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Abstract – Abuse of and addiction to medication are a major public health issue which is evolving fast, in particular in countries like France, one of the largest consumers of medication in Europe. As a single source of information is not generally
sufficient to measure a phenomenon as difficult to apprehend as medication-related addiction, as can be seen in the case of
methylphenidate, it is essential to mobilise all the tools available, here surveillance programmes developed by the French
CEIP Addiction vigilance network, such as suspicious prescriptions indicating possible abuse data (OSIAP) or observatory
of illegal or misused psychoactive medications (OPPIDUM), as well as the health insurance databases, and health professional sentinel networks. The latest data available on methylphenidate abuse in France suggests a stabilisation of the phenomenon, which emerged in the Provence-Alpes-Côte-d’Azur (PACA) region in southern France. It also evidences its diffusion to other regions, so that the information needs to be widely relayed, and suggests that health professionals should
exercise the greatest caution in the use of this substance, and should look for early signs of its misuse.

Abbreviations: see end of article.

1. Introduction
Methylphenidate is a medication that has been authorised for
two indications in France, attention deficit disorder with hyperactivity in children over 6 years (since 1995), and narcolepsy (for
Ritaline® 10 mg) with or without cataplexy, in cases where
modafinil is ineffective, in adults and children over 6 (since 2001).
Its known addictive potential, which is linked to its dopaminergic
action, documented by both animal and clinical studies,[1,2] has in
France led to its classification as a psychoactive drug, dispensed via
secure prescription for a limited period of 28 days. It is also subject
to a once-yearly hospital prescription (restricted to specialists and
departments of neurology, paediatrics, psychiatry and sleep centres).[3] This initial prescription can be renewed by a generalist

practitionner, and since April 2008 all prescriptions have been
required to carry the name of the issuing pharmacy.
Despite the strict conditions for prescription and issue, the substance is nevertheless associated with a risk in terms of misuse,
because of its pharmacokinetic and pharmacodynamic properties,
and also its real-world past history, when it was marketed in other
countries such as the USA in the 1950s.[1,4]

2. From the emergence of the signal to taking
action
In September 2010, the Provence-Alpes-Côte-d’Azur
(PACA)-Corsica CEIP (Addictovigilance Centre) received several
notifications from facilities in Marseille specialised in the care of
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Fig. 1. Semestrial evolution of the number of recipients with a mean dose of methylphenidate (all galenical forms) over 60 mg/day with three or more prescribers
(from PACA-Corsica health insurance database 2008-2010).

addicted patients (addiction care and prevention centres [Centre de
Soins d’Accompagnement et de Prévention en Addictologie,
CSAPA] and drug-user risk reduction center [Centre d’Accueil et
d’Accompagnement à la Réduction de Risques pour Usagers de
Drogues, CAARUD]) of cases of misuse and abuse of methylphenidate. This information aroused interest all the more because until
then this substance had not drawn particular attention in France.
The only data available concerned a few cases in the Paris area in
2003 (a communication on seven cases of abuse at the workshop
of Pharmacodependance in Biarritz in 2003 by Djezzar et al. CEIP
Addictovigilance, Paris). A study conducted in 2010 on data from
the PACA-Corsica national health insurance system for the period
2005-2008 evidenced a “deviant” patient profile for methylphenidate use (older patients, 35 years on average, often consumers of
other medication such as benzodiazepines, opiate substitution or
neuroleptics, with a large number of prescriptions for large quantities of methylphenidate, from different pharmacies and prescribers.[5] On national scale, methylphenidate was also recorded as
being on the increase in suspicious prescriptions indicating possible abuse data (ordonnances suspectes indicateurs d’abus possible, OSIAP), and it also appeared in the observatory of illegal or
misused psychoactive medications- observatory of illegal or misused psychoactive medications- (observation des produits psychotropes illicites ou détournées de leur utilisation médicamenteuse,
OPPIDUM) survey from 2008, with 15 patients reporting that they
used it.[6]
So as to study what amounted to a “signal” in the region in
September 2010 in greater detail, and to describe its qualitative
and quantitative characteristics, a large survey was launched (comprising a health section and a pharmacoepidemiological section),
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based on existing collaboration with agents involved (facilities
specialised in addiction, pharmacists, the health insurance body).
A cross-sectional study conducted in 2011 in PACA-Corsica
region with 64 methylphenidate users (mainly in Nice and
Marseille) showed that usage was mainly by intravenous route (for
more than 80%), using the in immediate-release form of methylphenidate, at average doses of 600 mg/day, with serious consequences on health (insomnia, considerable weight loss, depression
hallucinations, cardiac problems, abscesses etc) and major difficulties in providing for their care.[7] Alongside, a study carried out
with pharmacies in the region showed that rules for prescription
and issue were complied with in only two thirds of cases. A retrospective analysis for the period 2005-2011 on the health insurance
database for the PACA-Corsica region showed that the “doctor
shopping” indicator rose from 2.4% to 6.4%. This means that in
2011 the quantity of methylphenidate reimbursed by the health
system and obtained via simultaneous prescriptions from several
physicians amounted to 6.4% of the total quantity issued. A retrospective analysis of this same data shows a three-fold increase in
the number of subjects receiving an issue of methylphenidate
(from 640 to 1 877), an increase in the proportion of adults subjects (15% in 2005 against 24.7% in 2011), half of whom were
men aged 37.9 on average, and receiving other psychoactive medication (53.3% receiving benzodiazepines, 33.6% antidepressants,
28.1% medication for opiate dependency, 27% antipsychotics,
11.8% morphine, and 2.6% modafinil).[8]
Finally, twice-yearly screening implemented by the PACACorsica health insurance system for patients receiving a mean dose
of 60 mg/day or more from three prescribers or more showed that
the numbers were increasing, rising from 21 to 78 (figure 1).
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These different pharmacoepidemiological data led to diffusion
of information towards all health professionals in the PACA region
from CEIP, the Regional Health Authority (Agence Régionale de
Santé, ARS), and representatives from the order of physicians and
pharmacists, and by way of sensitisation campaigns from the health
insurance system and PACA region CEIP. Alongside, all these
actions were relayed to the national level via the national addiction
vigilance network and the French Drug Agency.

