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ABSTRACT

Schizophrenia is a severe mental disorder which is associated with considerable disability and
human suffering. This thesis presents an investigation into possible differences in between
amphetamine, cannabis and opioid use disorders among patients with psychosis in terms of
how these disorders are associated with the risk of committing violent crime. The aim was also
to estimate the prevalence of forensic patients diagnosed with psychosis prior to the index
crime, and examine the correlations between psychiatric hospitalizations and amphetamine,
cannabis and opioid use disorders in patients with schizophrenia. An additional objective was
to obtain information on the role of opioid maintenance treatment in the treatment of patients
with schizophrenia and opioid use disorder.

The data were obtained from the forensic psychiatric examination statements of all
individuals (n = 206) who were involuntarily ordered to hospital treatment as forensic patients
during the years 1996-1999 after having committed a violent crime (Study I and Study II).
Data were gathered also from the medical files of 75 outpatients in Itdkeskus Psychiatric
Outpatient Clinic, Helsinki, and of 75 inpatients in Kuopio University Hospital (Study III). The
data on the use of opioid maintenance treatment among patients with schizophrenia (Study
IV) included all patients with schizophrenia spectrum disorders who were undergoing
involuntary treatment as forensic patients in Niuvanniemi Hospital in 2012 (n = 148).

In this study the prevalences of cannabis, amphetamine, and opioid use disorder (meaning
harmful use or dependence) among forensic patients were all about 100-fold, when compared
with the corresponding substance-related diagnoses among nonforensic patients. Among
forensic patients, the diagnosis of psychosis was made before the index crime in over half of
the cases (60%). Previous forensic mental examination could be a useful background marker
among patients with psychosis who were later ordered to psychiatric treatment as forensic
patients. In patients with schizophrenia, opioid use disorder is associated with significantly
higher risk of hospitalization than either amphetamine or cannabis use disorder, but opioid
maintenance treatment is rarely used in this subgroup.

Violent behaviour among patients with psychosis is associated with amphetamine,
cannabis or opioid use disorder, but none of these substances is uniquely associated with the
risk of offending. Opioid use disorder is associated with poorer outcome in patients with
schizophrenia when compared to amphetamine or cannabis use disorders. Treatment of
opioid use disorder requires more attention.

National Library of Medicine Classification: WM 200, WM 203, WM 275, WM 276, WM 284, WX 158, WX 205,
W 740, W 860

Medical Subject Headings: Amphetamine-Related Disorders; Marijuana Abuse; Opioid-Related Disorders;
Psychotic Disorders; Schizophrenia; Crime; Violence; Ambulatory Care; Hospitalization; Involuntary
Treatment; Finland/epidemiology; Forensic Psychiatry; Retrospective Studies
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TIIVISTELMA

Skitsofrenia on vakava ja monimuotoinen psyykkinen hiiri, jolle on ominaista ajattelun
tai havaitsemisen vaaristymit sekd tunneilmaisujen poikkeavuudet. Psykoosisairauden
oireisiin kuuluva vikivaltaisen kayttdytymisen riski on pieni, mutta kuitenkin suurempi
kuin yleisvaestolld. Samanaikainen paihteiden kaytto heikentad hoitoennustetta.

Tutkimuksessa selvitettiin amfetamiinin, kannabiksen ja opioidien kayttohairion
yhteyttd psykoosia sairastavien henkildiden tekemiin vakivaltarikoksiin (Tutkimus I).
Lisdksi tutkittiin niiden oikeuspsykiatristen potilaiden, joiden psykoosisairaus oli
diagnosoitu jo ennen vékivaltarikosta, suhteellista osuutta kaikista oikeuspsykiatrisista
potilaista (Tutkimus II), miten amfetamiinin, kannabiksen ja opioidien kayttohairio on
yhteydessa skitsofreniapotilaiden toistuviin sairaalahoitojaksoihin (Tutkimus III) ja miten
opioidikorvaushoito toteutuu opioidiriippuvaisten skitsofreniapotilaiden kohdalla
(Tutkimus IV)

Tutkimusten I ja II aineisto keréattiin véakivaltarikoksiin syyllistyneiden ja tahdosta
riippumattomaan hoitoon vuosina 1996-1999 madrattyjen henkil6iden
mielentilatutkimuslausunnoista (n = 206). Tutkimusaineistoa kerdttiin myos 75
avohoitopotilaan (Itdakeskuksen psykiatrinen klinikka, Helsinki) ja 75 sairaalahoidossa
olleen potilaan (Kuopion yliopistollinen sairaala) (Tutkimus III) sekad 148 Niuvanniemen
sairaalassa vuonna 2012 hoidossa olleen ja skitsofreniaa sairastavan oikeuspsykiatrisen
potilaan potilasasiakirjoista (Tutkimus IV).

Tutkimustulosten mukaan amfetamiinin, kannabiksen ja opioidien kayttohdirid on
oikeuspsykiatrisilla potilailla noin 100 kertaa yleisempéda kuin pdihdediagnoosien yleisyys
kaikilla psykoosipotilailla. Yli puolella (60 %) oikeuspsykiatrisista potilaista
psykoosisairaus on diagnosoitu jo ennen vakivaltarikosta, ja tieto aikaisemmin tehdysta
mielentilatutkimuksesta auttaa psykoosipotilaan kohonneen vakivaltakayttaytymisriskin
tunnistamisessa. Skitsofreniaa sairastavilla henkil6illd opioidien kayttohdirioon liittyy
selkedsti korkeampi riski toistuvista psykiatrisista sairaalahoitojaksoista kuin
amfetamiinin tai kannabiksen kayttohairioon. Opioidikorvaushoitoa on kaytetty vain
harvoin tédssa potilasryhmassa.

Tulokset osoittavat sekd amfetamiinin, kannabiksen ettd opioidien kadyttohdirion olevan
yhteydessd psykoosipotilaiden vakivaltaiseen kayttdytymiseen. Opioidien kayttohairid
ennustaa skitsofrenian huonompaa hoitotasapainoa verrattuna amfetamiinin ja
kannabiksen kayttohairioon, joten siihen tulee kiinnittda erityista huomiota.

Yleinen Suomalainen asiasanasto: amfetamiini; kannabis; opioidit; huumeiden kaytto; paihteet; vaarinkaytto;
ongelmakaytto; skitsofrenia; vékivaltaisuus; vakivaltarikokset; oikeuspsykiatria; avohoito; pakkohoito;

epidemiologia; Suomi
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“30-vuotiaana minulla menikin kaikki saatavilla olevat huumeet
kyselemdittd. Tdtd jatkui 13 vuotta. Olin myds saanut
skitsofreniadiagnoosin ja ndin ollen olin psykoottinen sekakiyttdiji. Viinaa
join ihan pirusti lopettaakseni pirin kiyton. Ei se minuun tepsinyt, eiki
varmasti kehenkdidn. Alkoholi ei korvaa huumeita eiki huumeet korvaa
alkoholia. Jotakin lopettamisyrityksid oli ja silloin en tiennyt, mihin
kuuluin: mielenterveys- vai piihdepuolelle. Niin minun pompoteltiinkin
kaksoisdiagnoosini kanssa paikasta toiseen. Mutta aineiden himo otti
minusta yliotteen kerta toisensa jilkeen. Eiki tosiaankaan, yksindinen
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raittius, riittinyt motiiviksi jatkaa selvin pdin. Joten taas mentiin...”

- Stilleben (Niuvan Sanomat 2/2015)






Acknowledgements

This thesis work was carried out at the Department of Forensic Psychiatry, Niuvanniemi
Hospital at the University of Eastern Finland. I am most grateful to the department for
offering great facilities to work on this thesis. I am deeply grateful to my first supervisor
Professor Jari Tiihonen for his expert guidance during all phases of this thesis. It was
invaluable. I want to express my humble gratitude also to my second supervisor, Assistant
Professor and Medical Director of Niuvanniemi Hospital Eila Tiihonen. She provided valuable
advice on composing scientific articles and had always time to encourage me. Without the
support of my supervisors this work would never have been done. I am deeply grateful to the
official reviewers Professor Solja Niemeld and Professor Mauri Aalto. Their valuable
comments and constructive criticism were invaluable. I sincerely thank Hannu Kautiainen,
B.A., for conducting statistical analyses. I am also thankful to Vesa Kiviniemi, Ph.Lic., who
helped me with the statistics when he worked at the Centre of Statistical and Mathematical
Services at the University of Eastern Finland. I warmly thank James Callaway, Ph.D., and
Markku Lahteenvuo, M.D., Ph.D., for the comments and excellent work in revising the English
manuscripts. I express my sincere thanks to Tarja Koskela and Aija Résénen at the Department
of Forensic Psychiatry. Their excellent secretarial skills have helped me in smaller and in
bigger problems during the whole process, and to finalize the original articles and the
summary. I am thankful to Leea Muhonen, M.D., Ph.D., in Itdkeskus Psychiatric Outpatient
Clinic, Helsinki, and to Pdivi Maaranen, M.D., Ph.D., in Kuopio University Hospital for the
help when I was collecting the data. Also, archive secretary Salme Hakkarainen in
Niuvanniemi Hospital and the secretary personnel in forensic psychiatry unit in the THL,
thank you! All the co-authors of the papers, thank you for your invaluable comments and help
with writing the manuscripts.

I want to thank Chief Physicians Tero Hallikainen, Kari Ojala, Jarmo Paanila and Heli
Tuppurainen for their support and understanding during this thesis. I warmly thank my other
long-time colleagues. The support of our work community has been valuable in clinical work
and in working on this thesis. My younger colleagues: it has been a privilege to have those
seminars and conversations with you.

I am deeply thankful for my supervisor Olavi Louheranta, M.Sc., Ph.D., for all the support,
encouragement and helpful conversations regarding both clinical work and scientific research.
I am honoured to have Annamaija and you as my friends. Also, my other long-time friends
like Leena, my cousins Hanna and Minna, and my aunts Eila and Iris: thank you! I remember
with gratitude my late uncle and godfather Kai. Wish you were here! I owe my deep gratitude
to my mother Irmeli and to my deceased father Risto for their love and support. Very special
thanks go to my sister and her family. Pia, Jari, Joel and Iris, thank you for all the joyful
moments we have spent together during the years. At the end, I am grateful to the most
important thing in my life, my family. My husband Jukka and our children Larissa, Artturi
and Olli: thank you just being as you are. And our two German shepherds: The grand old lady
Sanni has been my most loyal friend during these years and kept me company no matter what
time it was. Pate the puppy has brought us a lot of joy and energy during the past months.

This work was financially supported by the Finnish Ministry of Health and Social Affairs
through the development fund for Niuvanniemi Hospital, Kuopio, Finland.

Kuopio, May 14, 2018
Kristiina Kivimies



Xl



Xl

List of the original publications

This dissertation is based on the following original publications:

II

11

v

Kivimies K, Repo-Tiihonen E, Tiihonen J. The substance use among forensic
psychiatric patients. Am | Drug Alcohol Abuse. 2012 Jul,38(4):273-7.

