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Abstract

Background: Although awareness of the misuse of medi-
cines is increasing, data on the extent of the problem in the
European Union (EVU) are lacking. Methods: In order to assess
the magnitude and severity of the problem, a systematic re-
view of the literature on the misuse of analgesics, opioid sub-
stitution medicines and sedatives/hypnotics (with the ex-
ception of benzodiazepines) was conducted using the
PubMed and Web of Science databases. Relevant literature
was identified between 2001 and 2011. Results: The main
groups of misused medicines include opioid analgesics,
methadone, buprenorphine and Z-drugs. Regional trends in
medicine misuse indicate heterogeneity across the EU with
respect to misused medicine types and research activities.
Prevalence, high-risk populations and factors contributing
to medicine misuse are discussed. Conclusion: The implica-
tions of these findings for prevention, treatment, and policy
in the EU are considered. Copyright © 2012 S. Karger AG, Basel

Introduction

Medicines such as analgesics, opioid substitution
drugs, sedatives and hypnotics are increasingly being
misused to induce psychoactive effects or to alter the ef-
fects of other consumed drugs, potentially resulting in
dependence. Other types of misuse such as increasing
dosages without medical supervision and without the ob-
jective of inducing psychoactive effects may also lead to
negative health consequences. Medicine misuse is a broad
term which encompasses many different types of prob-
lematic consumption. Awareness of medicine misuse, es-
pecially prescription medicine misuse, has been increas-
ing in the past few years and organizations such as the
United Nation’s International Narcotics Control Board
predict that worldwide misuse of prescription drugs will
soon exceed illicit drug use [1]. This alarming prediction
has been found to be an increasing reality in countries
like the USA, where prescription drug misuse is second
only to marijuana use across all age groups [2]. Similar
alarming figures have been found for European coun-
tries. For example, estimates show that between 1.3 and
1.4 million Germans are dependent on prescription
drugs. This corresponds to approximately 1.6 or 1.7% of
the German population [3]. To date, literature on the ex-
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tent of the phenomenon in the European Union (EU) is
very scarce, limiting our understanding of the problem
on a European level.

Blanco et al. [4] propose that the increased availability
of these drugs over the internet and through increased
medical prescriptions could be key aspects of the increas-
ing prevalence of substance use disorders related to med-
icine misuse. As a consequence of the increased demand
for prescription drugs for the purpose of misuse, coun-
terfeit production of medicines has also boomed. Fur-
thermore, internet sales have additionally been found to
play an important role in the distribution and increased
availability of counterfeit prescription medicines [5].
Other key aspects of medicine misuse, especially among
recreational and dependent opioid users, include the legal
status und controlled quality production of prescription
medicines. Opioid-dependent subjects reportedly have
an inclination towards medicine misuse because pre-
scription drugs are more easily obtained than illegal
drugs, the likelihood of arrest for their trafficking is
smaller than for illegal drugs, their misuse is more so-
cially acceptable, they are purer and have predictable dos-
ages (which reduces health-associated risks), and they
can be used as substitutes for heroin or for self-medica-
tion to relieve withdrawal symptoms [6]. Some of these
motives could be generalized to the misuse of prescrip-
tion medicines to other groups of people, given that the
perceived advantages apply to many different types of
medicines.

The aim of this paper is to present results of a system-
atic review of the literature on the misuse of medicines in
the EU. Main topics include an assessment of the extent
of the problem of medicine misuse and dependence for
different types of medicines, a description of the popula-
tions that are particularly at risk of engaging in medicine
misuse, and a characterization of patterns of misuse and
factors related to misuse. The review focuses on the mis-
use of analgesics, opioid substitution medicines and Z-
drugs. Although from a pharmacological and clinical
perspective, the inclusion of benzodiazepines in this re-
view would be justified, more predominant factors have
led to their exclusion from this review. From a historical
perspective, the great misuse and dependence potential
for benzodiazepines has been well established in the sci-
entific literature. In contrast, Z-drugs are a relatively new
class of nonbenzodiazepine hypnotics for which a great
deal of discussion on misuse and dependence potential
continues to take place, which is why they have been in-
cluded in this review. Furthermore, the volume of the lit-
erature on benzodiazepine misuse and dependence is so
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extensive that we consider a review on this topic to be a
project on its own. It is worth mentioning that, to the best
of our knowledge, no systematic review of the literature
on the misuse and dependence on benzodiazepines in the
EU has been published until now. Nevertheless, for a
small sample of the European literature on benzodiaze-
pine misuse and dependence, see references 7-19. Addi-
tionally, the misuse of anabolic steroids in the context of
sports has also been excluded. For examples of overview
literature on this topic, see references 20-26.

Methods

One of the difficulties regarding the literature on medicine
misuse lies in the great variability and inconsistency of the termi-
nology used to describe this phenomenon. Terms such as ‘over-
the-counter’ and ‘prescription’ differentiate between the types of
misused medicines based on their controlled status. However, the
controlled status of a medicine can change over time and can dif-
fer between countries. Some definitions attempt to describe the
type of use based on adjectives (e.g. nonmedical use, problem use,
harmful use, inappropriate use), which calls into question wheth-
er these terms are clearly defined cross-country terms and wheth-
er there is a consensus on the negative consequences (i.e. problem,
harm) of use that are required to classify this type of consump-
tion. Other terms attempt to define use based on motives (e.g.
recreational use, self-medication), raising as many questions as
the previous terms. Many of the terms used describe types of use
which are often overlapping but do not necessarily refer to the
same thing. A similar problem appears when classifying disorders
associated with medicine misuse (e.g. ambiguity between terms
such as addiction and dependence). A number of researchers have
highlighted this problem. For example, Barrett et al. [27] discuss
the current problems with the conceptualization of medicine mis-
use and point to the fact that there is no current consensus on
terminology. The current International Classification of Diseases
(ICD-10)}, published by the World Health Organization, uses the
terms ‘dependence syndrome’ and ‘harmful use’ while the cur-
rent Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV), published by the American Psychiatric Association [28], uses
the terms ‘substance dependence’ and ‘substance abuse’. Although
the criteria for these diagnoses partially concur, they are not iden-
tical. Additionally, even though these are the most used manuals
for classifying disorders related to substance misuse, many re-
search groups use alternative terms. The variability of definitions
between and within studies makes the comparison of results
across studies, the interpretation and generalization of results and
the determination of the magnitude of medicine misuse extreme-
ly difficult [27]. For this reason, we will use the term ‘misuse’ as a
general term which describes all types of medicine use in which
some form of problematic consumption has been established. For

1 Seehttp://www.who.int/classifications/icd/en/, accessed online on Feb-

ruary 22, 2011.
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example, the use of a medicine, with or without a doctor’s pre-
scription, clearly outside of accepted medical practice or guide-
lines, for recreational purposes or in the framework of self-med-
ication, in greater dosages or for longer periods than were pre-
scribed, in which the risks and problems associated with use
outweigh the benefits. We will use ‘misuse’ as an umbrella term
to include all types of use mentioned above. This term is neither
intended to make a diagnosis nor to imply negative connotations
with regard to the intention of use. We will use the term ‘depen-
dence’ when reporting on the ICD-10 dependence syndrome and
the DSM-IV substance dependence diagnoses.

