



Tigrinya / Textile vocabulary

• A- Historical and linguistic review : study of the relevant 
litterature, both historic and linguistic, related to the Eritrean
(Tigre region) costume/clothing traditions, especially with the 
help of Leslau's texts and Kane's dictionnary. Each concept and 
term was searched for and analysed and their roots or etymology
questioned. 

• B- Learning Tigrinya : to increase our knowledge of Tigrinya, we
approached young refugees in the Netværkhuset Gentofte 
association center. One person, Mikael Kahsay, himself a refugee
finishing his SOSU studies, has agreed to teach us Tigrinya, both
written and oral and to help us with the survey. 

• C- Information collection : a questionnaire has been set up that
asks questions on family clothing knowledge. This Danish and TN 
questionnaire has been distributed within the community
(centers, churches, restaurants...). Textile words where
documented in text and sound files.

• Kender du sange eller historier med ord for tøj?

• ትፋለጥ ዲኻሙዝሙር ወይ ታሪኽ ብዛዐባ ከዳን ? 



10/07/2019 10

Tigrinya linguistic tools

• Prof. Alessandro Gori from the ToRS depart. of
CPH university and head of the HornEast
project helped us selecting some of the right 
sources and dictionnaries

• Kane’s TN-English dictionnary

• Leslau’s TN grammar and papers (Arabic
loanwords, chrestomathy…), Geez dictionnary

• Gervers articles in Encyclopaedia Aethiopica



10/07/2019 11



Expected results

• A map of costumes, techniques and their vocabulary 
as well as their diachronic evolution

• Network development and benefits for the 
participants

• Possible exhibition (historical and ethnological 
overview)

10/07/2019 12



Specialised language – textile terms - quotes 

• “Det er så specialiserede termer, at de sjældent kan
slås op i en ordbog”.

• “Kvinderne hjælper med at søge i faglitteratur, og de 
kontakter familie og bekendte for at finde frem til de 
præcise termer for spinderedskaber, broderiteknikker
og mønstre”.

• “Fælles grundforskning i tekstilterminologi på CTR,der
indgår i store internationale komparative studier af
tekstile ord, som forskerne etablerer mellem mange 
forskellige sprog“.

• M.L.Nosch, Migration og mode – artikel
Weekendavisen 2018

10/07/2019 13



Links : 

• Report Thread project 2016-19
• www.ctr.hum.ku.dk

• www.eaft-
aet.net/fileadmin/files/Newsletter/Report_Susanne.Ler
vad.pdf

• www.traditionaltextilecraft.dk – Multilingual 
terminology – Craft – Videos, Photos 

• Fabric of your Life – Creative Europe project 2018 -

10/07/2019 14

http://www.ctr.hum.ku.dk/
http://www.eaft-aet.net/fileadmin/files/Newsletter/Report_Susanne.Lervad.pdf
http://www.traditionaltextilecraft.dk/


Bibliography for Tigrinya studies

• Bulakh, Maria, et Leonid Efimovich Kogan. 2017. The Arabic-Ethiopic Glossary by 
Al-Malik Al-Afd ̣al: An Annotated Edition with a Linguistic Introduction and a 
Lexical Index. 

• Gervers, Michael. 2003. « Clothing ». Encyclopaedia Aethiopica ed. Sigbert Uhlig. 
Wiesbaden: Harrasowitz. 

• ———. 2017. « Clothing ». In Ethiopia: History, Culture and Challenges, Berlin, 
2017, 25-25 History, Culture and Challenges, 149 53. 

• Kane, Thomas Leiper. 2000. Tigrinya-English dictionary. Springfield, VA: 
Dunwoody Press. 

• Leslau, Wolf. 1941. Documents tigrigna (e ́thiopien septentrional), grammaire et 
textes. Collection linguistique 48. Paris. 

• ———. 1956. « Arabic Loanwords in Tigrinya ». Journal of the American Oriental 
Society 76 (4): 204–213. https://doi.org/10.2307/596147. 

• ———. 1987. Comparative dictionary of Geʿez (Classical Ethiopic), Geʿez-English-
English-Geʿez with an index of the Semitic roots. Wiesbaden: Harrassowitz.
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