Kivimies K, Repo-Tiihonen E, Kautiainen H, Tithonen J. Previous forensic
mental examination is a useful marker indicating effective violence relapse
prevention among psychotic patients. Nord | Psychiatry. 2014 Jul;68(5):311-5.

Kivimies K, Repo-Tiihonen E, Kautiainen H, Maaranen P, Muhonen LH,
Heikkinen M, Tiihonen ]. Opioid abuse and hospitalization rates in patients with
schizophrenia. Nord | Psychiatry. 2016;70(2):128-32.

Kivimies K, Repo-Tiihonen E, Kautiainen H, Tiihonen J. Comorbid opioid abuse
is undertreated among future forensic patients with schizophrenia. Submitted.

The publications were adapted with the permission of the copyright owners.



XIvV



XV

Contents
T INETOAUCHON. ...ttt sttt bbbttt 1
2 ReVIEW Of the LIEETatUTe.........c.cveviiiiciciiccrce et 2
2.1 SChIZOPRTENIA. .....eeeiiiiccc e 2
2.1.1 Definition, symptoms, and prevalence ...........ccccccoeiviiiiiiiinncic s 2
2.1.2 Etiology and risk faCtOrS.........ccoiiiiiininiiciciiiiic e 3
2.1.3 Course of SChiZOPITeNia.......cccuiviiiiiiiiiiiiiii s 4
2.1.4 Schizophrenia and violent Crimes...........ccocvviiiiiiiiii s 5
2.1.5 Risk factors for violence in SChiZOphrenia ..........ococvviiiiiiiiininiicicceeas 6
2.2 The concept of forensic psychiatric mental examination and forensic patients ............. 6
2.3 SUDSEANICE TS ...ttt sttt ettt ettt st et b st et b ettt e e sa et sbe et naens 7
2.3.1 AMPhetamines.........ccooviviiiiiiiiiiiiii s 7
2.3.2 CANNADIS vttt ettt bbbt bbbt b et b et b et b et 8
2.3.3 OPI0IdS...cuiiiiiiiici s 10
2.3.3.1 Opioid maintenance treatment ...........cccocovueiiiciiiiiin s 11
2.3.3.2 Opioid antagomnists.........cccoviiireiiiiiiiiiii e 12
2.3.4 Definition of substance use diSOTAETS ........coceivirrueeririiiririeerieie et 13
2.3.5 Amphetamine, cannabis and opioid use in Finland............ccccccevuiniinnnnnniiinen, 14
2.3.6 Substance use in schizophrenia........c.ccooiiiiiiiiiiii 15

2.3.7 Comorbid serious mental and substance use disorder, and the criminal justice system 16

2.3.8 Summary of the literattre ..........cccccciiiiiviiiiiiiii 16

3 AImMS Of the StUAY ..o 18
4 Subjects and MEthOdS ... 19
4.1 General background of the studies............cccocoeeiririniiiniiiiie 19
4.1.1 Study I: Substance use among forensic psychiatric patients..........cccoevvvninnnnniinnnnnn. 19

4.1.2 Study II: prevalence of forensic patients diagnosed with psychosis prior to the index

4.1.3 Study III: Hospitalization rates in patients with schizophrenia and comorbid
amphetamine, cannabis, or opioid use diSOrder............cccooviiviiiiiiiiiiii e 20

4.1.4 Study IV: Opioid maintenance treatment among forensic patients with schizophrenia
and opioid Use diSOTET.........ccciiiiiiiiiiiiiiic e 20



XVi

o3 ST 1 7= RPN 21
5L SHUAY Lo e 21
5.2 SEUAY Lttt 21
5.3 SHUAY TIL ..o 22
54 SEUAY IV ettt e 23

6 DIISCUSSION ...ttt ettt ettt st ea e e e s testesatens e s e sseesseseensessesasessensensensessesnsensensensens 24

W40 515 0171 (o) o 1= TSRS 27

8 Conclusions and fUture dIF@CHONS..........c.eviiievieiiceeececee ettt es et aeae s 28

REFEICIICES ...ttt et et e st et e e et et ea e et et eaess e et e e sae st esesaeseaesaesseaeesessenseressesenesaenes 28



XVl

Abbreviations

GAF Global Assessment of Functioning

CRP C-reactive protein

GWAS Genome-wide association study

DALYs Disability-adjusted life years

DSM Diagnostic and Statistical Manual of Mental Disorders
EMCDDA European Monitoring Centre for Drugs and Drug Addiction
HIV Human immunodeficiency virus

ICD-10 International Classification of Diseases, tenth edition
NICE The National Institute for Health and Care Excellence
NMDA Anti-N-methyl-D-aspartate

oMT Opioid maintenance treatment

SD Standard deviation

THC A 9-tetrahydrocannabinol

THL National Institute for Health and Welfare

UNODC United Nations Office on Drugs and Crime

WHO World Health Organization






1 Introduction

Schizophrenia is a severe mental illness that affects the individual's way of thinking,
feelings, and behaviour. It has adverse effects on both the index individuals and people
close to them, causes considerable human suffering, and has a significant impact on health
and social systems, leading to substantial economic costs (Knapp et al., 2004; Lindstrom et
al., 2007; Evensen et al., 2016).

Patients with schizophrenia have poorer outcomes than patients with other psychiatric
disorders (Jobe and Harrow, 2005), and schizophrenic relapses are associated with
worsening of symptoms, impaired functioning and cognitive deterioration. Patients with
the condition are at risk of dropping out of school, losing their social contacts and the
ability to work, and becoming homeless. Estimates of its prevalence vary, but the lifetime
prevalence for nonaffective psychotic disorders in Finland was found to be 1.9%, with that
for schizophrenia and schizoaffective disorder together being 1.2% (Perala et al., 2007).

Around half of all patients with schizophrenia spectrum disorders have a history of
substance use disorders during their lifetime (Regier et al., 1990; Koskinen et al., 2010; Sara
et al., 2014a; Jorgensen et al., 2018). Psychiatric and substance use disorders are among the
main causes of years lived with disability (Whiteford et al., 2013), so when the negative
consequences of schizophrenia spectrum disorders are combined with those of substance
use disorders, major health problems are likely.

Most individuals with schizophrenia never behave aggressively or violently. However,
the risk of violent behaviour among this patient group is around seven times that for the
general population (Tiihonen et al., 1997; Arseneault et al., 2000; Brennan et al., 2000;
Wallace et al., 2004; Fazel and Grann, 2006; Soyka et al., 2007; Fazel et al., 2009a; Fazel et al.,
2014). Comorbid substance abuse increases this risk considerably, and it has even been
stated that the association between schizophrenia and violent crime is very weak without
this comorbidity (Fazel et al., 2009b).

If an individual with schizophrenia and comorbid substance use disorder commits a
violent crime, he or she will join one of the most marginalized patient subgroups. These
individuals are often stigmatized not only in society but also among health professionals
(Rao et al., 2009; Mittal et al., 2014). Understanding how substance use disorder affects
outcomes among patients with schizophrenia, and identifying generally applicable
background factors will facilitate the development of treatments for their condition and
help prevent violent behaviour, thereby reducing the human suffering associated with
schizophrenia.



2 Review of the literature

2.1 SCHIZOPHRENIA

2.1.1 Definition, symptoms, and prevalence

The World Health Organization (WHO) defines schizophrenia as a severe mental disorder
characterized by profound disruptions in thinking and perception. It affects the language
and the sense of self, and often causes psychotic experiences such as delusions and hearing
voices. Consequently, it can impair an individual’s overall functioning by reducing the
ability to work or disrupting the studies (WHO, 2016a). Schizophrenia is a collection of
signs and symptoms, and is usually defined by observed signs of psychosis (Insel et al.,
2010). Its three major symptom areas are positive and negative symptoms, and cognitive
dysfunction. Positive symptoms include hallucinations, delusions, and disorganized speech
and thought; negative symptoms include social withdrawal, loss of motivation, emotional
blunting, and scarcity of speech. Cognitive dysfunction affects attention, executive function
and working memory. It has been argued that these changes in cognition are the core
symptoms of schizophrenia (Picchioni and Murray, 2007; Insel, 2010; Kahn and Keefe, 2013;
Kirkpatrick et al., 2014). In addition to these main symptoms, patients may have general
psychiatric symptoms such as depression, anxiety, aggression, and suicidal behaviour. In
Finland, the diagnostic definition of schizophrenia is based on the International
Classification of Diseases, tenth edition (ICD-10) (WHO, 1995). The classification and
diagnostic tool used in the United States is the Fifth Edition of the Diagnostic and Statistical
Manual for Mental Disorders (American Psychiatric Association, 2013).

Schizophrenia occurs all over the world (Saha et al., 2005); its global lifetime prevalence
in the human population is estimated to be about 0.7-1% (McGrath et al., 2008). However, a
Danish study found that the lifetime risk of schizophrenia was almost 2% for men, and
about 1.6% for women (Pedersen et al, 2014). In Finland, the lifetime prevalence of
schizophrenia is 0.87%, while those of schizoaffective disorder and schizophreniform
disorder are 0.32% and 0.07%, respectively (Peréld et al., 2007). However, the risk is higher
in the northern and eastern areas of the country (Peréld et al., 2008). Additionally, the risk
in the most urban environment is 2.4 times higher than that in the most agrarian area
(Vassos et al., 2012). Schizophrenia usually starts in late adolescence or early adulthood,
with a later age of onset in women (Riecher-Rossler and Héafner, 2000; Abel et al., 2010;
Gogtay et al., 2011).

Schizophrenia is one of the most debilitating conditions in the world. It's most important
experienced consequences stem from distress, diminished quality of life, caregiver burden,
and the burden of stigma (Millier et al., 2014). Comorbid substance use disorder further
complicates the situation because persons with this dual diagnosis are considered
dangerous, unpredictable, and hard to talk with (Crisp et al., 2000), and drug addiction is
commonly viewed as self- inflicted. The economic costs of schizophrenia are remarkable. In
addition to direct costs, the condition imposes substantial burdens on social and justice
systems, and causes major losses of productivity. Overall, it accounts for between 1.5 and 3
per cent of total national health care expenditure (Knapp et al., 2004). Its psychiatric costs
are negatively correlated with the global assessment of function (GAF), and inpatient
treatment of schizophrenia is especially costly (Ekman et al, 2013). Among mental,
neurological, and substance use disorders, mental disorders account for the greatest
proportion (56.7%) of disability-adjusted life years (DALYs), followed by neurological
(28.6%), and substance use disorders (14.7%). Mental and substance used disorders in early
adulthood are associated with a particularly pronounced increase in DALYs (Whiteford et
al., 2013).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Riecher-R%C3%B6ssler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11261642

2.1.2 Etiology and risk factors

No single factor is known to cause schizophrenia; it is a multifactorial condition influenced
by both genetic and environmental factors, and their interactions (Nestler et al., 2016).
Moreover, despite active research, the mechanisms by which individual factors contribute
to the disorder are unknown. Neurotransmitter, anatomic, and immune system
abnormalities are connected to the condition’s pathophysiology. The dopamine hypothesis
states that the symptoms of schizophrenia are related to excessive central dopamine
transmission. Another neuropathological model involves changes in the glutamate
neurotransmitter system, and is based on the observation of hypofunctional glutamatergic
signalling via glutamate receptors (Howes et al., 2015; Coyle et al., 2012). During the last
decades there has been increasing evidence that epigenetic mechanisms as DNA
methylation can be crucial in gene-environmental interaction (Schmitt et al., 2014). The
brains of schizophrenic individuals may exhibit various anatomic abnormalities such as
enlarged ventricles and a reduced volume in the medial temporal areas. Abnormalities may
also be present in the hippocampal area (Wright et al., 2000; Tamminga et al., 2010; Mattai
et al.,, 2011). Inflammation and oxidative stress are some other important components of
schizophrenia’s pathophysiology: individuals with psychosis exhibit elevated levels of
cytokines and other signs of immune system activation. Additionally, a range of
autoimmune diseases and autoantibodies have been linked to schizophrenia (Benros et al.,
2012). Notably, anti-N-methyl-D-aspartate (NMDA) -receptor encephalitis is an
underrecognized cause of psychosis that results from the formation of antibodies against
NMDA receptors (Finke et al., 2012).