A systematic review of the literature was conducted using
Web of Science and PubMed. The original literature searches (1
Web of Science search and 2 PubMed searches) were carried out
in January 2011. For all searches, a 10-year restriction on publi-
cation year was applied. No restrictions were placed on language
or manuscript types although all search terms were in English.
Terms were searched for within titles, abstracts and key
words. The general search method encompassed two main com-
ponents: misuse and medicines. For the first component, a num-
ber of synonyms and related terms for misuse were included in
the search (e.g. addiction, dependence, nonprescription use,
nonmedical use). Similarly, for the second component, multiple
terms referring to medicines and substitution treatment were
employed (e.g. prescription drug, over-the-counter drug, anal-
gesic, tranquilizer, hypnotic, methadone, buprenorphine, anti-
depressant, opioid replacement therapy, substitution treatment).
The PubMed searches were restricted to publications on hu-
mans, as this limitation was offered. The first PubMed search
was performed using MeSH terms (e.g. substance-related disor-
ders, pharmaceutical preparations, substance abuse detection,
pharmacoepidemiology). Because this search resulted in few
hits relevant to medicine misuse in the EU, a second PubMed
search was performed under the same principle of the main
components listed above. For the second PubMed search, terms
were mainly extracted from the PubMed index (e.g. medicine
misuse, prescription medication misuse, nonmedical drug use,
nonprescription drug use, prescription drug addiction). Addi-
tionally, the literature was searched for references to all EU
countries (as well as Croatia, Norway and Turkey) and to addi-
tional subjects (e.g. prevalence, doctor shopping, online pur-
chase, pharmacovigilance). The misuse of benzodiazepines and
anabolic steroids in the context of sports was excluded from the
literature searches.

Over 800 sources resulted from the Web of Science and
PubMed searches. Of these, a great number were filtered out due
to irrelevance and fulfillment of exclusion criteria (e.g. benzodi-
azepine misuse, non-EU country). After narrowing the initial
outcome, a total of 57 relevant references were included in the
analysis. ‘Relevant’ sources refer to those that were found using
this search method, were thematically applicable to the misuse of
medicines in the EU, and did not meet exclusion criteria. An up-
date of the literature search was conducted in June 2011 using the
same methodology as for the previous searches, except that a
6-month restriction on publication date was set instead of the
original 10-year restriction. A total of 57 new literature hits re-
sulted from this updated search. After filtering irrelevant litera-
ture (using the same methodology as in the previous searches), 8
sources remained. A grand total of 65 relevant sources were in-
cluded in this analysis.
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Results

The main misused groups of medicines found were
analgesics, opioid substitution drugs, and sedatives/hyp-
notics. For each of these medicine types, the most rele-
vant publications on patterns of misuse, factors related to
misuse, and high-risk groups will be presented below.
Other medicines, such as antidepressants [29], antipar-
kinson drugs [30, 31], cough and cold medicines [32, 33],
and stimulants, such as methylphenidate [34, 35], have
also been found to be misused. However, the literature on
these drug types is limited in comparison to the main
groups of misused medicines listed above. The geograph-
ic distribution of the literature found is pictured in fig-
ure 1, with certain countries providing multiple hits (e.g.
France, Germany, UK) and others none (e.g. Romania,
Bulgaria, Latvia). For this reason, our analysis focuses on
portraying medicine misuse on a European level instead
of for individual member states.

Analgesics

Analgesics make up an important part of misused
medicines for multiple reasons. These drugs represent a
significant proportion of medicine sales and are in part
easily accessible to the general public, as is the case with
over-the-counter analgesics. Twenty-four percent of over-
the-counter medicine sales in the UK in 2001 were traced
back to analgesics, making them the most commonly
used nonprescription medicines [36]. In the UK, a num-
ber of prescription medicines, among them analgesics,
have been re-classified as nonprescription to increase
their accessibility and encourage self-care of minor ill-
nesses [33]. Even though availability alone does not lead
to increased misuse, it does contribute to the proliferation
and consumption of the drug, which, in combination
with other factors, such as diversion potential and the de-
velopment of tolerance can contribute to the likelihood of
misuse and dependence. With regard to prevalence rates,
a cross-sectional postal survey of adults (18+ years old) in
Scotland found that the past 2-week prevalence of non-
prescription analgesic use was 37% [36]. Women and peo-
ple under the age of 60 were found to be more likely to use
nonprescription analgesics although the latter is a con-
troversial subject in the literature. Of the nonprescription
analgesic users included in the study, 21% reported some
type of misuse. Additional evidence from Germany
shows that the prevalence of dependence on analgesics in
a representative sample of general hospital patients was
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Fig. 1. Overview of the discussed literature
hits in the EU.

0 literature hits
I 1-5 literature hits
I 6 literature hits

1.3% [37]. Further studies revealed information on the
misuse of codeine, tramadol, fentanyl, triptans and ergot
derivatives, and carisoprodol.

Codeine

French and Norwegian studies found misuse preva-
lence rates for codeine, an opiate analgesic used to treat
mild to moderate pain. According to a study based on the
Norwegian prescription database, 0.5% of subjects with
at least one codeine prescription exceeded the maximum
recommended dose of 730 defined daily doses (DDDs) of
codeine per year [38]. Of these subjects, 65% were come-
dicated with benzodiazepines and 45% with carisopro-
dol. This comedication is discouraged for the treatment
of chronic nonmalignant pain according to Norwegian
medical recommendations. Patients who display such
problematic codeine consumption patterns are at in-
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creased risk of developing dependence. In France, a cross-
sectional pilot study based on data from community
pharmacies found that among patients who used codeine
in the past month, 15.1% misused it and/or used it for a
nonmedical reason and 7.5% were cases of codeine de-
pendence, according to DSM-IV criteria [32]. An addi-
tional French study on the misuse of neocodion, a co-
deine antitussive preparation, found a marked and con-
tinuous decrease in consumption between 1992 and 2002
[39]. Data for this study were collected via community
networks of pharmacists and from the French drug de-
pendence-monitoring program (OPPIDUM?). Results
further revealed that 86% of subjects misusing neocodion

2 OPPIDUM stands for ‘Observation des produits psychotropes illicites

ou détournés de leur utilisation médicamenteuse’ (in French). It is an an-
nual survey on the consumption of licit and illicit drugs.
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were polydrug consumers, pointing to the high comor-
bidity between drug misuse and medicine misuse. Neo-
codion was most commonly misused for its psychoactive
effects. Codeine misuse is presumably widespread across
other European countries, but the literature search did
not yield further studies on this specific medicine.

Tramadol

Tramadol is a weak centrally acting opioid analgesic
used to treat moderate to severe acute and chronic pain.
Tjaderborn et al. [40] searched the Swedish Drug Infor-
mation System (SweDIS), a database for spontaneously
reported adverse drug reactions, for reports on tramadol
dependence between 1995 and 2006. Of the adverse drug
reactions reported to the SweDIS, 104 reports of trama-
dol dependence were identified using DSM-IV criteria.
58% of these cases concerned female patients and 39% of
the cases presented past or current substance abuse. Gen-
eral results of this study suggest that the typical individ-
ual at risk for misusing tramadol is a middle-aged person
diagnosed with chronic or temporary pain, who is addi-
tionally being treated with at least one other psychotropic
drug. Additionally, Tjaderborn et al. point to other stud-
ies, which identified that there is a 58% higher tramadol
prescription rate for women than for men, which is mir-
rored by the higher rates of dependence for females. The
development of dependence to tramadol may be a conse-
quence of the poor efficacy of the drug, which has been
shown to have lower analgesic effects than other opioid
analgesics. Poor efficacy may lead to increasing doses,
which in turn could lead to tramadol dependence.

