
International trends in antipsychotic use:
A study in 16 countries, 2005–2014

Óskar Hálfdánarsona, Helga Zoëgaa,l, Lise Aagaardb,
Miquel Bernardoc, Lena Brandtd, Anna Coma Fustée, Kari Furuf,
Kristina Garuolienég, Falk Hoffmannh, Krista F. Huybrechtsi,
Luuk J. Kalverdijkj, Koji Kawakamik, Helle Kielerd,
Takuya Kinoshitak, Melisa Litchfieldl, Soffy C. Lópezm,
Jorge E. Machado-Albam, Manuel E. Machado-Duquem,
Mufaddal Mahesrii, Prasad S. Nishtalan, Sallie-Anne Pearsonl,
Johan Reutforsd, Leena K. Saastamoineno, Izumi Satok,
Catharina C.M. Schuiling-Veningap, Yu-Chiau Shyuq,
Svetlana Skurtveitf, Hélène Verdouxr, Liang-Jen Wangs,
Corinne Zara Yahnie, Christian J. Bachmannt,n

aCentre of Public Health Sciences, Faculty of Medicine, University of Iceland, Reykjavik, Iceland
bLife Science Team, Bech-Bruun Law Firm, Copenhagen, Denmark
cBarcelona Clinic Schizophrenia Unit, Neuroscience Institute, and Hospital Clínic, Department of
Medicine, Barcelona University, and Institut d’Investigacions Biomèdiques August Pi I Sunyer (IDIBAPS),
and Centro de Investigación Biomédica en Red de Salud Mental (CIBERSAM), Barcelona, Spain
dCentre for Pharmacoepidemiology, Department of Medicine, Solna, Karolinska Institutet, Karolinska
University Hospital, Stockholm, Sweden
ePharmacy Department of Barcelona Health Region, Catalan Health Service (CatSalut), Barcelona, Spain
fDivision of Mental and Physical Health, Norwegian Institute of Public Health, Norway
gMedicines Reimbursement Department, National Health Insurance Fund of the Republic of Lithuania,
Vilnius, Lithuania, and Faculty of Medicine, Department of Pathology, Forensic Medicine and
Pharmacology, Vilnius University, Lithuania
hDepartment of Health Services Research, Carl von Ossietzky University Oldenburg, Germany
iBrigham and Women's Hospital, Harvard Medical School, Boston, MA, USA
jUniversity of Groningen, University Medical Center Groningen, Department of Psychiatry, The
Netherlands
kDepartment of Pharmacoepidemiology and Clinical Research Management, Graduate School of Medicine
and Public Health, Kyoto University, Japan
lMedicines Policy Research Unit, Centre for Big Data Research in Health, University of New South Wales,
Sydney, Australia

www.elsevier.com/locate/euroneuro

http://dx.doi.org/10.1016/j.euroneuro.2017.07.001
0924-977X/& 2017 Elsevier B.V. and ECNP. All rights reserved.

nCorresponding author.
E-mail address: chrstn.bchmnn@gmail.com (C.J. Bachmann).

European Neuropsychopharmacology (2017) 27, 1064–1076

www.elsevier.com/locate/euroneuro
http://dx.doi.org/10.1016/j.euroneuro.2017.07.001
http://dx.doi.org/10.1016/j.euroneuro.2017.07.001
http://dx.doi.org/10.1016/j.euroneuro.2017.07.001
http://dx.doi.org/10.1016/j.euroneuro.2017.07.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.euroneuro.2017.07.001&domain=pdf
mailto:chrstn.bchmnn@gmail.com
http://dx.doi.org/10.1016/j.euroneuro.2017.07.001


mGrupo de Investigación en Farmacoepidemiología y Farmacovigilancia, Universidad Tecnológica de
Pereira – Audifarma S.A., Pereira, Colombia
nNew Zealand's National School of Pharmacy, University of Otago, Dunedin, New Zealand
oKela Research, The Social Insurance Institution, Helsinki, Finland
pUnit of Pharmacotherapy, -Epidemiology and -Economics, Department of Pharmacy, University of
Groningen, The Netherlands
qCommunity Medicine Research Center, Chang Gung Memorial Hospital, Keelung, Taiwan, and Institute of
Molecular Biology, Academia Sinica, Taipei, and Department of Nutrition, Chang Gung University of
Science and Technology, Kwei-Shan, Taiwan
rUniversity of Bordeaux, INSERM, Bordeaux Population Health Research Center, Team Pharmaco-
epidemiology, UMR 1219, F33000 Bordeaux, France
sDepartment of Child & Adolescent Psychiatry, Kaohsiung Chang Gung Memorial Hospital, and Chang Gung
University College of Medicine, Kaohsiung, Taiwan
tFreelance Researcher, Marburg, Germany