The typical age of onset in schizophrenia is late adolescence which is a critical period in
brain development (Mueser and McGurk, 2004; Gogtay et al., 2011). The course of illness
differs between patients and between the stages of illness within individual patients. Twin
studies suggest that the heritability of schizophrenia is about 85% (Cardno et al., 1999;
Sullivan et al., 2003). However, 85% of persons with schizophrenia have no first-degree
relatives with the condition (McGlashan and Johannessen, 1996). A Swedish population-
based study found that the heritability of schizophrenia was 64% (Lichtenstein et al., 2009),
and genome-wide association studies (GWAS) on the disease have identified several
genetic risk variants (single nucleotide polymorphisms) with weak effects (Schizophrenia
Working Group of the Psychiatric Genomics Consortium, 2014). Prenatal difficulties such as
intrauterine starvation (McGrath et al., 2011), viral infections (Brown and Patterson, 2011),
gestational complications (Cannon et al., 2002), and stress (Malaspina et al., 2008; Markham
and Koenig, 2011) are also proven to be related to the development of schizophrenia.
Biological risk factors include complications before or during birth (Preti et al., 2000), older
paternal age at childbirth (Lehrer et al., 2016), seasonality of birth (Davies et al., 2003), and
exposure to the protozoan parasite Toxoplasma gondii (Torrey et al., 2012). According to
several studies, cannabis use is associated with an increased risk of schizophrenia
(Arseneault et al., 2004; French et al., 2015; Kelley et al., 2016; Marconi et al., 2016). Also,
amphetamine can be viewed as a stressor and a risk factor for the vulnerable individuals.
Amphetamine may also play a role in the development of vulnerability (Bramness et al.,
2012). Potential environmental risk factors include urban life (Vassos et al., 2012), childhood
victimizing experiences (Bebbington et al,, 2004), and bullying (Trotta et al.,, 2013). The
incidence of schizophrenia and other psychoses is elevated in many migrant and minority
ethnic groups, especially among migrants from developing countries (McGrath et al., 2004;
Cantor-Graae and Selten, 2005; Morgan et al., 2010). The risk is particularly high among
certain immigrant and refugee groups, notably those from the Caribbean and Bermuda,
while rates are lower among immigrants from Northern Europe or East Asia (Anderson et
al., 2015). On the other hand, especially for males, belonging to a minority with a high
socioeconomic status can be protective against schizophrenia (Suvisaari et al., 2014).


http://journal.frontiersin.org/article/10.3389/fnins.2014.00019/full#B137
http://journal.frontiersin.org/article/10.3389/fnins.2014.00019/full#B94
http://journal.frontiersin.org/article/10.3389/fnins.2014.00019/full#B94

2.1.3 Course of schizophrenia

The course and features of schizophrenia vary from person to person, and it has been
claimed that no two patients with schizophrenia have the same constellation of symptoms
(Buckley et al., 2009). Around half of all individuals with schizophrenia have quite good
long-term outcomes (Harrison et al., 2001), but most patients have relapses with high rates
of hospitalization (Almond et al., 2004; Brown et al., 2010). Relapses are associated with
worsening of symptoms, impaired functioning, and cognitive deterioration. Patients are at
risk of losing their social contacts, dropping out of school, losing the ability to work, and
becoming homeless. Compared to patients with other psychotic or nonpsychotic psychiatric
disorders, patients with schizophrenia have poorer outcomes (Jobe and Harrow, 2005).
Around 50% of such patients have a chronic course and exhibit hardly any changes in their
psychopathology over the long term (an der Heiden and Hafner, 2015); a Finnish study
obtained a median recovery rate of 13.5% (Jaaskeldinen et al., 2013). The rehospitalization
rate for patients with schizophrenic psychoses after first hospitalization was 60% within 2
years, and 73.8% within 5 years (Miettunen et al., 2006). An earlier study (Robinson et al.,
1999) yielded a cumulative rate for first relapse of 81.9% by the end of a 5-year follow-up
period. When the association between relapse and hospitalization was investigated, the
rates of both relapses and hospitalizations were found to be quite similar: during the two-
year follow-up period, 37% of the patients relapsed and 26% were hospitalized (Addington
et al., 2013). Short hospitalizations are recommended by guidelines, but some patients may
benefit longer periods in hospital since short first hospitalization has been associated to
higher risk of rehospitalizations (Miettunen et al., 2006).

Substance use worsens the course of schizophrenia (Swofford et al., 1996; Ringen et al.,
2008; Turkington et al., 2009; Volkow, 2009; Kerner, 2015), and patients with this
comorbidity are at risk of several other negative outcomes - notably, they face elevated risks
of premature death, suicidality, and treatment noncompliance. They have more outpatient
visits with positive symptoms, more missed appointments, and more rehospitalizations
(Swartz et al., 1998; Swofford et al., 2000; Olfson et al., 2000; Cantor-Graae et al., 2001; Saha
et al.,, 2007; Schmidt et al., 2011; Addington et al., 2013).

Non-adherence to antipsychotic medication is the most common factor related to
relapses; other factors associated with worse outcomes include stress, psychosocial
therapies, previous hospitalizations, relapses, and lack of insight (Hui et al., 2013; Olivares
et al., 2013). Anxiety disorders, depression, and eating disorders are common psychiatric
comorbidities. They may worsen the course of schizophrenia in many ways - for example,
panic attacks can lead to paranoid symptoms, and depression can promote secondary
negative symptoms (Bermanzohn et al., 2000; Buckley et al., 2009; Kouidrat et al., 2014). It
has been speculated that social anxiety may be a continuum to paranoia, but a recent study
indicated that social anxiety and positive psychotic symptoms are separable constructions,
albeit significantly associated with one-another (Cooper et al., 2016).

The risk of death among patients with schizophrenia is around 2-3 times higher than
that for the general population (Joukamaa et al., 2006; Saha et al., 2007; Brown et al., 2010;
Bushe et al., 2010), and the difference in life expectancy between schizophrenia patients and
the general population is over 20 years (Tiihonen et al., 2009; Laursen, 2011; Nordentoft et
al., 2013). Excluding unnatural deaths, the gap is 15 years for men and 12 for women
(Crump et al., 2013a). Among unnatural causes, suicide accounts for about 25% of deaths
(Olfson et al., 2015); around 5% of persons with schizophrenia commit suicide (Palmer et
al., 2005). Between the ages of 16 and 39, suicide accounts for 50% of all deaths among
schizophrenic patients, and about 70% of suicide incidents occur within 3 years of the first
outbreak of illness (Alardisdnen et al., 2009). The risks of homicidal and accidental deaths
among schizophrenic patients are around twice (Crump et al., 2013b) and four times
(Crump et al., 2013c) those for the general population, respectively.

Leading medical causes of premature death among persons with schizophrenia include
cardiovascular, respiratory, substance-induced nonsuicidal death, and cancer (Crump et al.,
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2013a; Olfson et al., 2015; Bitter et al., 2017). Negative health habits and metabolic disorders
are associated with both the disease and its treatment (Millier et al., 2014). Smoking,
autoimmune and gastrointestinal disorders, elevated levels of C-reactive protein (CRP), and
elevated levels of antibodies to Toxoplasma gondii, Herpes simplex virus type 1, and
Epstein-Barr virus are all known predictors of mortality among schizophrenia patients
(Suvisaari et al., 2013; Dickerson et al., 2007; Dickerson et al., 2013; Dickerson et al., 2014;
Dickerson et al.,, 2016; Horsdal et al.,, 2017). About 50% of deaths among hospitalized
patients with schizophrenia are related to tobacco (Callaghan et al., 2014). The relative
unadjusted risk of mortality attributable to autoimmune disorder and coincident smoking
is about 18 for patients with schizophrenia relative to individuals with neither of these risk
factors (Dickerson et al., 2016).

2.1.4 Schizophrenia and violent crimes

Most persons with schizophrenia are not violent, but violent behaviour may be a symptom
of the disorder in a small minority of patients. The violent behaviour of persons with
schizophrenia is usually targeted at family members or friends (Joyal et al., 2004; Ghoreishi
et al., 2015). Most studies of violence in schizophrenia are conducted in western world
settings, but the condition had similar effects in a low income rural African community
(Tsigebrhan et al., 2014).

Several studies conducted in a wide range of settings have found that the risk of violent
behaviour among persons with schizophrenia is greater than for the general population
(Eronen et al., 1996a; Tiihonen et al., 1997; Arseneault et al., 2000; Brennan et al., 2000;
Wallace et al., 2004; Fazel and Grann, 2006; Swanson et al., 2006; Fazel et al., 2009a; Soyka et
al., 2007). A Swedish follow-up study indicated that the risks of committing violent crimes
for men and women with serious mental disorders are 4- and 27.5-fold greater,
respectively, than for the general populations of men and women (Hodgins, 1992).
Moreover, schizophrenia is associated with an 8-fold increase in homicides in males and a
6.5-fold increase in women (Eronen et al., 1996b). The first cohort study to demonstrate the
quantitative risk of violent crime in general was conducted by Tiihonen et al. (1997), which
followed an unselected birth cohort for nearly thirty years. Their results indicated that the
risk of violent offences among male schizophrenia patients was 7 times higher than that for
males with no mental disorder. The risk was greatest among males with schizophrenia and
coexisting substance abuse. Previous criminality associated with schizophrenia increases
also the risk of violent behaviour in the future (Tiihonen et al., 1996).

Around 15% of psychiatric patients in general psychiatry have committed at least one
criminal offence before their first contact with psychiatric services. Moreover, about 80% of
forensic patients were treated in general psychiatric wards before committing the offence
that resulted in their admission to forensic treatment (Hodgins and Miiller-Isberner, 2004).
Additionally, around 35% of male patients with schizophrenia started a criminal career
before their first contact with the psychiatric hospital system (Munkner et al., 2003).