Deaths caused by tramadol intoxication among drug-
dependent subjects notably increased between 2002 and
2007 in Finland and Sweden [41].

Fentanyl

Fentanyl is a potent opioid analgesic used as an anes-
thetic and to treat severe chronic pain (e.g. cancer pain).
A French study on the prescription and misuse patterns
of fentanyl (available in oral form under the trade name
Actiq® and in transdermal form under the trade name
Durogesic®) between 2007 and 2009 found that over 30%
of all prescriptions for the aforementioned trade brands
were off-label prescriptions [42]. Furthermore, misuse
rates for Actiq were assessed at 18.2, 13.2 and 13.7% for
2007, 2008 and 2009, respectively. Misuse rates found for
Durogesic were 9.5, 18.6, and 8.2% in the same years. The
authors conclude that fentanyl possesses a significant
misuse and dependence potential.
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Triptans and Ergot Derivatives

Triptans and ergot derivatives are anti-migraine med-
icines. In order to compare the risk of dependence associ-
ated with different classes of anti-migraine drugs, Beau-
Salinas et al. [43] conducted a study based on the side
effects of drugs recorded in the French pharmacovigi-
lance database. Of all reports involving triptans and ergot
derivatives, 10.9 and 9.3% indicated substance depen-
dence, respectively. The risk of dependence for these two
drugs was found to be similar to the risk of dependence
for benzodiazepines, which have a well-known potential
for dependence and misuse. Additionally, recurring
headaches have been found to promote drug overuse,
which in turn could increase the risk of dependence, es-
pecially for medicines with high dependence potential. A
related French study on the misuse of triptans in Alsace
found similar risks for pain and chronic pain patients
[44]. This study collected data from a prescription data-
base of the French National Health’s local health agencies
and found that 25-30% of triptan use involved misuse.
Furthermore, the higher the DDD for triptans, the high-
er the likelihood that patients would additionally con-
sume analgesics (e.g. opiate analgesics such as codeine or
tramadol).

Carisoprodol

Carisoprodol is a centrally acting muscle relaxant used
in the treatment of acute lower back pain. Bramness et al.
[45] investigated the prevalence of use and abuse of cari-
soprodol using data from the Norwegian Prescription Da-
tabase. The prevalence of past-year prescription for cari-
soprodol was found to be 2.4% for adult females and 1.3%
for adult men in 2004. One percent of patients were found
to misuse carisoprodol alone, which suggests that pure
carisoprodol misuse is rare. However, carisoprodol mis-
use in conjunction with benzodiazepine and opioid use
appeared to be more common: 8% of all patients displayed
a high concomitant use of benzodiazepines, suggesting
they were anxiety patients or benzodiazepine misusers
and 14% of all patients displayed a concomitant use of ca-
risoprodol and opioids, suggesting primary opioid mis-
use. Fredheim et al. [38] also found that of subjects who
exceeded the maximum recommended dose of codeine
per year, 45% were also being comedicated with cariso-
prodol (see section on codeine). As compared to other Eu-
ropean countries, Norway’s sales of 2.4 DDDs of cariso-
prodol per 1,000 inhabitants per day were 7-8 times high-
er than in Spain, Sweden or Denmark. However, it is
important to note that carisoprodol was back then the
only centrally acting muscle relaxant on the market in
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Norway. Other countries such as France, Ireland and the
Netherlands do not market carisoprodol. Given that only
two references on carisoprodol resulted from the search,
it is difficult to draw conclusions about the extent of the
problem in Norway. No evidence could be derived from
the searches on a European level. However, in 2007 the
European Medicines Agency recommended the suspen-
sion of marketing authorizations for all medicinal prod-
ucts containing carisoprodol in light of the risk of misuse
and dependence associated with it®.

High-Risk Groups for the Misuse of Analgesics

As mentioned in the previous sections, the long-term
treatment of pain with opioid analgesics bears the risk of
the development of tolerance and dependence [46]. Ap-
proximately 2.2% of the European population uses weak
analgesic opioids on a regular basis to treat chronic non-
malignant pain [38]. According to a review of the litera-
ture, prevalence rates for opioid dependence in chronic
nonmalignant pain patients varied from 0 to 50%, de-
pending on the patient population studied and the crite-
ria used [46]. Chronic daily or near-daily headache af-
fects approximately 4-5% of the general population [47].
This subgroup of patients has a high risk of misusing an-
algesics, especially by overusing (i.e. using substances in
greater dosages or for longer periods than prescribed)
opioid analgesics. One third of these patients overuse mi-
graine-abortive medicines, which often results in medi-
cation overuse headache (MOH). A French study found
that two thirds of MOH patients were dependent on mi-
graine-abortive medicines according to DSM-IV criteria
[47]. Furthermore, a significantly greater proportion of
dependent MOH patients overused opiate-containing
combinations as compared to nondependent patients. A
Norwegian cross-sectional epidemiological study of sub-
jects with secondary chronic headaches found that 49%
overused migraine-abortive medicines [48]. According
to this study, the most commonly overused migraine-
abortive medicines were over-the-counter analgesics
such as paracetamol and ibuprofen, followed by codeine-
containing combinations.

Women and the elderly have also been found to be at
increased risk of misusing medicine. Of Germans over age
60, between 1.7 and 2.8 million have been estimated to
misuse psychoactive drugs or analgesics or are dependent
on these substances, as reported by the German Centre for
Addiction Issues [49]. The prevalence of potentially in-

3 Seehttp://www.ema.europa.eu/docs/en_GB/document_library/Press_

release/2009/11/WC500015582.pdf, accessed online on July 28th, 2011.
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appropriate medicine use among noninstitutionalized
adults over 65 years of age in Finland was found to be
14.7% in 2007 although this figure includes analgesic and
nonanalgesic medicines [50]. Women have been found to
be more likely to use nonprescription analgesics than men
[36]. They are also more likely to be prescribed tramadol
than men [40]. The higher medical exposure to tramadol
through increased prescriptions may explain the higher
rates of dependence among females.

Finally, subjects with a history of substance depen-
dence, especially heroin/opioid dependence, are at in-
creased risk of misusing opioid analgesic medicines. This
comes as no surprise given that opioid analgesic medicine
and illicit heroin can have similar pharmacological ef-
fects, which is why subjects often resort to this substance
group when heroin is not available. A Spanish study on
comorbidity of disorders among heroin-dependent pa-
tients in methadone maintenance treatment found that
11.6% had a lifetime prevalence rate for substance use dis-
order related to opioids other than heroin [51]. Subjects
with a history of alcohol and sedative/hypnotic depen-
dence may also be at increased risk of misusing analge-
sics. The Phar-Mon monitoring system, a German early-
warning system that tracks medicine misuse among sub-
jects with substance use disorders currently in outpatient
treatment, found that 14.3% of alcohol-dependent sub-
jects and 12.2% of sedative/hypnotic-dependent subjects
misused analgesics [29].

