Semantic Faceted Search in a Citizens’ Health Portal

Osma Suominen, Kim Viljanen, Eero Hyvonen
Semantic Computing Research Group (SeCo)
Helsinki University of Technology (TKK) and University of Helsinki
Laboratory of Media Technology, P.O. Box 5500, FI-02015 TKK
http://www.seco.tkk.fi/, email: firstname.lastname @tkk.fi

Abstract

This paper presents TerveSuomi.fi, a prototype of
a national semantic health portal in Finland. Ter-
veSuomi.fi aggregates ontological metadata cre-
ated by various Finnish health organizations in a
distributed environment. The portal provides a
faceted search user interface created from the per-
spective of ordinary citizens and cross-links doc-
uments from multiple sources with recommenda-
tions based on ontological knowledge.

1 Introduction

TerveSuomi.fi is a national health portal under construction
that provides citizens with reliable and up-to-date health in-
formation created by the National Health Institute' and affil-
iated health organizations in Finland. The content includes
metadata of thousands of web documents such as web pages,
articles (e.g., “Dangers of smoking”), reports, campaign in-
formation (e.g., “National non-smoking week”), news, ser-
vices, and other information related to health. Our technical
challenge is to develop methods and tools 1) for creating and
annotating the content by distributed information providers,
2) for aggregating the semantic content and making it seman-
tically interoperable, and 3) for providing the citizens with
easy to use semantic search and browsing of the content.

2 Ontological Metadata

The portal requires the web documents to be described in a
uniform and machine-readable manner. A metadata schema
specifies what information has to be expressed about each
document and ontologies define the shared concepts by which
the information is given. The metadata schema is based on
the the Dublin Core Element Set?, along with refinements in-
troduced in DCMI Terms®. We have also created some ad-
ditional refinements to DCMI elements. For example, the
dc:type field has been refined with a genre field, with values
such as News item, Organizational information and Research.

The ontologies are based on freely available thesauri that
are widely used by health organizations in Finland: 1) The
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Finnish version of the international Medical Subject Head-
ings* (FinMeSH), which includes approximately 23 000 con-
cepts. 2) The Finnish General Upper Ontology (YSO)® that
includes approximately 23 000 concepts. 3) The Finnish
version of the European Health Promotion Thesaurus® (HP-
MULTI). HPMULTI includes approximately 1200 concepts,
which are all mapped to YSO and FinMeSH.

3 Distributed Semantic Content Creation

All content providers commit to the following rules when cre-
ating content for the portal: All content must be 1) identified
by unique URIs, 2) be available on the web, 3) be described
with metadata, using 4) concepts from the given ontologies.

Ordinary content management systems (CMS) do not cur-
rently support ontological metadata, only freetext and con-
trolled vocabularies. In our case, four different ways for cre-
ating and storing ontological metadata are supported:

1) The ontologies can be used like traditional controlled
vocabularies in existing CMSs as long as the source vocabu-
lary for each concept is indicated. Human-readable concept
labels are used in indexing, and the CMS does not have to
support ontologies or URIs. The mapping of the labels to
concept URIs is done outside of the CMS. The CMS must be
able to export the metadata as RDF or HTML meta tags.

2) Ontological functionalities such as concept search and
storing of ontological metadata can be added to an existing
CMS. The ontology server ONKI provides, e.g., a web ser-
vice interface, an HTML/Ajax component which can be in-
cluded in the editing page of a CMS, and an HTML-based
user interface for looking up concepts [Komulainen et al.,
2005]. The ontology files can also be downloaded from
ONKI, if the content provider chooses to implement the on-
tological services inside the CMS. In all cases, the CMS must
store the concept URIs as a part of the metadata. The CMS
must be able to export the metadata, preferably as RDF.

3) The semantic annotation editor SAHA can be used for
storing document metadata either combined with an existing
CMS or as an independent system [Valkeapi ef al., 2007].
This solution can be used if the content provider does not
have a CMS, the CMS cannot be used for storing metadata
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or the content is created by a third party. SAHA supports
exporting the metadata in RDF.

4) Semantically rich content metadata may be transformed
automatically to the ontological metadata format used in the
health portal. The transformation is done in two steps: First
the ontologies, classifications, thesauri etc. are mapped to the
health portal ontologies. Then the metadata is transformed
using these mappings.

4 User-centric Faceted Search

The user interface of the portal (Figure 1) is based on the
view-based semantic search paradigm [Hyvonen et al., 2004].
A special problem in TerveSuomi.fi is that the ontologies used
for annotating the health content are intended for health in-
formation professionals to use, whereas the portal is mainly
targeted at the general public. This means that the annotation
ontologies and their concept hierarchies cannot be used di-
rectly for querying in navigational facets, as in semantic por-
tals such as MuseumFinland’. Instead, we have constructed
new, citizen-centric facets and mapped these to the underly-
ing ontologies [Suominen et al., 2007]. The primary naviga-
tional facets are Topic, Life event, Group of people and Body
part. The interface also has secondary (drop-down) facets for
specifying Document type, Publisher, Publication year and
Audience.