Perhaps the most important epidemiological study in this field is the Epidemiological
Catchment Area study, which is based on a sample of 10,059 individuals. This study found
that 8% of individuals with schizophrenia exhibited violent behaviour, with the incidence
rising to 30% among those with comorbid substance abuse. The prevalence of violence
among individuals without mental disorders was 2% (Swanson et al., 1990). In keeping
with these results, a case-linkage study (Short et al, 2013) found that persons with
schizophrenia were more than twice as likely to have a violent conviction compared to
controls. The population-attributable risk fraction for violence in patients with severe
mental disorders was 5%, suggesting that such patients commit one of 20 violent crimes
(Fazel and Grann, 2006). A Swedish total population study that ran for 38 years (Fazel et al.,
2014) found that about 11% of men and 3% of women with schizophrenia were convicted of
a violent crime within five years of their diagnosis.
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2.1.5 Risk factors for violence in schizophrenia

Most individuals with schizophrenia are not violent; in fact, many of them are rather
withdrawn and prefer to be alone because of their cognitive and negative symptoms.
Indeed, the negative symptoms of schizophrenia reduce the likelihood of serious violence
(Swanson et al., 2006). Also, because the prevalence of schizophrenia is only around 1%, the
absolute risk of violent behaviour remains low. However, violent behaviour may be a
symptom of the disorder in a small minority of patients.

The MacArthur Violence Risk Assessment study, which included over 1,000 patients
with mental disorders, identified several factors associated with an increased risk of violent
behaviour, including prior violence, criminality, substance use disorder, and childhood
experiences such as physical abuse and substance abuse by parents (Monahan, 2002).
However, it should be noted that trying to predict future violence is very difficult,
especially in the context of individuals with schizophrenia. The risk of aggressive
behaviour differs in different levels of positive symptoms (Hodgins and Riatz, 2011), and
the risk is not attributable to any one factor but to several factors that act in different phases
of the disorder (Wallace et al., 2004). In a Swedish study of genetic and environmental
factors of violence risk (Sariaslan et al., 2016), 67% of the correlation between schizophrenia
and violent crimes was related to genetic influences that were shared with psychotic
disorder, substance abuse, and violent crime.

Risk factors such as earlier violent behaviour and substance abuse have been recognized
in several studies (Swartz et al., 1998; Swanson et al., 1990; Tiihonen et al., 1997; Arseneault
et al., 2000; Brennan et al., 2000; Walsh et al., 2004; Amore et al., 2008; Witt et al., 2015).
Aggressive behaviour may result from residence in a high-crime neighborhood (Monahan,
2002) and victimization (Swanson et al., 2006; Hodgins et al., 2007). An increased risk of
violence is also associated with treatment nonadherence (Witt et al., 2013), male gender,
and younger age (Amore et al., 2008; Ghoreishi et al., 2015). Other factors associated with
the risk of violent behaviour are positive psychotic symptoms (Swanson et al., 2006), lack of
insight, hostility, problems with impulse control (Swartz et al., 1998; Witt et al., 2013),
suicidal threats (Witt et al., 2014), childhood conduct disorder, threat-control-override
symptoms (patients’ fears of being harmed and controlled by others), depressive symptoms
(Hodgins, 2011), and psychopathy (Tengstrom et al, 2000). Still other studies have
identified a need for special education (Walsh et al., 2004), shorter education, rural
residence, unemployment, and living alone (Karabekiroglu et al.,, 2016) as risk factors.
Finally, there is a strong association between neurocognitive and social cognition deficits
and violence (O'Reilly et al., 2015).

Relative to men with no diagnosis, the risk of committing violent crimes is elevated by a
factor of around 3.6 in men with schizophrenia, and a factor of around 25 in men with both
schizophrenia and comorbid alcohol use (Résénen et al., 1998). The elevated risk of violent
offending is not solely due to the comorbid substance use according to Short et al. (2013),
and it has been stated that schizophrenia is only associated with violence in the absence of
treatment (Keers et al., 2014). On the other hand, substance use predicts missed outpatient
appointments (Coodin et al., 2004).

2.2 THE CONCEPT OF FORENSIC PSYCHIATRIC MENTAL EXAMINATION
AND FORENSIC PATIENTS

In Finland, the perpetrator of a crime is not legally responsible if the crime was committed
at a time when the perpetrator was suffering from a mental illness, severe mental
deficiency, serious mental disturbance, or serious disturbance of consciousness that
rendered them unable to understand the factual nature or unlawfulness of their act, or if
their ability to control their behaviour was decisively weakened because of such a condition
(criminal irresponsibility) (Finlex, 1990). During the court process, the judge may call for a
report on the defendant’s mental state. When this happens, the National Institute for Health



and Welfare (THL) is asked to arrange a full forensic examination, although the court will
sometimes ask the THL to produce a report based on the defendant’s medical records
instead. THL decides whether the examination will be performed at a state mental hospital,
at the forensic psychiatry unit of a university hospital, or at the prison’s mental hospital
(National Institute of Health and Welfare, 2015). By international standards, Finnish
procedures for conducting mental examinations are considered very thorough (Eronen et
al., 2010).

Mental examinations include a psychiatric assessment, psychological tests, and
monitoring by nurses for one to two months. In addition, a physical health examination is
performed. Possible structural abnormalities of the brain are also examined using imaging
techniques. Information is collected from several sources, including information on the
person’s prior contacts with health care organizations. A statement is made by the
physician responsible for the examination. The statement is delivered to THL, which then
presents its own conclusions to the court. A patient who is evaluated as requiring
psychiatric treatment waits for THL's decision at the hospital. A forensic patient is a person
who has been committed to hospital for psychiatric treatment after a mental examination.
Such patients are considered to have no criminal responsibility during their alleged
offence(s) because of their mental illness, and their sentences are waived (Finlex, 1990;
National Institute of Health and Welfare, 2017). The number of forensic mental
examinations conducted each year in Finland has fallen recently. For example, 126
examinations were performed in 2007, and 96 in 2016 (National Institute of Health and
Welfare, 2017).

2.3 SUBSTANCE USE

2.3.1 Amphetamines

Amphetamine was synthesized in 1887, and it was the first member in the group of central
nervous system stimulants called “amphetamines”. Amphetamine is one of the most potent
sympathomimetic drugs. It produces the effects by increasing synaptic levels of dopamine,
noradrenaline and serotonin through multiple mechanisms. The behavioural stimulant
effects of amphetamine are mediated primarily through dopamine and depend on the
dopamine transporter (DAT). Amphetamines inhibit dopamine reuptake by interacting
with DAT so that the concentration of dopamine in the synaptic cleft increases.
Amphetamines can induce symptoms of psychosis similar to those of acute schizophrenia
spectrum psychosis, and so amphetamine-induced psychosis is used as a model for
primary psychotic disorders (Berman et al., 2009; Bramness et al., 2012; EMCDDA, 2015a).

Amphetamine is widely regarded as a human invention, but in 1997 the compound was
found in two species of Texas acacia bushes (Clement et al., 1997). The original
amphetamine epidemic in the United States was created by the pharmaceutical industry
and medical profession which introduced the compound as a medicine for congestion in
the 1930s. A little later, amphetamine tablets were used for narcolepsy, postencephalitic
Parkinsonism, and minor depression. In the 1950s, they were used to treat depression and
obesity (Rasmussen, 2008).

Based on past-year use, the percentage of the global population aged 15-64 that has used
amphetamine-type stimulants (excluding ecstasy) is 0.3-1.2% (UNODC, 2016). In Europe,
1.0% of young adults aged 15-34 years have a history of amphetamine use within the last
year. The lifetime prevalence of amphetamine users in this age group differs markedly from
country to country in Europe, ranging from 0.1% to 12.4% with a weighted average of 5.5%
(EMCDDA, 2015a; Moratalla et al., 2017).

The effects of amphetamine consumption usually begin immediately if injected or
smoked, or within 30 minutes if swallowed or snorted. Methamphetamine is more potent
than amphetamine, but in real-world situations it is generally impossible to distinguish
between their effects (EMCCDA, 2015a).



Amphetamine use can cause hypertension, tachycardia, and increased self-confidence
and sociality. It also reduces appetite and fatigue, and can easily cause insomnia. Users may
feel irritable, restless, anxious, and depressed. Acute amphetamine intoxication leads to
agitation, disorientation, paranoia, impulsivity, and aggressive behaviour. Persistent use of
amphetamine may cause neuroanatomical and neurotoxic changes, and problems with
memory, decision-making, and verbal reasoning (EMCDDA, 2015a).

Almost a third of methamphetamine users experience psychosis at some point,
particularly when it is question of long-term, regular, and high-dose use (Darke et al., 2008;
Salo et al., 2011). The relationship between amphetamine psychosis and primary psychosis
can be understood in terms of the stress-vulnerability model, with amphetamine exposure
being a stressor for vulnerable individuals (Bramness et al., 2012). A prospective study
conducted by McKetin et al. (2013) found that the risk of psychotic symptoms increased
from a low baseline (7%) during methamphetamine abstinence to 48% during heavy use of
methamphetamine. On the other hand, in a cohort of amphetamine users, demographic risk
elements and earlier psychiatric morbidity were more important risk factors than
amphetamine use for predicting hospitalization due to psychosis (Rognli et al., 2014).

The likelihood of aggressive behaviour in chronic users of amphetamines stems from
changes in impulsivity, the presence of positive symptoms of psychosis, and the interaction
of these two factors (Dawe et al., 2009). Interpersonal violence is a typical consequence of
aggressive behaviour related to methamphetamine use. It has been estimated that the
likelihood of violent acts increases from 10% to 60%, between times of abstinence and
periods of excessive methamphetamine use (McKetin et al, 2014). Although
methamphetamine use is a risk factor for violence, aggressive behaviour is not unavoidable,
even in chronic methamphetamine users (Payer et al., 2011; Baskin-Sommers and Sommers,
2006). On the other hand, Martin et al. (2009) found no association between amphetamine
use and violence among persons with a median age of 22 years.

The possibilities for medical treatment of amphetamine dependence are limited, and
there is little evidence that any existing treatment is particularly effective. According to
Srisurapanont et al. (2001), neither fluoxetine, amlodipine, imipramine, nor desipramine
have any major beneficial effects on amphetamine use disorders. Naltrexone reduces cue-
induced craving and subjective responses to methamphetamine (Ray et al., 2015), and
naltrexone implants reduce amphetamine use (Kelty et al., 2013), including in individuals
with coexisting heroin and amphetamine dependences (Tithonen et al, 2012).
Antipsychotics had no advantages over placebo with respect to psychostimulant abstinence
or craving (Kishi et al., 2013). The use of psychostimulant medications (modafinil,
bupropion, dexamphetamine or methylphenidate) as a substitution treatment for
amphetamine dependence did not seem to be useful according to Pérez-Mana et al. (2013).

Amphetamine stimulants are used to treat attention deficit hyperactivity disorder
(ADHD), and narcolepsy. However, they have side-effects such as neurotoxicity, and are
easily abused (Berman et al., 2009; Castells et al., 2011).