Table 1 displays a summary of the main reports on the
misuse of analgesics.

Medicines Used for Opioid Substitution Therapy

Substitution substances are often misused alone or in
combination with other licit or illicit substances, making
misuse a central issue for the maintenance treatment of
substance-dependent persons. Buprenorphine and meth-
adone are the most commonly used substitution drugs to
treat opioid dependence. Both of these drugs have high
rates of misuse, including doctor shopping, illicit intrave-
nous application, snorting, and buying and selling on the
black market [52-55]. For the purposes of this review,
doctor shopping refers to the practice of seeking out mul-
tiple physicians, often simultaneously, to obtain multiple
prescriptions for medicines which would otherwise most
likely not be prescribed in the same quantity or in the
same manner by one single physician. Results on bu-
prenorphine and methadone misuse have been presented
below.
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Table 1. Selected literature on the misuse of analgesics in the EU

Reference Country/region Type of study Sample Results
Armand France OPPIDUM survey n/a Neocodion was most commonly misused for
et al. [39], its psychoactive effects. 86% of subjects mis-
2004 using neocodion were polydrug consumers.
Astalsetal.  Spain questionnaire 189 opioid-dependent 11.6% of the subjects had a lifetime preva-
[51], 2008 subjects on methadone lence for substance use disorder related to
maintenance treatment  opioids other than heroin.
Beau-Salinas France case/noncase study 449 SED reports involv-  Of reports involving triptans and ergot de-
et al. [43], using reports on the ing triptans, 332 SED rivatives, 10.9 and 9.3% indicated depen-
2010 SEDs reports involving ergot dence, respectively. Subjects with recurring
derivatives headaches who use medication with a high
potential for dependence have an increased
risk of developing dependence disorders.
Bramness Norway analysis of the Norwe- 53,889 women and Prevalence of past-year prescription for cari-
et al. [45], gian Prescription Data- 29,824 men (18+ years soprodol was 2.4% for women and 1.3% for
2007 base old) men. 8% of patients displayed high concom-
itant use of benzodiazepines. 14% of patients
displayed concomitant use of carisoprodol
and opioids.
Fach et al. Germany self-administered 952 general hospital 1.3% of sample displayed dependence on
[37], 2007 screening questionnaire patients analgesics.
and structured psychi-
atric interview
Fredheim Norway analysis of the Norwe- 385,190 codeine users 0.5% of sample displayed codeine misuse.
etal. [38], gian Prescription Data-
2009 base
Gibajaetal.  France survey of the Medical ~ n/a Misuse rates for Actiq fluctuated between
[42], 2011 Department of North 13.2 and 18.2% for 2007-2009. Misuse rates
East Social Security for Durogesic fluctuated between 8.2 and
18.6% in the same time span. Fentanyl was
found to possess a significant misuse and
dependence potential.
Hojsted and Denmark literature review chronic pain patients Prevalence rates of dependence for chronic
Sjogren [46], nonmalignant pain patients varied from 0 to
2007 50%, depending on the patient population
studied and the criteria used.
Kufnerand  Germany yearly questionnaire substance abusers attend-  14.3% of alcohol-dependent subjects mis-
Rosner [29], ing outpatient treatment  used analgesics. 12.2% of sedative/hypnotic-
2008 facilities dependent subjects misused analgesics.
Lundqvist Norway cross-sectional epide- 113 subjects with second-  49% of subjects displayed analgesic misuse.
etal. [48], miological study ary chronic headache
2010
MacFadyen UK qualitative interview 24 qualitative interviews ~ Analgesics have increasingly been re-classi-
et al. [33], and postal survey and a postal survey of fied as nonprescription drugs, in line with
2001 110 pharmacies UK government policy which encourages
self-care of minor illnesses.
234 Eur Addict Res 2012;18:228-245 Casati/Sedefov/Pfeiffer-Gerschel



Table 1 (continued)

Reference Country/region  Type of study Sample Results

Orriols et al., France CEIP cross-sectional 817 subjects Among subjects who used codeine in the

[32] 2009 pilot study past month, 15.1% presented misuse. 7.5%
were cases of codeine dependence. Of
patients who used pseudoephedrine in the
past month, 15.6% presented misuse.

Perearnau France analysis of prescription 20,686 subjects 25-30% of triptan use involved misuse. The

[44], 2006 database of the French higher the DDD for triptans, the higher the

National Health’s local likelihood that patients would additionally
health agencies consume analgesics (e.g. opiate analgesics

such as codeine or tramadol).

Porteous UK (Scotland) cross-sectional postal 2,708 subjects Past 2-week prevalence of nonprescription

et al. [36], survey (18+ years old) analgesic use was 37%. Women were found

2005 to be more likely to use non-prescription
analgesics than men.

Radatetal.  France cross-sectional multi- 247 MOH patients from  66.8% of MOH patients were dependent on

[47], 2008 center study headache specialty cen- ~ migraine-abortive medication according to

ters DSM-1V criteria.

Simonsen Nordic countries  frequency analyses fatal poisonings in medi-  Deaths caused by tramadol intoxication

etal. [41], (Denmark, (e.g. death rate, place co-legally examined drug among drug-dependent subjects notably

2011 Finland, Iceland,  of death, sex and age addict deaths in the Nor-  increased between 2002 and 2007 in Finland

Norway, Sweden)

distribution, cause of

death)

dic countries between
1991 and 2007

and Sweden.

Stafford [49], Germany informative article n/a Approximately 25% of nursing home

2010 residents over the age of 70 are addicted to
psychotropic drugs. Of Germans >60 years
of age, between 1.7 and 2.8 million misuse
psychotropic drugs or painkillers or are
dependent on these substances.

Tjaderborn ~ Sweden survey of spontaneous- 104 reports of tramadol ~ 58% of tramadol misuse cases concerned

et al. [40], ly reported cases of dependence (identified female patients, 30% presented a history

2009 tramadol dependence  using DSM-IV criteria) of substance abuse, and 39% presented a

in the Swedish Drug
Information System

history or current use of a drug of abuse.

SED = Side effects of drugs.

Buprenorphine and Methadone

In many cases, the problem of methadone or bu-
prenorphine misuse begins even before the subjects enter
maintenance treatment programs. Cazorla et al. [56]
found that 84,000 opioid users were undergoing substitu-
tion maintenance treatment in France in 2001. Among
these patients, 88% were being treated with buprenor-
phine and 37% reported having used buprenorphine for
the first time without having had a prescription for it. In
2008, an Irish study found even higher rates of metha-
done misuse before treatment entry among patients in
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substitution treatment for opioid dependence [54]. 73% of
participants reported methadone misuse prior to enter-
ing treatment while 55% reported methadone misuse
during treatment. Participants reported misusing metha-
done primarily to manage opiate withdrawal symptoms
but also for hedonistic effects. A German study on opiate-
dependent patients admitted to a detoxification ward
found that 53.5% of patients misused medical opiates, es-
pecially methadone [53]. For this patient group, metha-
done misuse was usually motivated by difficulties in ac-
quiring heroin. Other reasons included self-detoxifica-
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tion and using methadone as a transition before entering
drug substitution treatment.