3. Recent trends of the phenomenon in France
(2012-2013)
In the PACA region, the phenomenon appears to be stabilising,
or even decreasing, in particular with respect to the numbers of
individuals receiving more than 60 mg/d with three prescribers or
more (falling from 78 in the second semester of 2010 to 44 in the
second semester of 2013), and with respect to the number of falsified prescriptions. At national level, data derived from different
tools (spontaneous notifications, falsified prescriptions detected by
OSIAP, cases reported via OPPIDUM) show that the methylphenidate phenomenon (in immediate or extended release forms) is
being observed in several other regions in France (Ile de France,
Aquitaine, Languedoc-Roussillon, Pays de Loire, Rhone-Alpes).

4. Methylphenidate: is there a link between
accessibility and abuse?
The issues of prescriptions of methylphenidate have also
increased across the French territory. In a report by French Medicines Agency (Agence Nationale de Sécurité des Médicaments et
des produits de santé, ANSM), the national medication safety
authority, reporting on the use and safety of methylphenidate, data
on sales show that the number of packs sold per year increased
from 26 000 in 1996 to 220 000 in 2005 and 494 000 in 2012.[9] An
estimate of the number of patients treated, from the “EGB” (1/97th
representative random sample of subjects from the National Health
Insurance System database, which covers all the French population), showed an increase from 25 000 in 2005 to 42 000 in 2011.
Data published in different European countries (Finland, Iceland,
Denmark, Norway, Sweden, Spain and Germany) exhibit the same
trend.[10-13]
A study detailing the OSIAP data on falsified prescriptions on
European level showed that methylphenidate had the highest rates
of falsification in Spain and Belgium.[14] Cases of methylphenidate abuse have been reported in Switzerland[15-17] and Iceland,
where patients had a similar profile to that observed in the PACA
region in France: a population using intravenous injection, polysubstance abusers and in a precarious socio-economic situation[18]. Interestingly, in these two countries, access to the substance increased considerably, Iceland having the highest level of
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exposure per inhabitant in the world with 14.4 defined daily doses
for 1 000 inhabitants per day (ddd/1000 inhab/d).[19] Several
authors have suggested that increasing use could be signalling possible diversion.[20-23] To test this hypothesis we compared the evolution of methylphenidate on European scale, and we sought to
determine whether the evolution was linked to the appearance of
an abuse signal in Europe.[24] Despite the fact that levels of consumption are very varied across Europe, consumption data showed
a very marked increase between 2002 and 2010, with an accentuation of the slope in 2004. From 2002 to 2010 the increase in consumption reached +425% in Denmark (0.8 to 4.2 ddd/1000 inhab/d),
+67% in France (0.18 to 0.3 ddd/1000 inhab/d), +116% in
Germany (1 to 2.16 ddd/1000 inhab/d), and +122% in the
Netherlands (2.04 to 4.53 ddd/1000 inhab/d) [figure 2]. The analysis of cases of abuse (mainly involving adult males) from the
data recorded in the World Health Organisatoin (WHO) pharmacovigilance collaborating centre, VigibaseTM, shows a significant signal from the last semester 2005, confirming our initial
hypothesis.[24]