2.3.2 Cannabis

The generic term cannabis describes several psychoactive formulations of the plant
Cannabis sativa that have anxiolytic, sedative, analgesic, and psychedelic activity. It is the
most widely used illegal substance. Estimates suggest that the number of past-year users in
2015 was about 183 million (UNODC, 2017). In many countries, herbal cannabis and
cannabis resin are known as marijuana and hashish. Cannabis has been used and cultivated
for at least 6000 years, but the knowledge of its pharmacology is based on studies
conducted at the end of the nineteenth century (Atakan, 2012). Its principal psychoactive
component is A 9-tetrahydrocannabinol (THC). Compounds structurally similar to THC are
known as cannabinoids, which include A 8-THC, cannabinol, and cannabidiol. Cannabidiol
does not induce hallucinations or delusions as THC does, and it has been hypothesized that
it has antipsychotic (Zuardi et al., 2012) and anxiolytic properties (Crippa et al., 2011).



Cannabinol binds to cannabinoid receptors on neurons. These receptors belong to the
endocannabinoid system, which is located in areas of the brain effecting on pleasure,
memory, thinking, focusing, movements and coordination, and time perception. THC
triggers endocannabinoid receptors artificially, and disrupts the function of endogenous
cannabinoids (Alger, 2013; EMCDDA, 2015b).

The potency of cannabis products depends on their THC content, and improvements in
cultivation techniques over the last few decades have resulted in increases in potency. The
potency of herbal cannabis can average over 10%, compared with an average of 5% for both
imported cannabis resin and cannabis grown by traditional methods (EMCDDA, 2008).
Overstimulation of the endocannabinoid receptors creates the feeling of being "high" and
also has other effects on mental processes. Cannabis is mostly consumed by smoking,
which causes its effects to appear almost immediately. If it is ingested, absorption is slower
lower, and more-delayed peak THC concentrations are lower (Huestis, 2007).

Almost every system in the human body is affected when cannabis is used.
Overstimulation of the cannabinoid receptors can modify their function, which together
with additional alterations in the brain area may induce dependence and withdrawal
symptoms when cannabis use is discontinued. The acute toxicity of cannabis is low.
Although cannabis consumption produces euphoria, it can also contribute to dysphoric
reactions including severe anxiety and panic, and to paranoid delusions and psychosis.
Dose-related effects are more common among people new to the drug, anxious individuals,
and psychologically vulnerable persons. The health risks associated with cannabis use are
less pronounced than those for other substances such as heroin. However, the impact of
cannabis on public health is significant because of its widespread use (Atakan, 2012;
EMCDDA, 2015b; WHO, 2016b).

Synthetic cannabinoid receptor agonists are functionally similar to THC and thus mimic
the effects of cannabis. They have been advertised as legal substitutes for cannabis, and
constitute a broad group of psychoactive substances that is being monitored by the
European Monitoring Centre for Drugs and Drug Addiction. These products have been
marketed to users as herbal smoking blends since the mid-2000s (EMCDDA, 2017a).

In general, cannabis has only minor addictive potential. Data on regular use of cannabis
has been used as an indicator of the prevalence of problematic use in the population. In
Europe, the overall prevalence of daily or near-daily use in the adult population has been
estimated to be about 1% (EMCDDA, 2015c). Cannabis dependence is difficult to predict
and associated with a negative outcome (van der Pol et al.,, 2015), and the likelihood of
dependence is increased by high levels and early onset of use (Nocon et al., 2006). The
prevalence peaks between 20-24 years and is higher in males than females and in high
income regions (Degenhardt et al.,, 2013). Uncontrolled cannabis use increases the risk of
long-term health problems such as psychiatric and cardiovascular disorders. Chronic
inflammatory and precancerous changes in the airways are also linked to cannabis use
(Kalant, 2004; Hall and Degenhardt, 2009). The impact of cannabis use on cognitive skills is
unclear, but the available evidence suggests that constant effects of THC on cognitive
abilities are more evident among individuals who used the drug during the developmental
stage (Verrico et al., 2014).

Individuals with both schizophrenia and a history of cannabis use have an earlier age of
initiation of psychosis than patients without substance use (Koskinen et al., 2010; De Hert et
al.,, 2011; Myles et al., 2012; van Dijk et al., 2012; Stefanis et al., 2014; Helle et al., 2016), but
may be only in cannabis sensitive persons (Schimmelmann et al.,, 2011). A Finnish study
(Niemi-Pynttari et al., 2013) found that the eight-year cumulative risk of a schizophrenia
diagnosis was 46% for persons with a diagnosis of cannabis-induced psychosis. At the
population level, eliminating cannabis use could reduce the occurrence of schizophrenia by
about 8% (Arseneault et al., 2004). Notably, regular use of high-potency cannabis has been
associated with a heightened risk of psychosis compared to a single use or the use of low-
potency cannabinol (Di Forti et al., 2015). High-potency cannabis consumption is also



10

related to the severity of dependence, and is more likely to affect memory impairment and
paranoia (Freeman and Winstock, 2015).

The number of treatment periods in which cannabis is the primary drug has increased
over the years, but most people who use cannabis do not enter treatment (EMCDDA,
2015c). Treatment for cannabis-related problems is based primarily on psychosocial
approaches which combine elements of classical psychotherapy with social support and
care (EMCDDA, 2015c). Preliminary studies have investigated the use of various
medications with different mechanisms to treat cannabis dependence, including the
cannabinoid agonist nabilone, the adrenergic agonist lofexidine, gabapentin, N-
acetylcysteine, buspirone, bupropione, escitalopram, and quetiapine (Mariani et al., 2014;
Balter et al., 2014; Marshall et al., 2014; Weinstein et al., 2014). In addition, buccal sprays
(nabiximols) containing THC and cannabidiol have been used in substitution treatment
(Allsop et al., 2014; Allsop et al., 2015). However, none of these treatments has proven very
effective.

Cannabis has some therapeutic benefit as an analgesic. Dronabinol, a pharmaceutical
formulation of THC, is used to treat nausea associated with cancer chemotherapy, and
anorexia-related weight loss in patients with AIDS. Cannabis is also used as a medicine for
multiple sclerosis, certain types of pain, and other neurological conditions (Madras, 2015;
FDA, 2017). In Finland, a cannabis-based mouth spray was licensed for use in 2012 to treat
multiple sclerosis patients suffering from muscle stiffness or spasms (FIMEA, 2012). In
recent years, there has been a global trend towards reducing the legal penalties associated
with cannabis consumption, or at least minor cannabis possession (EMCDDA, 2017b).

2.3.3 Opioids

The term “opioid” refers to any substance that binds to the body’s opioid receptors,
including both natural compounds and synthetic substances with opiate-like effects such as
fentanyl, oxycodone and buprenorphine. Opioids are classified as agonists or partial
agonists according to their effects at opioid receptors. Agonists such as morphine produce a
maximal response from the receptor. Partial agonists (such as buprenorphine) bind to
receptors but produce limited functional feedback no matter the amount of drug
administered. The term “opiate” is used as a generic term for alkaloids extracted from the
opium poppy (Papaver Somniferum). Opiates include opium, heroin, codeine, and
morphine. Morphine is one of the oldest known medications: the opium poppy has been
cultivated for its production since 3000 BC (EMCDDA, 2011; Pathan and Williams, 2012). A
recent phenomenon is the use of new super-strong synthetic opioids such as U-47700,
which was found for the first time in Finland by the Eastern Finland Police Department in a
home search in 2017 (Savon Sanomat, 2017).

Heroin, which is another name for diamorphine, is an agonist of receptors that are
normally activated by endogenous peptides known as endorphins. It is 2-3 times more
powerful than morphine, and is related to a greater number of overdoses and fatal
poisonings than any other substance. Methadone is a synthetic agonist with similar
pharmacological activity to morphine. It has a long half-life that enables once a day dosing,
and is primarily used as a pain killer for treating severe pain, as well as in opioid
maintenance treatment (Pathan and Williams, 2012). Buprenorphine stimulates the mu
receptor partially, causing similar effects to full opioid agonists such as heroin, morphine,
or methadone, but with lesser intensity. Buprenorphine is also an antagonist. It may induce
positive mood and feelings of well-being by attaching to the kappa receptor and slowing its
activity, because stimulation of the kappa opioid receptor plays a role in producing
symptoms (as chronic depression) associated with opioid withdrawal (Pathan and
Williams, 2012). If a person using some other opioid takes buprenorphine, they may
develop withdrawal symptoms due to the reduced stimulation of the receptors (Jones,
2004).
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Opioids are usually abused intravenously, but also by smoking, inhaling, oral
administration, or snorting. Their effects include pain relief, feelings of pleasure, decreased
anxiety and tranquility, elevation of mood, and also nausea and vomiting. The induced
feeling of euphoria and decreased concern for problems is often referred to as being “high”.
When opioids are self-administered intravenously, and sometimes when heroin or opium
are smoked, the rapid increase in brain opioid levels produces an intense sensation of
pleasure referred as a “flash” or “rush”. Long-term effects include constipation, loss of sex
drive, mental impairment, respiratory depression, nausea, suppression of the cough reflex,
and hypothermia. When the use of opioids has been prolonged, discontinuation or
reduction in opioid use leads to characteristic withdrawal symptoms including melancholic
mood, nausea, vomiting, muscle aches, pupillary dilation, insomnia, and fever (Lowinson
and Joyce, 1997).

In 2010, there were about 15.5 million opioid-dependent people worldwide (Degenhardt
et al., 2014), and in 2014 the use of opium, morphine and heroin affected about 17 million
people globally (UNODC, 2016). There are estimated to be around 1.3 million high risk
opioid users in the European Union, and opioids are identified in 79% of fatal overdoses
(EMCDDA, 2011; EMCDDA, 2017c). Among substance disorders, opioid dependence is the
largest contributor of years of life lost (Whiteford et al., 2013). In 2015, almost 70% of the
global burden of disease attributable to drug use disorders, were attributable to opioids
(UNODC, 2017). Opioid use increases the risk of death nearly 15- fold according to a review
by Degenhardt et al. (2011). In the United States, almost every aspect of the opioid overdose
death epidemic worsened in 2014. For example, heroin death rates increased by 20.6% from
2013 to 2014 (Rudd et al., 2016). Opioid dependence is often compared to other lifelong
disorders such as hypertension, diabetes and asthma (Leshner, 1997; McLellan et al., 2000).
Pharmacological treatments for opioid dependence are based on either opioid withdrawal
or agonist maintenance (WHO, 2009). The semi-synthetic competitive opioid antagonist
naloxone reverses opioid overdose, and has been used in overdose treatment since the
1970s. Reducing the number of deaths related to opioid use is a global challenge, and take-
home naloxone is recommended to people who are likely to witness an overdose (WHO,
2014; EMCDDA, 2016).

The prevalence of psychosis has been found to be lower among abusers of opioids than
abusers of amphetamine and cannabis (Dalmau et al., 1999). In a review, Maremmani et al.
(2014) highlighted the antipsychotic effectiveness, anticraving capability, and effectiveness
of opioids on the psychopathological level.