A more recent Italian study on heroin-dependent pa-
tients undergoing maintenance treatment found that
23.1% of patients reported intravenous misuse of bu-
prenorphine [52]. Patients receiving buprenorphine
maintenance therapy were significantly more likely to in-
ject buprenorphine intravenously (35.5 vs. 17.8%) than
those receiving methadone. 50.7% of patients reported
injecting buprenorphine in order to treat their heroin de-
pendence or to reduce withdrawal symptoms while only
12.7% of patients reported doing so to experience plea-
sure or euphoria. Subjects were additionally asked to as-
sess the number of patients receiving buprenorphine who
have attempted to take it intravenously. Approximately
half of the subjects (45.9%) thought that at least 50% of
patients on buprenorphine replacement treatment had
injected buprenorphine intravenously, suggesting that
the initial results may have underestimated the problem.
A further study on buprenorphine misuse conducted by
the Syringe Exchange Program in Malmo, Sweden, found
that 43% of heroin and amphetamine users reported in-
travenous misuse of buprenorphine and 29% reported
snorting [57]. Additionally, 11% of heroin users reported
using street buprenorphine to induce euphoria compared
to 62% of amphetamine users. A Finnish study on the
abuse liability of buprenorphine-naloxone tablets among
untreated intravenous-drug users found that buprenor-
phine is the most misused intravenous opioid in Finland
[58]. In order to curb buprenorphine misuse, many treat-
ment centers crush tablets before administering them to
patients. Simojoki et al. [59] found that this practice does
not significantly alter the clinical effect of the drug, indi-
cating that it is an appropriate practice for reducing mis-
use.

In addition to buying and selling on the black market,
doctor shopping is a widespread means of acquiring sub-
stitution substances. Pauly et al. [55] found that 13.2%
of the reimbursed high-dosage buprenorphine was dis-
pensed with prescriptions obtained by doctor shopping.
Furthermore, results showed that the more a patient’s
profile was characterized by deviant behavior, the higher
the indicator for doctor shopping. This study was based
on data from the General Health Insurance System in one
area of southern France. Other factors that have been hy-
pothesized to be associated with doctor shopping are
practitioners’ prescribing practices and their attitudes to-
wards patients. A French study on buprenorphine main-
tenance treatment found that doctor shopping was lower
among general practitioners who reported induction of

236 Eur Addict Res 2012;18:228-245

buprenorphine maintenance treatment with 8 mg of bu-
prenorphine per day or more, as compared to those who
started treatment with less buprenorphine [60]. This
study also found that doctor shopping was higher for gen-
eral practitioners who displayed more stringent attitudes
towards patients. Practitioners’ ‘stringent attitudes’ dur-
ing induction of buprenorphine maintenance treatment
were defined as giving out prescription for 7 days only,
with daily delivery by the pharmacist, with dose taking
in the pharmacy. Using a simultaneous equation model,
Feroni et al. [60] further found that practitioners’ atti-
tudes influence doctor shopping in patients, not the oth-
er way around. The authors suggested that doctor shop-
ping is in part driven by physicians’ conservative pre-
scribing methods and attitudes towards patients, and not
exclusively by ‘deviant” patient behavior. They add that
possible explanations for doctor shopping could include
patients’ dissatisfaction with general practitioners’ care
supply, inappropriate or insufficient care supply, and dif-
ficulties in the relationship between general practitioners
and patients. The authors also call into question whether
doctor shopping in this context reflects patients’ dissatis-
faction, rather than intended buprenorphine diversion,
and suggest that further research is needed to clarify this.
For additional general literature on the doctor-patient re-
lationship and nonadherence to medication, see Stavro-
poulou [61].

Along the lines of prescribing practices, it has also
been suggested that substandard opiate substitution pre-
scription may lead to misuse. A recent study investigated
the treatment practices and challenges of physicians
treating opioid dependence in Germany, France, Italy
and the UK [62]. Data for this study were collected
through an online questionnaire from 300 physicians.
When asked about prevalence rates for buprenorphine
and methadone misuse, 72% of physicians reported that
it was a ‘huge’ or ‘significant’ problem among patients.
Regarding prescribing practices, the results also showed
that mean methadone and buprenorphine maintenance
doses were markedly subtherapeutic, as compared to rec-
ommended best practice. Additionally, the mean time
taken to reach maintenance doses for buprenorphine was
approximately 10 days longer than recommended by re-
cent treatment guidelines. Bacha et al. [62] infer that these
substandard prescribing practices are likely to increase
the problem of methadone and buprenorphine misuse as
well as to decrease compliance and treatment retention
rates.

Finally, high rates of fatal poisoning have been found
involving misuse of buprenorphine and methadone
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Table 2. Selected literature on the misuse of medicines used for drug substitution therapy in the EU

Reference Country/region  Type of study

Sample

Results

Alho etal. [58], Finland survey 176 attendees at a needle ~ Buprenorphine is the most misused
2007 exchange program intravenous opioid in Finland.
Astals et al. [51], Spain questionnaire 189 opioid-dependent 71.4% of subjects displayed more than one
2008 patients on methadone lifetime substance dependence diagnosis
maintenance treatment according to DSM-IV criteria.
Bachaetal. [62], Germany, online questionnaire 300 physicians 72% of subjects reported that buprenorphine
2010 France, Italy, and methadone misuse among patients was
UK a ‘huge’ or ‘significant’ problem. Mean
methadone and buprenorphine maintenance
doses were markedly subtherapeutic as
compared to recommended best practice.
Mean time taken to reach maintenance doses
for buprenorphine was approximately 10 days
longer than recommended by recent
treatment guidelines.
Cazorla France retrospective study 21 case reports 37% of subjects reported using buprenorphine
et al. [56], 2005 for the first time without having a prescrip-
tion for it.
Feroni et al. [60], France telephone survey 546 GPs prescribing Doctor shopping was lower among GPs who
2005 buprenorphine reported induction of buprenorphine
maintenance treatment ~ maintenance treatment with 8 mg of
buprenorphine per day or more and for GPs
who displayed more stringent attitudes
towards patients.
Hakansson Sweden questionnaire 350 needle exchangers 89% of heroin users and 24% of amphetamine
etal. [57], 2007 (57% amphetamine users reported using buprenorphine during
users and 42% heroin the past year. Intravenous misuse of bupre-
users) norphine was reported by 43% of illicit users
and snorting by 29%.
Manetal. [63], UK questionnaire 135 opiate users 56% of subjects presented a lifetime
2004 prevalence of opiate overdose. 66% of these
patients reported mixing opiates with at least
one other drug, especially alcohol and/or
benzodiazepines.
Moratti Italy questionnaire 307 buprenorphine or 23.1% of patients admitted to intravenous
etal. [52],2010 methadone maintenance  misuse of buprenorphine.
treatment patients
Pauly et al. [55], France cluster analysis 4,787 subjects with high ~ 13.2% of the reimbursed high dosage
2011 dosage buprenorphine buprenorphine was dispensed with
prescriptions prescriptions obtained by doctor shopping.
Roche et al. [54], Ireland questionnaire 81 opioid-dependent 73% of subjects reported methadone misuse
2008 patients in treatment prior to treatment entry. 55% reported
methadone misuse during treatment.
Scherbaum Germany questionnaire 142 opiate or poly- 53.5% of subjects misused medical opiates,
et al. [53], 2005 addicted patients especially methadone.

consecutively admitted to
a detoxification ward
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Table 2 (continued)

Reference Country/region Type of study

Sample

Results

Finland double-blind,
double-dummy,
randomized cross-

over design study

Simojoki
et al. [59], 2010

16 opioid-dependent
patients

Crushing buprenorphine tablets before
administering them to patients does not
significantly alter the drug’s clinical effect.