Received 19 May 2017; accepted 5 July 2017

KEYWORDS
Adult;
Aged;
Antipsychotic agents;
Internationality;
Minors;
Pharmacoepidemiology

Abstract
The objective of this study was to assess international trends in antipsychotic use, using a
standardised methodology. A repeated cross-sectional design was applied to data extracts from
the years 2005 to 2014 from 16 countries worldwide. During the study period, the overall
prevalence of antipsychotic use increased in 10 of the 16 studied countries. In 2014, the overall
prevalence of antipsychotic use was highest in Taiwan (78.2/1000 persons), and lowest in
Colombia (3.2/1000). In children and adolescents (0–19 years), antipsychotic use ranged from
0.5/1000 (Lithuania) to 30.8/1000 (Taiwan). In adults (20–64 years), the range was 2.8/1000
(Colombia) to 78.9/1000 (publicly insured US population), and in older adults (65+ years),
antipsychotic use ranged from 19.0/1000 (Colombia) to 149.0/1000 (Taiwan). Atypical antipsy-
chotic use increased in all populations (range of atypical/typical ratio: 0.7 (Taiwan) to 6.1 (New
Zealand, Australia)). Quetiapine, risperidone, and olanzapine were most frequently prescribed.
Prevalence and patterns of antipsychotic use varied markedly between countries. In the majority
of populations, antipsychotic utilisation and especially the use of atypical antipsychotics
increased over time. The high rates of antipsychotic prescriptions in older adults and in youths
in some countries merit further investigation and systematic pharmacoepidemiologic monitoring.
& 2017 Elsevier B.V. and ECNP. All rights reserved.

1. Introduction

The term “antipsychotics” denotes a heterogeneous group of
pharmaceutical substances with antipsychotic and tranquilising
properties. Traditionally, antipsychotics have been classified
into typical antipsychotics (syn. “first generation antipsycho-
tics”) versus atypical antipsychotics (syn. “second generation
antipsychotics”), according to the extent of perceived extra-
pyramidal adverse effects (Leucht et al., 2013).

The indications for treatment with antipsychotics are
numerous, including e.g. schizophrenia spectrum disorder,
bipolar disorder, tic disorder, agitation, and sleeping pro-
blems. In recent years, antipsychotics have also been
increasingly used in the treatment of patients with anxiety
disorders, attention-deficit/hyperactivity disorder (ADHD),
major depression, personality disorders, disruptive disor-
ders, and dementia (Bachmann et al., 2014; Comer et al.,
2011; Reus et al., 2016; Toteja et al., 2014).

Adverse effect profiles of typical and atypical antipsy-
chotics differ, with atypical antipsychotics regularly having

more pronounced metabolic adverse effects, and typical
antipsychotics often carrying more extrapyramidal adverse
effects (e.g. dyskinesia) (Correll et al., 2015; Leucht et al.,
2013; Vancampfort et al., 2015). Despite only some atypical
antipsychotics being more effective for the treatment of
psychosis than typical antipsychotics (Leucht et al., 2013,
2009), atypical antipsychotics are often accredited with
higher efficacy than typical antipsychotics (Jauhar et al.,
2012).

In addition to potential adverse effects, several other
issues may arise with the use of antipsychotics. Firstly, long-
term safety and/or effectiveness data are lacking, espe-
cially for children and elderly people (Nesvag et al., 2016;
Persico et al., 2015; Schröder et al., 2017; Seida et al.,
2012). Secondly, antipsychotics are often prescribed for
other disorders than their licensed indication, leading to
off-label use rates of sometimes up to 93% (Carton et al.,
2015). Thirdly, a significant portion of patients of all ages is
treated with antipsychotic polypharmacy (Z2 concurrent
antipsychotic substances), which can lead to increased rates
of adverse effects (Campos Mendes et al., 2016; Fontanella
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