Opioids are effective at treating pain in the short and medium term, but there is a lack of
evidence supporting their use for chronic pain. However, opioids remain the gold standard
to which all other analgesics are compared (Pathan et al., 2012).

2.3.3.1 Opioid maintenance treatment

Opioid maintenance treatment (OMT), which is also known as opioid replacement or
opioid substitution treatment, means the use of evaluated opioid agonists, full or partial, by
professionals in recognized medical practices to opioid-dependent individuals in order to
achieve defined treatment goals (WHO, 2009). Opioid maintenance treatment involves a
combination of psychosocial and pharmacological methods, including opioid maintenance
treatment and opioid withdrawal treatment. It is given to opioid-dependent individuals
whose drug use has not been successfully terminated by other treatments. The aim of
maintenance treatment is rehabilitation and abstinence or reduction of harmful
consequences such as criminality, use of illegal opioids, intravenous opioid use, and
overdose risk (NICE, 2007a; WHO, 2009).

The available pharmacological treatments for opioid dependence include methadone,
buprenorphine and heroin. Methadone and buprenorphine are both sufficiently long-acting
to be dosed once a day. Also, unlike shorter-acting agents such as heroin, they are not
associated in the same way with risks of intoxication or withdrawal. Their use is supported
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by a strong evidence base, and they are on the WHO model list of essential medicines
(WHO, 2017). Opioid maintenance treatment effectively reduces illicit opioid use as well as
both all cause and overdose mortality (Degenhardt et al., 2009). The mortality risk for
patients undergoing maintenance treatment is less than a third of that for opioid users not
undergoing such treatment (Sordo et al., 2017), and optimal buprenorphine-naloxone
dosing and psychosocial support may reduce intravenous use of patient’s own or illicit
opioid maintenance medication (Launonen et al., 2016).

Opioid maintenance treatment is not suitable for all patients and should only be used as
one element of a patient’s rehabilitation. Contraindications and precautions to opioid
agonist maintenance treatment include decompensated liver disease, acute asthma, and
other conditions involving respiratory insufficiency (WHO, 2009). There is a potential risk
of respiratory problems during the initiation of methadone treatment, which is increased by
interactions between methadone and other respiratory depressants such as alcohol and
benzodiazepines (O’'Donnell and Vogenberg, 2011). Pharmacological studies suggest that
buprenorphine is probably safer than methadone, but its intravenous use is associated with
fatal overdoses (Whelan and Remski, 2012).

In Finland, opioid maintenance treatment programmes became available in 1997 in
response to the increasing number of HIV infections and abuse of opioids and other drugs
(Hakkarainen and Tigerstedt, 2005). The number of clients undergoing treatment has
mirrored changes in legislation. In 2012, there were approximately 13-15,000 problem
opioid abusers in Finland (0.24-0.28% of the population) (Ollgren et al., 2014), and the
coverage of opioid maintenance treatment was 16-19% (Selin et al., 2015). Globally, only
10% of people who need opioid agonist maintenance treatment is receiving it (WHO, 2009;
WHO, 2014).

Finland was the first European country to adopt the buprenorphine-naloxone
combination in 2004 (EMCDDA, 2017d). This combination (Suboxone) includes
buprenorphine and the opioid antagonist naloxone in a 4: 1 ratio (Pharmaca Fennica, 2018).
Naloxone has no clinically significant effects when used sublingually as prescribed, but its
opioid antagonism can induce withdrawal effects if it is administered intravenously. It
therefore reduces the risk of abuse of the combination therapy (Orman et al., 2009). In
Finland, buprenorphine is much more commonly used with naloxone than without; in
2015, buprenorphine-naloxone combination was used in 62%, methadone in 35%, and
buprenorphine in 2% of cases (Partanen et al., 2017). The prescribed use of buprenorphine
is more common in Finland than in other Nordic countries, and buprenorphine abuse is the
most common reason for seeking opioid maintenance treatment (Selin et al., 2015).

Injectable heroin is a potential second-line treatment for heroin addicts for whom earlier
treatments (e.g. oral buprenorphine or methadone) have brought no benefits (EMCDDA,
2012). In the future the pharmacological treatments for drug dependence may include for
example anti-craving medications, formulations with ultra-long -action, and drug
vaccinations (Reed et al., 2015).

2.3.3.2 Opioid antagonists

As a competitive opioid receptor antagonist, naltrexone cuts off the euphoric effects of
opioids. Oral naltrexone has been available since the 1980s, but it is considered rather
ineffective because of patients” poor adherence to the treatment. However, it can be used
for patients who are committed to achieving abstinence. Long-lasting and injectable
naltrexone became available in 2010, and these sustained release naltrexone formulations
have shown beneficial abstinence-promoting effects in various treatment settings
(Krupitsky et al., 2011; Kunee al., 2014). Naltrexone increases the risk of overdose if the
patient resumes using illicit opioids because it reduces opioid tolerance (Sullivan et al.,
2007). Additionally, the mortality rate for oral naltrexone is higher than that for methadone
(Gibson and Degenhardt, 2007). Naltrexone is licensed for use as an adjunctive prophylactic
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treatment for formerly opioid-dependent persons who have remained opioid free for at
least a week (NICE, 2007b; WHO, 2009).

2.3.4 Definition of substance use disorders

In European countries, the diagnostic criteria for substance use disorder, i.e harmful use
and dependence, are based on the International Classification of Diseases, tenth edition
(ICD-10), which is the standard diagnostic instrument for epidemiological, health
management, and clinical purposes (WHO, 1995). ICD-10 was initiated in WHO Member
States in 1994, and in Finland in 1996. It is currently under revision; ICD-11 is expected to
be published in 2018 (WHO, 2018; National Institute of Health and Welfare, 2011). In the
United States, diagnoses are based on The Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), which is the classification and diagnostic tool of the
American Psychiatric Association and was most recently updated in 2013. In DSM-5, the
DSM-1V classifications of substance abuse and substance dependence are united into a
single condition that ranges from mild to severe (Hasin et al., 2013). The term “substance
abuse" is in widespread use especially in North America, and it refers generally to
problems of psychoactive substance use. It is not used in ICD-10. The term “substance
misuse” is defined as use of a substance for a purpose not consistent with legal or medical
guidelines, as in the non-medical use of prescription medications (WHO, 2006).

According to ICD-10, harmful use (F1x.1) is defined as psychoactive substance use that
causes damage to health. The damage may be physical (e.g. a hepatitis infection contracted
following injection) or mental (e.g. depression after heavy drinking). A diagnosis of
harmful use includes:

e “clear evidence that the substance use was responsible for (or substantially
contributed to) physical or psychological harm, including impaired judgement or
dysfunctional behaviour
the nature of the harm should be clearly identifiable (and specified)
the pattern of use has persisted for at least one month or has occurred repeatedly
within a twelve-month period

e the disorder does not meet the criteria for any other mental or behavioural disorder
related to the same drug in the same time period (except for acute intoxication)”

Harmful substance use is usually not approved by others and is commonly associated
with various social consequences. The fact that the use of a specific substance is criticized
by other people or may have caused socially negative events such as an arrest or marital
crisis is not in itself evidence of harmful use.

In 1964, the term “dependence” was introduced by a World Health Organization Expert
Committee to replace “addiction” and “habituation”. According to ICD-10, dependence
(F1x.2) is a physiological, behavioural, and cognitive phenomenon in which the substance
use takes a much higher priority than other behaviours; the defining characteristic of a
dependence syndrome is an overriding urge to take the psychoactive drug. The substance
of dependence may be alcohol, tobacco, or some other substance that may or may not be
legally prescribed (WHO, 1995).

According to the ICD-10 diagnostic criteria for research, a diagnosis of dependence can
usually be made if three or more of the following signs of dependence have been present
together at some time during the previous year:

e “astrong desire or sense of compulsion to take the substance

e impaired capacity to control substance-taking behaviour in terms of its onset,
termination, or levels of use, as evidenced by: the substance being often taken in
larger amounts or over a longer period than intended; or by a persistent desire or
unsuccessful efforts to reduce or control substance use;

e a physiological withdrawal state when substance use is reduced or ceased, as
evidenced by the characteristic withdrawal syndrome for the substance, or by use of
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the same (or closely related) substance with the intention of relieving or avoiding
withdrawal symptoms

e evidence of tolerance to the effects of the substance, such that there is a need for
significantly increased amounts of the substance to achieve intoxication or the
desired effect, or a markedly diminished effect with continued use of the same
amount of the substance

e preoccupation with substance use, as manifested by important alternative pleasures
or interests being given up or reduced because of substance use; or a great deal of
time being spent in activities necessary to obtain, take, or recover from the effects of
the substance

e persistent substance use despite clear evidence of harmful consequences, as
evidenced by continued use when the individual is actually aware, or may be
expected to be aware, of the nature and extent of harm”

2.3.5 Amphetamine, cannabis and opioid use in Finland

The use of illicit substances increased markedly in Finland in 1960s, and again in the 1990s
(Partanen and Metso., 1999). Over the last decade, the use of all major illegal substances
increased again among the adult general population. Polydrug use is common. The most
commonly used illicit drug is cannabis, and opioids such as illegally sold buprenorphine
and amphetamines have been the main substances associated with high-risk use. In
general, Finland is not a notable target for drug trafficking, and the Finnish drug market
has been fairly stable. However, the use of methamphetamine is growing. Since 2012,
Helsinki and Turku have participated in the Europe-wide annual wastewater campaigns,
and in 2016, a further 12 cities joined the campaign. The campaign provides data on drug
use based on the levels of different illicit drugs and their metabolites in sources of
wastewater, and an increase in methamphetamine concentration was found in Helsinki and
Espoo over the 2014-2016 period (EMCDDA, 2018). Home growing of cannabis and its
professionalization are rapidly increasing, and it has become easier to get new psychoactive
substances via the internet. Finnish narcotics legislation is based on international
conventions and the Finnish Narcotics Act (Finlex, 1993). Finnish drug policy rests on total
prohibition and the assumption that criminalization reduces the use of illegal drugs.
Finland also has a policy of harm reduction that focuses on minimizing harm to
individuals, the community, and society. Available harm reduction interventions include
needle and syringe programs, testing for infectious diseases, and vaccinations, but not take-
home naloxone programs, drug consumption rooms, or heroin-assisted treatments
(EMCDDA, 2017d).

Cannabis use is mainly concentrated among young people; about 14 % of persons aged
15-34 years used cannabis in the last year (EMCDDA, 2017c). A public survey from 2014
found that 19% of persons aged between 15 and 69 have tried cannabis (National Institute
for Health and Welfare, 2016). Cannabis is used mainly in its herbal forms.

According to a register-based study, the number of problem amphetamine users was
11,000-18,000, and the number of problem opioid users 13,000-15,000 in 2012 (Ollgren et al.,
2014). Buprenorphine is the most common (41%) reason for seeking treatment for problem
drug use; only 2% of drug users take heroin as their primary drug (National institute for
Health and Welfare, 2016). Since 2001, heroin has been largely replaced by buprenorphine,
which typically originates from Lithuania, France, or Norway. Amphetamines originating
in Western Europe are brought to Finland via Estonia, Lithuania, Sweden, and Russia.