Nordic coun-
tries (Denmark,
Finland, Ice-
land, Norway,

Simonsen
etal. [41], 2011

frequency analyses
(e.g. death rate,
place of death, sex
and age distribution,

fatal poisonings in medi-
co-legally examined drug
addict deaths in the Nor-
dic countries between

Whereas buprenorphine is the most frequent
cause of death among drug-dependent sub-
jects in Finland, accounting for 25% of intoxi-
cations in 2007, methadone is the most fre-

Sweden) cause of death) 1991 and 2007 quent cause of death in Denmark, constitut-

ing 51% of intoxications in the same year.
Stavropoulou Europe data analysis of the 45,700 subjects from 24 ~ General beliefs patients have about the doc-
[61],2011 European Social European countries tor-patient relationship (e.g. involvement in

Survey

decision-making process, treating patients as
equals, avoiding leaving unresolved issues
when prescribing medication) have been
found to significantly influence patients’ deci-
sion to adhere to prescribed medication.

among subjects with drug dependence. Simonsen et al.
[41] investigated drug-related deaths in the Nordic coun-
tries (Denmark, Finland, Iceland, Norway, and Sweden)
from 1991 to 2007 and found that deaths from metha-
done overdose increased in all countries. Similarly, the
number of buprenorphine intoxications in Sweden, Nor-
way, and Finland also increased. Whereas buprenorphine
is the most frequent cause of death among drug-depen-
dent subjects in Finland, accounting for 25% of intoxica-
tions in 2007, methadone is the most frequent cause of
death in Denmark, constituting 51% of intoxications in
the same year. Toxicological screenings of drug-related
deaths indicated widespread multidrug use in all coun-
tries (median number of drugs per case varied from 3
to 5). Commonly detected substances included heroin,
methadone, buprenorphine, tramadol, amphetamine,
cocaine, tetrahydrocannabinol, benzodiazepines, and
ethanol.

High-Risk Groups for the Misuse of Medicines Used

for Opioid Substitution Therapy

Drug users, especially heroin users, are doubtless the
population most at risk of misusing substitution drugs.
This group is also very prone to developing multiple
substance dependence. A Spanish study on opioid-de-
pendent patients admitted to methadone maintenance
programs has found that 71.4% of patients displayed ad-
ditional substance dependence diagnoses, such as co-
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caine or sedative dependence (using DSM-IV criteria)
[51]. The misuse of multiple substances puts drug users
at a particularly high risk for drug interactions and
overdoses. A British study on opiate users from drug
misuse treatment services found that 56% of subjects
presented a lifetime prevalence of opiate overdose [63].
66% of these patients reported mixing opiates with at
least one other drug, especially alcohol and/or benzodi-
azepines (e.g. diazepam).

Table 2 displays a summary of the main reports on the
misuse of medicines intended for opioid substitution
therapy.

Sedatives and Hypnotics

Sedatives and hypnotics encompass a large group of
substances that are generally used to treat symptoms of
anxiety, stress and sleeping disorders. Benzodiazepines
and Z-drugs are two of the most prescribed groups of
sedatives/hypnotics. Benzodiazepines have a high po-
tential for abuse and are often misused, making them
one of the most relevant and researched groups of sub-
stances with respect to misuse. Among Germans depen-
dent on prescription drugs, roughly 79-85% are estimat-
ed to be dependent on benzodiazepines [3]. Further evi-
dence from Germany shows that the prevalence of
dependence on sedatives and hypnotics in a representa-
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tive sample of general hospital patients was 1.4 and 1.2%,
respectively [37]. The misuse of benzodiazepines will not
be reported here (see Introduction for a detailed discus-
sion). Findings on the misuse of Z-Drugs are reported
below.

Z-Drugs

Z-drugs are a group of nonbenzodiazepine hypnotics
that were introduced in the mid to late 1980s as an alter-
native to the highly addictive benzodiazepines. Z-drugs
such as zopiclone, zaleplon and zolpidem are used in the
treatment of insomnia. Between 2001 and 2002, more
than 1.3 billion zolpidem tablets were prescribed in Eu-
rope, Japan and the USA; zopiclone prescriptions were
approximately half as many (over 664 million) in Europe
and Japan [64]. In 2002, the World Health Organization
transferred zolpidem to schedule IV of the 1971 United
Nations convention on psychotropic substances, thereby
recognizing its high potential for misuse and depen-
dence. Other dependence-inducing drugs such as benzo-
diazepines are also classified under this schedule. Never-
theless, the dependence potential and risk of misuse of
Z-drugs have been greatly debated in the scientific litera-
ture. In 2003, Hajak et al. [64] performed a systematic
review of the literature between 1966 and 2002 to iden-
tify the risk of misuse and dependence of zolpidem and
zopiclone. Their findings indicate that zolpidem and zop-
iclone are relatively safe drugs, but that certain groups
may be more susceptible to substance misuse and depen-
dence (see ‘High-Risk Groups for the Misuse of Sedatives
and Hypnotics’). A 2004 postmarketing study by Jaffe et
al. [65] found similar results. This UK study surveyed in-
treatment drug and alcohol absusers as informants for
assessing the relative misuse liability of sedatives/hyp-
notics and found that Z-drugs have a relatively low risk
of misuse, comparable to that of sedating antidepressants
and inferior to that of benzodiazepines. The German
pharmacomonitoring system, Phar-Mon, found that Z-
drugs account for a very small proportion of abused med-
icines within a small target group of subjects with sub-
stance use disorders [29]. Results from 2004 show that
0.4% of medicine misuse cases among opioid-dependent
subjects could be traced back to zopiclone.

A more recent concurring French publication from
2007 which was conducted by the Nantes Centre for
Evaluation and Information on Pharmacodependence
(CEIP) indicates that zolpidem has a much higher risk
of misuse than previously thought [66]. Results from
this review suggest that pharmacokinetic factors such as
rate of onset and half-life, which are believed to partial-
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ly determine a drug’s reinforcing effects and misuse po-
tential, should not differ significantly between benzodi-
azepines and zolpidem. Zolpidem has been found to be
misused in order to induce anxiolytic and hypnotic ef-
fects. It has also been misused to induce euphoria and
exaltation, which do not correspond to the active mech-
anisms of the drug. This second type of misuse has also
been observed with the benzodiazepines triazolam and
flunitrazepam. The study concludes that prevalence
rates for zolpidem misuse and dependence are underre-
ported, in part due to a lack of awareness of risks on be-
half of clinicians and patients. The significant depen-
dence and misuse potential of zolpidem indicates that
this drug should only be prescribed with extreme cau-
tion to patients with a previous history of substance mis-
use.

