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Abstract. Patients seldom report the misuse of drugs to their physicians. Hence,
other sources of information are necessary for studying these issues. We assume that
online health fora can provide such information and propose to exploit them for
building a typology of drug misuses. The misuses detected are structured according
to the goals of patients: we distinguished three types of non-intentional misuses and
14 types of intentional misuses. This work will be used to guide future task of
automatic extraction of drug misuses.
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1. Introduction

If between 3% [1] and 20% [2] of emergency admissions are caused by adverse drug
reactions (ADR), drug misuses are also harmful. Misuses may happen when physicians
make prescription errors or when patients do not follow the prescriptions: incorrect
dosage (overuse or underuse), drugs used for indications other than those prescribed, etc.
Patients are then exposed to risks. Moreover, the discovery of misuses is a difficult task
because patients do not report them to physicians or authorities. Hence, the situation is
even worse than with the ADRs reporting, which does not exceed 5% [3,4]. In order to
study drug misuses, we need to use different sources of information, such as health fora:
within the anonymity and without any particular effort, patients willingly talk about their
disorders and doings [5], and thus they may give clues about their actions and well-being.
Aside from the detection of ADRs [6], quite a few works dedicated to the observation of
drug use in social media exist. We can mention the observation of non-medical use of
drugs [7], and the creation of drug overuse ontology [8]. The objective of our work is to
create a typology of drug misuses. This typology is intended to guide future work on
automatic detection of misuses. To make this typology, we study the posts in health fora
dedicated to drugs. Our hypothesis is that patients write about their healhcare process
and treatments, which may also include drug misuses, be they intentional or non-
intentional.

1 Corresponding Author: Univ. Lille, CNRS, UMR 8163 - STL - Savoirs Textes Langage, F-59000
Lille, France. email: elise.bigeard@u-bordeaux.fr



352 E. Bigeard et al. / Typology of Drug Misuse Created from Information Available in Health Fora
2. Material

Drug names. We use a set of commercial drug names and DClIs, associated with their
ATC codes [9]. We also use the CNHIM database Thériaque?, base publique du
médicament® and database Medic’ AM from the French healthcare insurance*. Thériaque
is especially useful because it includes short names of drugs, such as doliprane.

Forum corpus. We build the corpus from the French health website Doctissimo.
We collect posts written between 2010 and 2015 from the two most active categories,
dedicated to drugs® and pregnancy®. We chose to study those two fora because they
contain a large number of messages. We keep only posts that mention at least one drug,
which gives a total of 119,562 posts (15,699,467 words). In each post, the drugs are
identified and the drug classes are defined by the 3 first characters of the ATC codes. As
expected, some drug classes are very frequent. For instance, up to 60% of posts are
concerned with the birth control pills, and 15% with antidepressant and anxiolotic drugs.
This set of posts is used to create three corpora to be annotated manually: C1 with 200
posts, C2 with 1,200 posts, and C3 with 500 posts. Posts with more than 2,500 characters
are excluded because they contain heterogeneous information and are difficult to analyze
and to annotate. C1 and C2 contain randomly selected posts independently on the drug
classes they mention. C1 is annotated by two annotators and is used for the computing
of inter-annotator agreement. Because some drug classes are more frequent than others,
C3 is built so that it contains a larger variety of drugs: for each of the 50 most frequent
drug classes, we randomly select 10 posts. We assume indeed that some misuses can be
typical to some drug classes. This motivates the diversification of the analyzed corpus.
The annotation rationale of these 1,900 posts and results are presented in the following
sections. These corpora provide the reference data for our study.

3. Methods

The annotator task is to assign each post to one of the following categories:
[ ]
e+ contains normal drug use: Anyway the question I'm asking is whether it is
normal that loxapac I'm taking needs hours to do something???

e - does not contains drug use: ouch boo, above all take a break, he didn’t
prescribe aspegic for the baby??
e ! contains drug misuse. When this category is selected, the annotator is asked to

shortly explain in free text what is the misuse (i.e. , overuse, dosage, brutal
quitting): well me miss blunder and with head in the clouds I had to start
the “utrogestran 200" at d16 and I forgot of course! well I took it this
evening!!!!

2 http://www.theriaque.org
3 http://base-donnees-publique.medicaments.gouv. fr
4 https://www.ameli.fr/l-assurance-maladie/statistiques-et-
publications/donnees-
statistiques/medicament/medic-am/medic-am-mensuel-2017.php
5  http://forum.doctissimo.fr/medicaments/liste categorie.htm
6  http:/forum.doctissimo.fr/grossesse-bebe/liste categorie.htm
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e  ?unable to decide.