The rate of drug-induced mortality among persons aged 15-64 was 43.1 deaths per
million in 2015, the European average being 20.3 deaths per million. However, comparisons
between different countries must be made with caution because of variation in reporting
systems and other issues. Most of the drug-induced deaths in that year involved
buprenorphine, usually in combination with other psychoactive substances such as alcohol
or benzodiazepines (EMCDDA, 2017c).
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2.3.6 Substance use in schizophrenia

About half of all patients with schizophrenia have a substance use disorder relating to a
substance other than tobacco (Regier et al., 1990; Swofford et al., 2000; Mueser et al., 2000;
Barnes et al., 2006; Addington and Addington, 2007; Buckley et al., 2009; Sara et al., 2014a,
Karpov et al., 2017). However, it has been speculated that there might be a descending
trend in the lifetime prevalence of alcohol use disorder in patients with schizophrenia,
which was found to be about 20% in a meta-analysis of Koskinen et al., 2009). Among
patients with psychotic disorders in general, the lifetime prevalence of illicit drug use is
about 1.5-fold higher than in the general population (60% vs. 42%) (Ringen et al., 2008).
According to another Norwegian study, the lifetime prevalence of substance use among
psychotic inpatients (excluding those with psychotic disorders associated with substance
use) is about 63% (Helseth et al., 2009).

Substance use among individuals with psychotic disorder is markedly higher than in
population controls, and this association extends over substances, races, age-groups, and
sex-groups (Hartz et al, 2014). The 15.5-year cumulative hazard rate from substance-
induced psychosis (relating to cannabis, stimulant, opiate, and multiple drug use) for a
diagnosis of schizophrenia is about 18%, and the mean time of transition from substance-
induced psychosis to a diagnosis of schizophrenia is about 13 years. However, over 50% of
patients who made such a transition did so within 2 years. Risk factors include male
gender, younger age, and longer duration of first hospitalization (Alderson et al., 2017).

The most frequently abused substances among patients with schizophrenia (tobacco
excluded) are alcohol, cannabis, and amphetamines (Cantor-Graae et al., 2001; Margolese et
al., 2004; Barnes et al., 2006; Addington, 2007; Helseth et al., 2009). Cannabis use and its
relationship to schizophrenia have been actively studied in recent years, but the effect of
cannabis on the course of schizophrenia is still unclear. Patients with schizophrenia and
cannabis exposure may be more vulnerable to THC than the general population (D’Souza et
al., 2004), and cannabis can be a component that leads to schizophrenia when combined
with other factors (Castle, 2013; Murray et al., 2017). About 65% of patients with
schizophrenia report lifetime use of cannabis (Barnes et al., 2006).

Cannabis use disorders are more common in young, male, and first-episode patients. The
median lifetime prevalence of disorders related to cannabis use in schizophrenia patients is
27%, so around one in four patients with schizophrenia has been diagnosed with cannabis
use disorder (Koskinen et al., 2010). At first-episode psychosis, the prevalence of cannabis
use has been estimated to be about 35% (Myles et al., 2016).

The prevalence of stimulant use disorder in patients with psychosis varies in different
studies, and is associated with regional differences (Sara et al., 2015). The lifetime use of
stimulants among schizophrenia patients is about 40% (Barnes et al., 2006), and the
prevalence of stimulant disorder in this group is around 14%. Stimulant disorders are
roughly ten times more common in persons with schizophrenia or early psychosis
compared to the general population, and over 80% of patients with a stimulant disorder
also have cannabis disorders. A follow-up study of patients after admission for psychoses
found that patients with stimulant disorders alone have a higher incidence of self-harm,
infectious diseases, and non-mental health admissions than patients with cannabis
disorders alone (Sara et al., 2014a). A diagnosis of stimulant disorder before the first
psychosis admission predicts rehospitalizations (Sara et al., 2014b).

The lifetime rate of opioid use among patients with schizophrenia is about 12% (Barnes
et al., 2006). Compared to the whole treatment population in substance abuse treatment
units, a significantly lower proportion of patients with schizophrenia had problems with
heroin (5% vs. 18%). Persons with schizophrenia also had lower incidences of non-heroin
opioid problems (7% vs. 15%) (Chiappelli et al., 2018).

There are multiple potential reasons for increased substance use in psychosis (Gregg et
al., 2007). Patients with comorbid substance use disorder have been found to have higher
substance sensitivity and sensation-seeking traits, and they may try to alleviate their
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symptoms by self-medication (Bizzarri et al., 2009). Younger age, male gender, conduct
disorder, and antisocial personality disorder are often associated with comorbid substance
use (Mueser et al., 1999; Cantor-Graae et al., 2001; Duke et al., 2001; Donoghue et al., 2014;
Stefanis et al., 2014). The co-occurrence of schizophrenia and substance use disorder is
partly attributed to shared polygenic likelihood, which is more likely to be a general risk for
substance use disorder than a specific risk for specific substance use disorders (Hartz et al.,
2017). It has been suggested that the genetic risk factors for schizophrenia (especially within
neural systems that contribute to the risk for both psychosis and addiction) make patients
vulnerable to substance use. This vulnerability may arise before the psychotic symptoms.
Increased substance use in adolescence may both enhance the risk for developing
a substance use disorder, and it can also be an additional risk factor for the appearance of
psychotic symptoms (Khokhar et al.,, 2018). However, there is no evidence of a special
subgroup of schizophrenia that is especially strongly characterized by substance use
(Buckley et al., 2009).

Most patients with psychosis and comorbid substance use disorder do not receive
appropriate treatment (Weaver et al.,, 2001). They are not identified by treatment services,
and they do not receive special intervention (Weaver et al., 2003) which should be a
combination of case and medical management and include possible opioid maintenance
treatment if needed (Kern et al., 2014).

2.3.7 Comorbid serious mental and substance use disorder, and the criminal justice
system

Persons with serious mental disorder and comorbid substance use disorder are
overrepresented in the mental health and substance abuse treatment systems, but also in
the criminal justice system (Baillargeon, 2010). Persons who have this comorbidity are more
likely to be arrested, incarcerated, and to commit acts of violence. They are also more likely
to be reincarcerated within a year of discharge when compared to those with only a mental
or substance use disorder (Messina et al.,, 2004). In the United States, the prevalences of
serious mental illnesses are 3—4 times higher in prisons than in the general population, and
the estimates of current and lifetime prevalence of schizophrenia vary from 2 to 6.5% (Prins
et al., 2014). In jails, the prevalence of current serious mental illness for men was 15% and
for women 30% (Steadman et al., 2009). The vast majority (approximately 75%) of forensic
patients in Australia have a lifetime substance abuse or dependence disorder. They have
more criminal histories and higher level of risks and needs when compared with patients
with only major mental illness (Ogloff, 2004).

This comorbidity of mental and substance use disorder is related to violent offending,
juvenile records, imprisonment, and drug use preceding the index crime. Presence of co-
occurring antisocial personality disorder increases the rate and severity of offending and
necessitates effective treatments (Putkonen et al., 2004; Ogloff et al., 2015). The impact or
lack of mental health and substance use treatment access has been stated to affect to the
prevalence of mental illnesses in prisons (Peters et al., 2015). In Finnish prisons, there has
been a rapid 10-fold increase in psychotic disorders during the years 2005-2016, and
comorbid substance use disorders were detected in only 40% of these prisoners. There was
a rapid process of deinstitutionalization in the 1990s in Finnish mental care, and it has been
stated that more specialized services for persons with severe mental disorder are now
needed (Jiiriloo et al., 2017). However, during the deinstitutionalization of psychiatric services
life expectancy among people with mental disorders increased faster than among general
population (Westman et al., 2012), and it has been argued that the focus should be on
community services, not just on mental health services (Putkonen et al., 2018).

2.3.8 Summary of the literature
Several studies have demonstrated that about half of all patients with psychosis have
problems with substance use. This comorbidity is associated with many poorer outcomes,
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including higher mortality rates. Although the risk of violent behaviour in patients with
psychosis is small, it is higher than in the general population. Comorbid substance use
disorder is apt to increase this risk. The effects of cannabis use among persons with
psychosis have been investigated in several studies, but there have been only few studies
on the effects of opioid use disorder even though opioid use is a rapidly increasing
worldwide problem. The potential benefits and drawbacks of opioid maintenance
treatments are currently unclear, and it is not known how extensively such treatments are
used in this patient group. Also, very little is known about the possible correlations
between hospitalizations and the use of different illegal substances in patients with
schizophrenia. Because substance use disorders have important effects on outcomes among
patients with schizophrenia, there is a need for further research in this area.

Several factors are associated with an increased risk of violent behaviour among persons
with psychotic disorder. Risk assessment tools are used in clinical settings, but their
predictive accuracy is variable, and they can be time consuming to use.
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3 Aims of the study

1. To estimate the lifetime prevalence of amphetamine, cannabis, and opioid use disorders
among patients in a forensic setting.

2. To identify a background marker among patients with psychosis who were later
ordered to involuntary psychiatric treatment as forensic patients.

3. To estimate correlations between psychiatric hospitalizations and amphetamine,
cannabis and opioid use disorders in patients with schizophrenia.

4. To estimate the prevalence of opioid maintenance treatment in patients with
schizophrenia and comorbid opioid use disorder.
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4 Subjects and methods

4.1 GENERAL BACKGROUND OF THE STUDIES

Study I and Study II were based on data of forensic patients obtained from the National
Authority of Medicolegal Affairs. In Study I, the data were compared with information
from Statistics Finland including all patients with both a psychotic disorder and substance
use disorder diagnoses, and with information on substance use in the Finnish general
population from Finnish studies.

Study II included data from the medical files of outpatients with schizophrenia in a
public psychiatric outpatient clinic, and of inpatients with schizophrenia in a University
psychiatric hospital.

In Study 1V, the study population consisted of all patients with schizophrenia spectrum
disorders who were undergoing involuntary treatment as forensic patients in Niuvanniemi
Hospital in 2012.

4.1.1 Study I: Amphetamine, cannabis, and opioid use disorders among forensic
psychiatric patients

The forensic psychiatric examination statements for individuals who were ordered to
involuntary psychiatric treatment as forensic patients with a psychotic disorder during the
years 1995-1999 in Finland were reviewed. The individuals in question were accused of
violent crimes such as homicide, attempted homicide, aggravated assault, rape, or arson.
All of them had undergone a pretrial forensic psychiatric examination. Diagnoses, earlier
crime records, possible amphetamine, cannabis or opioid use disorder (ICD-10), general
socio-demographic information, and the violent crimes that prompted the forensic
psychiatric examination were investigated. The information was gathered retrospectively
from the forensic examination statements.

In 1995-1999, a total of 206 persons were ordered to undergo hospital treatment after
forensic examinations in Finland. Six of these individuals were excluded because of
insufficient information (i.e., there was not enough information in the forensic psychiatric
examination statements), and ten because they were accused of non-violent crimes (e.g.
thefts, burglaries, or drug offences), so the final study population consisted of 190 subjects.