High-Risk Groups for the Misuse of Sedatives and

Hypnotics

A number of groups have been identified to be at risk
for misusing Z-drugs. Data from the French CEIP found
that elderly patients are generally more likely to be pre-
scribed multiple anxiolytics and hypnotics and are at a
higher risk for prescription medicine misuse [67]. In a
Swedish study [68], individuals suffering from alcohol
dependence have been found to be significantly more of-
ten dependent on benzodiazepines and zopiclone than
healthy controls. Hajak et al. [64] also warn that former
drug or alcohol abusers and patients with recognized psy-
chiatric disorders appear to have an increased risk of Z-
drug misuse. For this reason, extra caution should be tak-
en when prescribing Z-drugs to these groups of patients.
A representative epidemiological survey of schools in the
Czech Republic found that nonprescribed sedatives and
hypnotics were the second most commonly misused sub-
stance among teenagers 14-19 years of age (cannabis was
the most commonly misused substance) [69]. These med-
icines were commonly misused in combination with al-
cohol. Finally, a cross-sectional study on a nationally rep-
resentative sample of Hungarian women aged 15-24 was
conducted in order to acquire epidemiological data on
physical/sexual abuse and its relationship to health risk
behaviors such as substance abuse [70]. Results suggest
that women who had been abused by a parent or relative
were significantly more likely to misuse marijuana and
sedatives.

Table 3 displays a summary of the main reports on the
misuse of sedatives/hypnotics.
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Table 3. Selected literature on the misuse of sedatives/hypnotics in the EU

Reference Country/  Type of study Sample Results
region

Csoboth Hungary  cross-sectional study nationally representative Experiencing abuse by a partner was significantly
etal. [70], sample of Hungarian associated with sedative misuse, often in combi-
2003 women (aged 15-24) nation with alcohol.
Fach Germany  self-administered 952 general hospital 1.4% prevalence of dependence on sedatives and
etal. [37], screening question- patients 1.2% on hypnotics.
2007 naire and structured

psychiatric interview
Hajak etal. ~ Europe, literature review 36 cases of dependence 1.3 billion zolpidem prescriptions in Europe,
[64], 2003 Japan, US on zolpidem, 22 cases of Japan and the USA between 2001 and 2002.

dependence on zopiclone

Zopiclone prescriptions were approximately half
as many in Europe and Japan. Findings indicate
that zolpidem and zopiclone are relatively safe
drugs, except for persons with a history of
substance misuse/dependence.

Jaffe et al. UK survey 297 in-treatment drug and ~ Z-drugs have a relatively low risk of misuse,
[65], 2004 alcohol abusers comparable to that of sedating antidepressants
and inferior to that of benzodiazepines.
Johansson Sweden questionnaire 130 open-care alcoholics, ~ Subjects with a history of alcohol misuse/
et al. [68], 23 alcoholics in dependence have more often been found to be
2003 institutionalized care, dependent on benzodiazepines and on zopiclone
120 healthy controls than healthy controls.
Kufnerand  Germany  yearly questionnaire substance abusers 0.4% of medication misuse cases among opioid
Rosner [29], attending outpatient dependent subjects were traced back to
2008 treatment facilities zopiclone. Among sedative/hypnotic dependent
patients, 4.5% of cases were traced back to
zolpidem misuse.
Micallef-Roll  France summary of the n/a Elderly patients are more likely to be prescribed
and Lapeyre- CEIP meeting multiple anxiolytics and hypnotics and they are
Mestre [67], at a higher risk for prescription medication
2009 misuse.
Seblovaetal. Czech survey 8,334 respondents in 1994, Non-prescribed sedatives and hypnotics were
[69], 2005 Republic 14,282 respondents the second most commonly misused substance,
in 1997, and 13,018 commonly combined with alcohol.
respondents in the year
2000 (14- to 19-year-olds)
Victorri- France literature review 53 literature case reports Zolpidem has a significant dependence and
Vigneau misuse potential.

et al. [66], 2007

Discussion

The misuse of medicines in Europe is an increasing
issue of concern. With studies revealing that analgesics,
sedatives and hypnotics, and drugs used for substitution
treatment are being consumed in ways other than those
medically intended and which can result in substance use
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disorders, this phenomenon merits increased awareness.
Analgesics proved to be one of the most important groups
of misused medicines, often in the context of pain treat-
ment and/or simultaneous dependence on opioids. Part
of the difficulty in controlling the misuse of analgesics in
the context of pain treatment lies in the complexity of dif-
ferentiating between patients with pain, those seeking
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treatment because of dependence and/or a propensity for
diversion, and those presenting both characteristics. In
order to reduce the risk of diversion, stronger restrictions
can be placed on the prescription and distribution of an-
algesics. On the other hand, a stricter approach yields the
risk of undermedicating pain patients, making pain ther-
apy less effective [71, 72]. One of the main challenges of
policies that aim to reduce the misuse of analgesics is do-
ing so in ways that do not interfere with appropriate pain
treatment (i.e. balancing between increased accessibility
of analgesics to optimize pain treatment and limited ac-
cessibility to decrease medicine misuse).

Similar problems arise with respect to medicines used
for opioid substitution therapy (i.e. buprenorphine and
methadone). Despite great efforts to control prescription,
dispensing, and appropriate consumption, medicines
used for substitution treatment have high rates of diver-
sion. These drugs are practically exclusively misused by
individuals who are under substitution treatment and
who have a history of drug dependence (e.g. heroin de-
pendence). Main motives of misuse include getting high
and relieving withdrawal symptoms while patterns of
misuse show that doctor shopping and buying and selling
on the black market are common. In light of the studies
cited above that suggest that deviant behavior, substan-
dard prescribing practices, and stringent attitudes may be
linked to doctor shopping, and that substandard pre-
scribing practices may be linked to misuse, it is impera-
tive to underline that these factors are in no way exhaus-
tive. Ultimately, heroin-dependent patients display symp-
toms such as cravings, control loss, and continued use
despite significant social, interpersonal or legal problems
caused by substance use (refer to ICD-10 and DSM-IV).
Doctor shopping could be seen as an example of control
loss and infringement of the law that is driven by crav-
ings. In any case, to a great extent, the factors associated
with doctor shopping and drug misuse are still unclear.
Taking France as an example of a country with relaxed
prescribing regulations for buprenorphine substitution,
the diversion and misuse of buprenorphine (e.g. black
market, doctor shopping) may also result from its rather
liberal availability as Fatseas and Auriacombe have point-
ed out [73]. One way to curb misuse without hindering
access to treatment could include the implementation
of prescription-monitoring programs. A recent French
study on the impact of a prescription-monitoring pro-
gram on doctor shopping for high dose buprenorphine
found that monitoring can contribute to controlling doc-
tor shopping without necessarily reducing access to treat-
ment [74]. Another way to help optimize treatment could
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involve comparing physician and patient assessments of
buprenorphine treatment. As Lavie et al. [75] have shown
in a cross-sectional study comparing data from physician
assessments to data from patient responses, obtaining bu-
prenorphine without a prescription or with a prescription
from another physician, intravenous administration of
buprenorphine, benzodiazepine use, and depression
were underestimated by prescribing physicians. Using
these findings to improve communication and patient
disclosure could help enhance treatment. In conclusion,
the literature is unanimous regarding the high risk that
illegal drug users have of misusing medicines intended
for substitution treatment. Further research is of utmost
importance for the optimization of treatment (e.g.
through fulfillment of best-practice standards, intensi-
fied mentoring and therapy, the development of new
medicines which more efficiently prevent misuse, the im-
plementation of prescription-monitoring programs that
do not reduce access to treatment) and for disentangling
factors related to misuse.