In addition to faceted search (Figure 2), the portal pro-
vides recommended links based on ontological knowledge
(e.g. "smoking is a risk factor for lung cancer"), a concept
browser (Figure 3), and an alphabetical index of concepts
(Figure 4).

terve fi

Kansalaisen portti luotettavaan terveystietoon suomeksi | p3 svenska | in English

omi.fi on vdyld luotettavaan ja monipuolisee
veystietoon. Sisilldsta vastaavat terveysalan tutkimus- ja
asiantuntijalaitokset, viranomaiset ja alan jarjestst.

tterveyslaitosten pajohtajat
io je Janeirossa,

Koulutus, ty8, tysterve;

Hakemisto 19.1.2006

et

Liikunta Lintuinflu 2
alio Sellakipu TUpakka tupakoinnin

Figure 1: TerveSuomi portal
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5 Conclusions and Future Work

The main contributions of this work are the use of semantic
web technologies for 1) distributed content creation and ag-
gregation, 2) building user-centric faceted navigation and 3)
mapping of facet categories to annotation ontologies.

We are currently also investigating how ontologies could
be used to model health care services. In the future, the portal
may be extended to incorporate access to personal medical
records and health care services.

6 Acknowledgments

This work is part of the FinnONTO project®, funded mainly
by the National Funding Agency for Technology Innovation
(Tekes) and the Ministry of Social Affairs and Health. The
TerveSuomi.fi project is co-ordinated by the National Health
Institute in Finland (Project Coordinator Eija Hukka). We
thank Markus Holi and Petri Lindgren for their input to the
work reported in this paper.

References

[Hyvonen et al., 2004] Eero Hyvonen, Samppa Saarela, and
Kim Viljanen. Application of ontology techniques to view-
based semantic search and browsing. In The Semantic
Web: Research and Applications. Proc. of the st Euro-
pean Semantic Web Symposium (ESWS 2004), 2004.

[Komulainen et al., 2005] Ville Komulainen, Arttu Valo, and
Eero Hyvonen. A tool for collaborative ontology develop-
ment for the semantic web. In Proc. of the International
Conference on Dublin Core and Metadata Applications
(DC 2005), Nov 2005.

[Suominen et al., 2007] Osma Suominen, Kim Viljanen, and
Eero Hyvonen. User-centric faceted search for semantic
portals. In Proc. of ESWC 2007, Innsbruck, Austria, June
3-72007.

[Valkeapii et al., 2007] Onni Valkeapii, Olli Alm, and Eero
Hyvonen. Efficient content creation on the semantic web
using metadata schemas with domain ontology services. In
Proc. of ESWC 2007, Innsbruck, Austria, June 3—7 2007.
System demonstration paper.

8http://www.seco.tkk.fi/projects/finnonto/



D &
tervesuomi.fi il

ETUS\VU | UUTISET HAKEMISTOA-O |

Sfjainti; Ravinto ja ruska > Ruokavalio = raskaus

SIVUKARTTA | PALAUTE | OHJE

Epidemiat 30 Ruokavalio/i estaa itsesi
Katastrofit 7 \ W
Liikunta , erityisruofavaliot (0) ruokatottmukset (0) harkitsevan testi
iof L e
jaksaminen Tupakkaverkon testi

Skpl  Sivut 1
el ° Tyyppi Julkaisija Vuosi Yleist Ll T
Painonhallinta 5 [mikicahansa =] [mikitahanss x| [mikitahansa _¥] | mikitahansa |

1 stumpin maksuton

Perhe ja lapset 45

[ rask olevien ja i aitien r
Maailman terveysjarjeston suosituksen mukaisen
rokotuschjelman (EPI, Expanded Programme on
Immunization) tarkeimpia ita'\qn kaikkien odottavien
aitien rokottaminen tetanusrokotteella®

Piihteet ja nautintoaineet =

Ravinto ja ruoka 7

.2 Stunpin keskustelut
2 Tupakkaverkon keskustelut

imetys (6), jayklakouristus (6), aidit (18),

Ruckavalio Kansanterveyslaitos

[ Taulukko 7.
Tilanteita, jotka eivat ole vasta-aih

T

[ Suomalaisten tupakointi

[ Tupakeinnin vaikutus
keuhkosyévan yleisvyteen

[ Elintavat ia eliniks

Opetusmateriaalia

Sairaudet ja oireet - ikterus (1), rintaruckinta (1), kehitysy
- Kansanterveyslaitos yleisa:
Seksuaalisuus 20
Tapaturmat o [IRavitsemus
\iime vuosien tutkimus on osoittanut, et ravitsemus on €3 Mc urho
Tydterveys 38 tarkeampi tekija terveyden yllapidossa ja sairauksien
ehkaisyssa . Ravitsemustutkimus seuras
Viikivalta ja kr suomalaisten ruoankulutuksessa ja ravitsemui
J— . perheet (4), erikoisruokavaliot (2), perheet (2},
& Kansanterveyslaitos yleisd:
Ruokavalio ja... 0O aikainen io/
Eliméntilanne Hyv3 ravitsemus raskauden aikana turvaa sikign normaalin
T e 0 kasvun ja hyvinvoinnin. Ravitsemustil - 3
kuelema 0 raskauden kulkuun, didin synnytyksesta toipumiseen ja
parisuhde 0 imetykseen,
:::;::uudet f antioksidantit (6), sikis (4), antioksidantit (&),
vanhemmuus 7 Kansanterveyslaitos
Thmisryhma D Sosiaali- ja terveysministerién antama D-
aikuiset 2 kayttosuositus
il ASntunast 1 Mo st

Figure 2: Semantic faceted search
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Figure 3: Concept browsing
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Figure 4: Alphabetical concept index
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