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Abstract. This paper presents our participation in Consumer Health
Search Task at the CLEFeHealth 2018 which is a continuation of the
previous CLEF eHealth information retrieval (IR) tasks that ran in the
period between 2013 and 2017.
This task focuses on improving access to medical information on the web.
We have submitted four runs; two baseline runs with different weighting
models and using no additional information or external resources. The
two other runs present obtained results of our proposed approach which
use the MeSH ontology, to perform query expansion with different ways
by scope notes and by related terms.
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Introduction

Nowadays, medical information on the web grow with an etonnant and noticeable way. Indeed, medical content is becoming easily available electronically in a
variety of forms ranging from patient records, scientific publications and healthrelated websites to medical-related topics.
Following the medical information overloaded today, it is increasingly difficult
to retrieve and digest valid and relevant information to make health-centered
decisions. In fact, clinicians and policy-makers need to easily retrieve, and make
sense of medical content to support their decision making.
Information retrieval (IR) systems have been commonly used as a means to access health information available online in order to meet user’s needs.
However, the reliability and the quality of returned results varies greatly between
the diffrent information retrieval systems. Some systems tries to find high recall
or coverage, that is, finding all relevant information for a user query, some others
seek to obtain a high precision. Furthermore, web users in the health domain
also experience difficulties in expressing their information needs as queries.
CLEF (Cross-Language Evaluation Forum) eHealth aims to bring together researchers working on related information access topics and provide them with

datasets to work with and validate the outcomes. This, the sixth year of the
evaluation lab, offers the following three tasks [1]
- Task 1: Multilingual Information Extraction
- Task 2: Technologically Assisted Reviews in Empirical Medicine
- Task 3: Patient-centred information retrieval
The goal of the CLEF eHealth Evaluation Lab is to evaluate systems that support patients in searching for and understanding their health information.
In our case, our team MIRACL participated in the task 3 [2] in order to evaluate
our own retrieval system.
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Main objectives of experiments

Retrieving for health data and advice is an important task performed by individuals on the web. Thus, most of search engine users in recent years have
conducted a web search for information about a specific disease or health problem.
The growing importance of health IR has provided the motivation for a number
of evaluation campaigns focusing on health information. For example, the TREC
(Text REtrieval Conference) 1 and the CLEF 2 which are present an international campaigns for assessment in a competitive context in order to evaluate
several research systems of the various participants.
Our goal to participate this year to task 3 (”Patient-centred information retrieval”) is like in the past years, to evaluate the effectiveness of our proposed
information retrieval system to search health content on the web [3, 4].
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Retrieval approaches used

This section presents the different search approaches developed for evaluation.
We have submitted 4 runs:
* Two baseline runs
* Two runs with automatic query expansion using MeSH ontology with different ways.
3.1

Baseline runs

For comparison, we created our own baseline experiments by implementing two
information retrieval baselines with T F.IDF and Okapi BM 25 [5] methods.
1
2

https://trec.nist.gov/
http://www.clef-initiative.eu/

T F.IDF is a weighting method often used in information retrieval and especially in text mining. This statistical measure makes it possible to evaluate the
importance of a term contained in a document. The weight increases proportionally to the number of occurrences of the term in the document (T F ).
IDF represent the inverse document frequency is a measure of the importance
of the term throughout the collection. In the TF-IDF scheme, it aims to give
greater weight to the less frequent terms considered more discriminating. It consists in calculating the logarithm (in base 10) of the inverse of the proportion of
documents of the collection which contain the term (see equation 1).
idftermi =

log|D|
|dj : termi ∈ dj |

(1)

Where |D| : total number of documents in the collection.
|dj : termidj|: number of documents where the termi appears.

OkapiBM 25 is a weighting method used in information retrieval. It is an application of the probabilistic model of relevance. The method is more simply called
BM 25, the term ”Okapi” referring to the name of the research system of the
University of London where it was initially implemented.
With each method, we calculate similarity (scores) between the user’s query and
documents in the collection and ranked the documents according to their scores
in descending order. The top 1000 documents with the highest scores were returned as relevant documents for each query.
Each ligne in the result files (runs) contains the following fields :
qid Q0 docno rank score tag
where:
qid: is the query number
Q0: is the literal Q0
docno: is the id of a document returned by our retrieval system for qid
rank: is the rank of this response for this qid
score: is a system-generated indication of the quality of the response
tag: is the identifier for our system for example M IRACL

3.2

Runs with automatic query expansion

In this sub-section, we describe our proposed retrieval approach used in submitted runs and based on query expansion. The idea is to use an external resource to
ameliorate user’s query and to automatically expand the original query without
any user interaction.
As the provided collection of documents is medical, we proceed to use a domain
ontology; the MeSH ontology.