5. A multi-source investigation for purposes
of prevention and information
This example of an investigation on methylphenidate shows
the importance of possessing complementary qualitative and quantitative data on use, abuse and dependency towards psychoactive
substances. The integration of all this pharmacological data in a
multi-source, teleoanalysis approach is an essential aspect, providing a body of evidence required to establish action.[25] The reactivity in the instatement of the investigation protocol noted here can
be attributed to the national addiction vigilance network with its
13 CEIP (regional centres), and their particular links in each region
with other agents involved, in particular via the collective dynamic
driven by the yearly monitoring programmes such as OPPIDUM,
OSIAP or ASOS.[26,27] Reactivity is indeed a quality to be
expected of any surveillance system, and in the example presented
here, the investigation, combining several arms, was launched, performed, analysed, diffused and followed up by action within less
than 12 months after the signal emerged. In this reactivity, the
implication of structures specialised in addiction, in particular the
CAARUD facilities, should be underlined, further proof of the
importance of working together on addiction vigilance.[28] The
regional or inter-regional localisation of the CEIP centres is once
again shown to be useful and operational, since it enables geographical specificities in the field of addiction to be documented
(for instance factors linked to accessibility, volumes of sales, prescribing patterns, dealer networks, cultural and historical factors).[29,30] The regional and inter-regional scale is also a strong
point for interacting with the ARS, as in earlier health alerts (heroin+alprazolam overdose in the Ile de France and Midi-Pyrénées
regions, cannabis and serious psychiatric disturbances in the Pays
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Fig. 2. Evolution of levels of use of methylphenidate*,†, for the period 1993-2010, in numbers of daily defined doses per 1000 inhabitants per day (ddd/1000 inhab/d.
Source: national statistics‡).
* Data on the use of methylphenidate is expressed in ddd, not available for Albania, Austria, Bosnia, Cyprus, Hungary, Greece, Ireland, Italy, Lithuania, Luxemburg,
Macedonia, Malta, Poland, Portugal, Romania, Slovakia.
†Countries with a level of use <0.1 ddd are not included (Bulgaria, Croatia, Latvia, Serbia).
‡ Statistics for use derived from national data provided by the different health authorities, except for Switzerland (data from the international drug control body).

de Loire region).[27] The contribution of the health insurance database should also be underlined in documenting the level of medication exposure in the population, the level of misuse from the
quantities obtained via “doctor shopping” behaviours, or the characteristics of subjects with “deviant” behaviours.[31] The possibility of integrating a signal into an analysis of exposure and abuse
data over time (several years and/or several semesters) is likewise
a determining factor for accurate assessment of whether the phenomenon is emerging, all the more important in the area of misuse,
where the phenomenon may or may not be a passing craze. The retrospective analysis, using health insurance data on the issue of
methylphenidate from 2005 to 2011, also highlighted the fact that
the profile of recipients altered over time, with one quarter of the
issues involving adults over 35, a signal in itself, given the indications of this medication in France. This example confirms the conclusions of the 2013 report by Begaud and Costagliola on the
importance of gaining knowledge about the use made of medication in real life, which these authors define as being an “essential
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prerequisite”, and the “key to numerous problems”.[32] It also
shows the value of contextualising any emergent phenomenon,
both on national scale, so as to determine whether or not the phenomenon is restricted to a particular territory (the regional specificities mentioned earlier), and on European scale. The data published in other countries has indeed shown that the phenomenon
described in the PACA area (on usage, cases of abuse and user profiles) is also described elsewhere, thus strengthening the emergent
character of the phenomenon. The particular work carried out by
the centre in Uppsala underlines the contribution of the pharmacovigilance databases in the evaluation of the real-life abuse and
addiction potential of a substance, as mentioned in a recent study
that used the German pharmacovigilance database,[33] and in the
most recent report from WHO experts comitee on Drug dependence.[34] Finally, without questioning the therapeutic usefulness of
the specialities being prescribed, their use in the more vulnerable
populations, such as patients with a history of substance abuse or
addictive risk (in particular patients with attention deficit disorder
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with or without hyperactivity),[35,36] should, in the setting
described here, be cautious.

6. Conclusion
Abuse of and addiction to medication is a major challenge in
public health which is evolving fast, in particular in countries such
as France, one of the main consumers of medication in Europe.[37]
A single source of information is rarely sufficient to measure a
phenomenon as difficult to apprehend as addiction to medication.[38] It is indeed important to mobilise all the tools available (in
France, surveillance programmes developed by by the French
CEIP addiction vigilance network – OSIAP or OPPIDUM, set up
by the CEIP centres) alongside data from the health insurance system, and health professional sentinel networks of all types. The
latest data available on the abuse of methylphenidate in France
suggest a stabilisation in the PACA region, alongside a diffusion
to other regions, which requires this information to be relayed as
widely as possible, so as to raise awareness of the need to exercise
extreme caution in the use of the substance, and to detect misuse
in its early stages.
Conflict of interests. None.
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illicites ou détournés de leur usage médicamenteux); OSIAP: suspicious prescriptions indicating possible abuse data (ordonnances
suspectes indicateurs d’abus possibles); PACA: Provence-AlpesCôte d’Azur region; WHO: World Health Organisation.
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