Two annotators are involved in the annotation: one is a medical expert, another is a
computer scientist familiar with medical texts and annotation tasks. Each post of C1 is
annotated by the two annotators independently. This allows to compute the inter-
annotator agreement [10]. Afterward, posts were the annotators didn’t agree or where
one was unable to decide were discussed until agreement was reached. C2 is devided in
two halfs, each being annotated by one of the annotators. As for the C3 corpus, it is only
annotated by the expert annotator.

On the basis on these annotations, we create a typology of misuses. We particularly
stress on identification of the reasons which lead to the misuses.

4. Results of Annotation and Typology

1,900 posts were annotated. Among these, 53% (999) contain normal use, 30% (746)
have no use, and 8% (155) contain misuse of drugs. The inter-rater agreement computed
on Cl1 is 0.46, which is a moderate agreement. It also indicates that the task on detection
and categorization of misuses is quite difficult.

The first analysis of the annotated posts indicates that patients can commit misuses
of drugs non-intentionally or intentionally. Figure 1 shows the schema of the typology.
In case of non-intentional misuse, patients commit mistakes while taking the drug (intake,
dosage, contraindication). When patients realize their mistake, they post a message to
ask how to mend this situation. However, when the misuse is intentional, patients do not
follow the prescriptions and are conscious about it, like in: J’ai arrété de moi-méme (je
sais ¢’est pas bien) (I stopped by myself (I know this is not good)) ; j’ai descidé de ne
pas en reprendre. (I decided to not take it again.) ; cette fois je rajoute xanax (this time I
will take xanax as well) . For instance, patients can ignore or overlook the prescription
without any particular goal: ma psy m’a bien dit, pas d’alcool, mais j’en bois quand
méme en week-end quand y’a des occasions (my shrink told me no alcohol, but I drink
it anyway during the week-end when I have such opportunities) . Besides, when
committing misuses, patients can: have precise reasons (like the fear of ADRs which
leads to underdosage or missed intakes), self-medicate (for which they will try to get the
prescriptions and drugs by any means), looking for particular effects (like psychotropic
effect, weight loss, or even suicide attempt). Yet another misuse situation occurs when
patients become addicted to the drugs they take (which mainly happens with anxiolytic
drugs). Yet, it should be noticed that sometimes patients may commit misuse
intentionally in a moment of temporary distress, which they regret later and worry about
the consequences. From this analysis, we can see that different types of misuses have
been detected and that they cover a great variety of situations. Their automatic detection
requires specific algorithms and models.

5. Conclusion and Future Work
Because patients do not report the misuses they commit when taking the drugs, we

proposed to exploit online health fora to observe such events. Hence, we collect and
analyze information written by patients in order to create a typology of drug misuses.
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This typology reflects the goals of patients, which can be intentional or non-intentional.
For instance, patients may refuse the intake of drugs by fear of a probable ADR, they
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Figure 1. Typology of drug misuses.
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may self-medicate themselves, and even take drugs searching some special effects. In
the last case, we can find cases related to suicide attempts, psychotropic effects, weight
loss, etc.

This typology is based on posts from the French website Doctissimo, and more
particularly from fora dedicated to pregnancy and drugs. Among all the posts, up to 60%
of posts are about the birth control pills, and 15% about antidepressants and anxiolotics.
This leaves little room for other drug classes. When selecting the posts to process, we
tried to adjust the distribution of drug classes, and to include a greater variety of them in
the corpus. Yet, it is possible that misuses associated with other types of drugs or
pathologies may be missing in the current study. Similarly, in the annotated corpus, we
observe only 155 messages containing misuses, and some categories distinguished have
only few examples instantiating them. For these reasons, it is necessary to enrich the
corpus analyzed in this work with additional posts, which can potentially provide other
kinds of misuses, including those that are seldom described.

In future work, we will exploit this categorization and manually annotated posts to
propose an automatic method for the detection of misuses in social network texts, and
for the extraction of information related to the misuses. Notice that, for some categories
of misuses, we have identified typical linguistics patterns, which can also be exploited
for the detection of misuses. For example, the cases of overuse are often expressed
through the use of quantifiers cooccurring with drug names, such as in 3 boites de xanax
(3 boxes of xanax) . Beyond the automatic detection of misuses, the very purpose of this
work is to shed light on the various cases of misuses, alert medical authorities and
improve information provided to patients. We intend for this work to contribute to the
safety of patients and to help prevent misuses they may attempt.
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