MeSH (Medical Subject Headings) is a controlled vocabulary, produced and
maintained by the U. S. National Library of Medicine [6]. There are currently
over 26 million descriptors or Main Headings and almost 180,000 alternative expressions (ENTRY TERMS)[7].
Another definition of MeSH provided by [8], MeSH thesaurus is a controlled
Vocabulary used for indexing, cataloging, identifying and searching biomedical
database. MeSH thesaurus contains approximately 26 million terms and is updated time-to-time to reflect changes in medical terminology.
MeSH has a hierarchical structure with a set of terms and descriptors [8]; naming that allows various levels of searching. It will allow retrieving the document
where the same concept is explained with different terminology.
The Hierarchy and the MeSH Structure are illustrated by the figure 1.

Fig. 1. MeSH ontolgy structure

Each MeSH record consists of one or more Concepts, and each Concept consists
in one or more synonymous terms and Scope Note (i.e., a text description of the
term).
Each of the subordinate concepts also will have a preferred term, as well as a
labeled (e.g. narrower) relationship to the preferred concept. Terms meaning the
same will be grouped in the same concept.
In figures (2,3), we illustrate two real examples of descriptors records. This Descriptors record consists of two Concepts and five terms. Each record has a
Preferred Concept and each Concept has a Preferred Term, which is also said to
be the name of the Concept.
In our case, we focus to use MeSH ontology to expand automatically user’s
queries, with two different methods:

Fig. 2. Example 1 of descriptor record [9]

Fig. 3. Example 2 of descriptor record [10]

Query expansion method based on scope notes: This method is based on
concepts extracted from the MeSH ontology.
Indeed, for each term in the initial query, if it’s a MeSH concept, we add its
scope notes which represent the medical definition of this term (by adding only
the key terms).

Query expansion method based on related terms: This method is based
on selecting terms semantically related to all terms in the initial query.
We have 2 cases when adding related terms:

- If a term in the initial query is a MeSH concept, then we add the list of
synonymous terms related to this concept.
- If a term in the original query is a MeSH term, then we add their parent
concepts.
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4.1

Resources employed
Datasets

The document collection used in CLEFeHealth 2018 is composed of web pages
acquired from the CommonCrawl.
An initial list of websites was identified for acquisition. The list was built by submitting the CLEF 2018 queries to the Microsoft Bing Apis (through the Azure
Cognitive Services) repeatedly over a period of a few weeks by the CLEF team,
and acquiring the URLs of the retrieved results. The list was further increased
by including a number of known reliable health websites and other known unreliable health websites [1, 2].
The structure of the provided collection is as follows: the corpus is divided into
folder by domain name. Each folder contains files which each one corresponds
to a webpage from the domain. The document id for each webpage that is used
in the collection (e.g. for the qrels) is the filename.
The full collection, named clefehealth2018, occupies about 480GB of space, uncompressed. With this gigantic base, the CLEF team made available to the
participants a prepared index with different resources (ElasticSearch index, Indri index, and Terrier index).
Since we use the terrier platform to implement our information retrieval [11],[3],
we exploit the provided terrier index to retrieve pertinent documents which have
as size around 42GB compressed. This platform developed at the School of Computing Science at University of Glasgow, is efficient, effective and flexible open
source search engine written in Java, easily deployable on large-scale collections
of documents.
Indeed, terrier implements state-of-the-art of indexing functionalities in first step
like tokenization, removing stop words, stemmatisation and storage of information with special structure called inverted file. In second step, it implements
retrieval functionalities such as information retrieval models (Boolean, Tf-Idf,
BM25) [11]. It is an open source, and a comprehensive and transparent platform
for research and experimentation in text retrieval.
4.2

Queries

The query set for CLEF eHealth2018 consists of 50 queries issued by the general
public to the HON and TRIP search services [12].
Queries are formatted one per line in the tab-separated query file, with the first
string present the query id, and the second string present the query text (see
figure 4). In Ad-hoc Search task which we have participated, we should use only
the < en > · · · < /en > part of the query file.

5

Conclusion and future works

In our third participation at the CLEFeHealth competition, we try to evaluate
our new proposed query expansion method based this time on an external re-

Fig. 4. Query example

source; the MeSH ontology.
The aim of our participation is to test our research system with a new large
collection of medical documents and to obtain competitive results with other
participant teams.
For future work, we will try to combine this proposed method with our previous
query expansion methods [13–16] described in previous participation [3, 4].
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