Sedatives and hypnotics are the third large medicine
group for which misuse and dependence play a signifi-
cant role. The misuse of sedatives and hypnotics can be
largely traced back to benzodiazepines and Z-drugs. Bar-
biturates, which have mostly been replaced by benzodi-
azepines in routine medical practice, appear to play a
negligible role in prescription and misuse rates. Z-drugs
have been found to be less immune to misuse and depen-
dence than was initially hoped when they were intro-
duced onto the market as an alternative to benzodiaze-
pines. However, prevalence rates for misuse and depen-
dence appear to be underreported, in part due to a lack of
awareness of risks and to a certain level of overdosing,
which is generally accepted by medical professionals. Al-
though long-term treatment with Z-drugs is discour-
aged, this practice may also be generally accepted by
medical professionals, additionally leading to underre-
porting of misuse and dependence [66]. Regarding high-
risk groups, the elderly and patients with a history of sub-
stance misuse or dependence have an increased risk of
Z-drug misuse. However, the characteristics of misuse in
these two groups are very different. Elderly individuals
usually begin to misuse sedatives/hypnotics because of
anxiety and sleeping problems related to old age. They are
also more prone to receiving prescriptions for these ail-
ments, exposing them to medicines with the potential for
misuse and dependence. Other factors that precipitate
medicine misuse among the elderly include social isola-
tion, being female, and having a history of mental disor-
ders. Misuse patterns for the elderly include doctor shop-
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ping, receiving medicines from family and friends, and
medicine hoarding. Using this information, prevention
measures could be tailored to prevent and reduce misuse
among the elderly by preventing social isolation, treating
mental disorders, cross-checking for multiple prescrip-
tions to prevent doctor shopping, an so on. In compari-
son, the misuse patterns of individuals with a history of
drug abuse include buying/selling sedatives and hypnot-
ics on the black market, misuse in order to reduce with-
drawal symptoms, and mixing sedatives and hypnotics
with other drugs to modulate effects (e.g. mixing multiple
sedatives to intensify sedating effects). Measures to re-
duce misuse in this population could include enforcing
stricter controls and preventing the inadequate long-term
prescription of Z-drugs.

When considering the implementation of legislative/
preventive measures for the reduction of medicine mis-
use and dependence in Europe, differences with respect
to regulatory measures and to regional phenomena be-
tween European countries are of utmost importance. For
example, while over-the-counter drugs in France are only
allowed to be sold in pharmacies, in Germany some of
them may be sold in pharmacies or drugstores, in the UK
additionally in general stores, reflecting the UK’s trend
towards self-treatment [33, 76]. Prices also fluctuate be-
tween countries: in Germany over-the-counter drugs are
less expensive than prescribed drugs to encourage pa-
tients to self-medicate. The opposite is true in France,
where over-the-counter drugs are often more expensive
than prescription drugs as part of a policy which encour-
ages patients to consult with physicians to obtain pre-
scriptions for which they can be reimbursed [76]. Further
research in this field could investigate the role of regula-
tory measures and regional differences on the misuse and
dependence of medicines, as based on different European
countries. Finally, medicine misuse has implications for
every step of the production and distribution process (e.g.
legislation, production, prescription and dispensing)
[77]. Each of these steps needs to be taken into consider-
ation in order to halt misuse.

This leads us to a discussion of the methodological
limitations of this review. Despite careful consideration
of the terminology used and the implementation of mul-
tiple searches, we cannot dismiss the possibility of having
overlooked relevant reports. Medicine group names were
used for the search instead of individual active pharma-
ceutical ingredients and registered trademarks (e.g. ‘an-
algesics’ instead of ‘codeine, paracetamol or aspirin®’),
with the exception of buprenorphine and methadone,
which are by far the two most commonly used substanc-
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es for drug substitution treatment. This methodological
choice allowed us to gain extensive knowledge on a broad
group of medicines while limiting our results to specific
medicines. The scarcity of hits with respect to medicines
such as antidepressants, antiparkinson drugs, cough and
cold medicines, and stimulants such as methylphenidate
and modafinil is presumably due to the general nature of
the searches performed. Indeed, a greater pool of litera-
ture on these topics exists [e.g. we are aware of multiple
publications on neuroenhancement in Germany such as
ref. 78-81] although this list is by no means exhaustive.
In order to adequately review this volume of literature, a
specific search, for example using active pharmaceutical
ingredients, should be undertaken. Unfortunately, this
goes beyond the scope of this review, which is focused on
delivering a broader view of the main categories of mis-
used medicines. Nevertheless, we would like to empha-
size the importance of this line of research, especially
with regard to the misuse of antidepressants and stimu-
lants in the context of neuroenhancement.

Furthermore, there is a great deal of ‘gray’ literature
which is not documented on large databases such as Web
of Science and PubMed. This includes, among others,
technical reports from government agencies or scientific
research groups, working papers, and information which
is not published in common scientific journals or is dif-
ficult to access. The acquisition of gray literature would
require different methods (e.g. searching the internet,
contacting governmental agencies and research groups
personally). In order to estimate the extent of the problem
in the framework of this systematic review, a question-
naire on medicine misuse was sent to all Reitox National
Focal Points of the European Monitoring Centre for
Drugs and Drug Addiction. The questionnaire gathered
information on population surveys, high-risk groups,
and terminology used with respect to medicine misuse,
among other items. Main results showed heterogeneity
across the EU with regards to terminology and data on
medicine misuse.

This review reveals not only the extent of our knowl-
edge on the misuse of medicines in the EU but also the
shortcomings of our knowledge on the topic. For exam-
ple, prevalence studies using representative samples of
the general population were very rare, making assess-
ments of rates of misuse and dependence on medicines
across European countries difficult. Furthermore, litera-
ture from a number of European countries is missing,
either because research on this topic is scarce in these
countries or because publications are hard to access (e.g.
gray literature, language barrier). Finally, studies which
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take multiple European countries into account are rare,
again showing that research on medicine misuse in the
EU is at an early stage and that the potential for growth
within this field is large. A number of measures can be
taken to improve our knowledge in the field of medicine
misuse and dependence across Europe. First, prevalence
studies within each European country could be per-
formed to assess the extent of the problem. Second, prev-
alence studies should assess not only medicine types but
also groups of people at risk. Thirdly, monitoring systems
which are in place could be used to implement similar
ones in countries which have no systematic way of moni-
toring medicine misuse and dependence. Finally, infor-
mation exchange and networking between European
countries would strengthen the dissemination of knowl-
edge and resources and improve cooperation to gain bet-
ter insight into medicine misuse across nations and im-
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