Data were gathered from the National Hospital Discharge Register for the year 1998,
covering all patients who had a diagnosis of a psychotic disorder (ICD-10: F20-29
schizophrenia, schizotypal disorder or delusional disorder), and comorbid amphetamine,
cannabis or opioid use disorder. Information about the Finnish population for the same
year was obtained from Statistics Finland, and information on substance use in the Finnish
population was drawn from Finnish studies. The year 1998 was chosen because it was the
year for which information on the use of the substances in question was available, and it
was acceptably close to the temporal midpoint of the study period (1995-1999). Ethical
approval for this study was received from the Finnish Ministry of Social Affairs and Health.

4.1.2 Study II: Previous forensic examination as a background marker among patients
with psychosis and the risk of future violent behaviour

Like Study I, this work focused on patients ordered to involuntary hospital treatment in
Finland between 1995 and 1999 after forensic mental examination. There were 206 such
patients in total, but one was excluded due to insufficient information (i.e., there was not
enough information in the forensic mental examination statement), and ten due to being
accused of non-violent crimes, so the final sample consisted of 184 individuals.
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Ethical approval for the study was granted by the Finnish Ministry of Social Affairs and
Health.

4.1.3 Study III: Hospitalization rates in patients with schizophrenia and comorbid
amphetamine, cannabis, or opioid use disorder

The study population initially consisted of 150 patients who were previously diagnosed
with schizophrenia according to ICD-10. All data were collected from the medical files of 75
outpatients in a public psychiatric outpatient clinic (Itdkeskus Psychiatric Outpatient Clinic,
Helsinki) and 75 inpatients in a University psychiatric hospital (Kuopio University
Hospital, Kuopio). The sample was constructed by adding the first six or seven patients
admitted to each clinic in each month of 2010 until the quota of 75 patients from each
environment was reached. The diagnoses, substance use history, and psychiatric treatment
history of each patient were gathered, together with general socio-demographic
information. In addition, the subjects’ ICD-10 codes at discharge were checked. The
psychiatric medical files were investigated to determine whether each subject satisfied the
diagnostic criteria for harmful use or dependence of amphetamine, cannabis, or opioids
according to the ICD. In most cases, no urine screen data were available. Of the 150 patients
initially included in this study, four were excluded because of insufficient information (i.e.,
there was not enough information about substance use or psychiatric treatment history in
the medical files). Ethical approval was obtained from the National Institute for Health and
Welfare, the Research Ethics Committee of the Kuopio University Hospital, and the
committee of the City of Helsinki Health Centre.

4.1.4 Study IV: Opioid maintenance treatment among forensic patients with
schizophrenia and opioid use disorder

The study population of 148 individuals included all patients with schizophrenia spectrum
disorder undergoing involuntary treatment as forensic patients in Niuvanniemi Hospital in
2012. Diagnoses and socio-demographic information were collected from the hospital’s
medical registers as forensic examination statements and patient files, and opioid use
disorder was defined as either harmful use or dependence according to ICD-10. The study
population was compared with the available information from the persons using substance
abuse services. According to that information, 565 of the 1860 persons (30.4%) using those
services were receiving maintenance treatment. The study was approved by the National
Institute for Health and Welfare.
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5 Results

5.1 STUDY 1

According the forensic psychiatric examination statements for individuals who were
ordered to involuntary psychiatric treatment as forensic patients, the prevalences for
cannabis, amphetamine, and opioid use disorders were 22.1%, 14.7%, and 4.7%,
respectively. The risk ratios (forensic patients vs. other patients with psychosis) were 105.44
for amphetamine, 122.83 for cannabis, and 94.90 for opioid use disorder.

Cannabis use disorder was 1.5-fold (95% CI 0.97-2.31) more common than amphetamine
use disorder among forensic patients, and 1.3- fold (95% CI 0.81-2.16) more common
among non-forensic patients. The prevalences of cannabis-related diagnoses were 4.7- fold
(95% CI 2.34-9.32) more common than opioid use disorders among forensic patients (95%
CI 2.34-9.32), and 3.7-fold (95% CI 1.84-7.44) more common among non-forensic patients.
Of the final study population of forensic patients, 172/190 (90.5%) were male, 116/190 (61%)
had schizophrenia, 26/190 (14%) delusional psychoses, 14/190 (7%) schizoaffective
disorders, and 26/190 (14%) other psychoses.

5.2 STUDY II

A total of 96 subjects of the 184 patients (52.2%) had a prior criminal record (covering all
crimes, including minor offenses), and 26 (14.2%) had previously undergone at least one
forensic mental examination. The diagnosis of psychosis was made before the index crime
or crimes in 110 cases of 184 (59.8%). A total of 22 of those 110 patients (20.0%) had already
undergone at least one earlier forensic mental examination (12.0% of the total study
population), and 61 of the 110 patients (55.5%) had a criminal record.

Ten of those 22 patients (45.5%) who had received a diagnosis of a psychotic disorder
before the index crime had been in psychiatric inpatient treatment following their earlier
forensic mental examination. Nine of these ten were released to psychiatric outpatient care,
and one patient commit a new crime while still in hospital treatment and underwent a new
forensic mental examination. Ten patients (45.5%) went to prison after the forensic mental
examination. Seven of the 22 patients (31.8%) had undergone two prior forensic mental
examinations. Of the 22 patients, two patients (9.0%) were found not guilty by reason of
insanity, but they were also not considered to require psychiatric hospital treatment after
the forensic mental examination (Figure 1). Twenty-one of the 22 patients (95.5%) had a
schizophrenia spectrum diagnosis (ICD-10: F20-25).

Seventy-four of the 184 subjects (40.2%) had not been diagnosed with a psychotic
disorder prior to their forensic mental examination. The frequencies of amphetamine,
cannabis, and opioid use disorders among patients diagnosed with a psychotic disorder
before the index crime were very similar to those among patients whose first diagnosis of
psychosis occurred during the forensic mental examination for the index crime.

Of the study population of 184 forensic patients, 112/184 (61%) had schizophrenia, 28/184
(15%) delusional psychoses, 13/184 (7%) schizoaffective disorders, 7/184 (4%) affective
disorders, and 24/184 (13%) other psychoses.
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Figure 1. A flow chart of the study population (Study II).

5.3 STUDY III

The final study sample included 146 patients, and nine of them (6.2%) had a history of
harmful use or dependence on more than one of the studied substances.

Among patients with schizophrenia and harmful use or dependence on any substance
under study (amphetamine, cannabis and/or opioid), the number of hospitalizations was
1.51-fold greater (95% CI 1.30-1.76) than that for non-users (p < 0.001). The incidence rate
ratio for hospitalizations was 2.9 (2.47-3.63) for opioid use disorder compared to those with
no harmful use of opioids or opioid dependence, 2.0 (1.71-2.41) for amphetamine use
disorder, and 1.6 (1.33-1.84) for cannabis use disorder. The risk of hospitalizations was
significantly higher for harmful use or dependence according to ICD-10 on opioids than for
harmful use or dependence on amphetamines (p < 0.001) or cannabis (p < 0.001). Among
patients with polysubstance use disorder, the incidence rate ratio for hospitalizations was
2.3 (1.91-2.76).

The mean ages of the 64 men and 82 women were 25 (SD + 7) years and 26 (SD + 9) years.
Of the 146 subjects in the cohort, sixteen (10.9%) had a history of harmful use or
dependence on cannabis, thirteen (8.9%) on amphetamine, and six (4.1%) on opioids (Figure
2). Of opioid use disorders, three subjects used buprenorphine and one used heroin; no
information was available regarding the main opioid used by the remaining two opioid-
dependent subjects. The medical files indicated that none of the subjects had been
prescribed opioids.
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Figure 2. A flow chart of the study population (Study III).

5.4 STUDY 1V

Of the study population, 23/148 (15.6%) had a history of harmful opioid use or dependence
according to ICD-10, and 2/23 (8.7%) had received opioid maintenance treatment (95% CI =
1.1-28.0). Because dependence and harmful use can be challenging to distinguish from each
other based on information collected retrospectively, these two categories were combined.
The corresponding proportion among all patients with harmful use/dependence using
substance abuse treatment services was 565/1860 (30.4%) (95% Cl: 28.3-32.5). The fraction of
patients receiving maintenance treatment was significantly lower among the cohort of
forensic patients (p = 0.022).

The cohort of forensic patients consisted of 148 persons, of whom 141 (95.3%) were male,
83 (56.1%) had paranoid, 30 (20.3%) undifferentiated, 5 (3.4%) hebephrenic, and 6 (4.1%)
some other type of schizophrenia. A total of 24/184 (16.2%) had a schizoaffective disorder.
The mean age of the sample was 42.8 years, and the mean age at the time of offense was
30.9 years.
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6 Discussion

This thesis presents an investigation into possible differences in between the prevalence of
the three most commonly used illicit substances (amphetamines, cannabis and opioids)
among patients with psychosis in a forensic setting. The goal was to find potential
differences in between these substances in terms of how their use is associated with
rehospitalizations of patients with schizophrenia. Another goal was to obtain information
on the role of opioid maintenance treatment in the treatment of patients with schizophrenia
and comorbid opioid use disorder. An additional objective was to identify an easily used
background marker among patients with psychosis who were later ordered to involuntary
psychiatric treatment as forensic patient.

The studies presented in this thesis supported earlier findings of the high prevalence of
substance abuse among patients with psychosis (Regier et al., 1990; Koskinen et al., 2010;
Sara et al., 2014a; Jorgensen et al., 2018) when compared to general population (Ollgren et
al., 2014; National institute for Health and Welfare, 2016; EMCDDA, 2017d). A history of
problematic substance use has been found to be highly prevalent among offenders with
psvchotic illness and severe violent crime, and substance abuse has a strong mediating
effect on the risk for violent offending in schizophrenia (Fazel et al., 2009a). For example, in
a study of Yee et al. (2011), the history of hazardous alcohol intake or the use of any illicit
drug was present in almost all cases (95%), and according the study of Kudumija et al.
(2014), alcohol addiction is the strongest violent offending predictor.

The increased risk of violent offending has not been attributed only to the effects of
comorbid substance abuse in patients with schizophrenia (Short et al., 2013), but in forensic
settings, about 25% of patients with schizophrenia and comorbid substance abuse are found
to be violent offenders, compared to only 7% of patients without this comorbidity (Rice et
al., 1995). In females, schizophrenia is a particularly strong risk factor for violence (Short et
al., 2013), but when the psychosocial history of homicidal offenders was explored, there
was no gender differences in the prevalence of substance abuse or psychiatric diagnoses
(Putkonen et al., 2011).

This is the first study exploring amphetamine, cannabis and opioid use disorders among
forensic patients with a serious mental illness and violent crimes. Amphetamine use has
been associated with the possibility of violent outbursts (Lowinson et al., 1997; Hakansson
and Jesionowska, 2018), and it could be expected that amphetamine users would be
overrepresented. However, in the study presented herein (Study I), there were no
substantial differences in the relative prevalences of amphetamine use disorders between
forensic and non-forensic patients with a psychotic disorder. Cannabis use disorder was
more common than amphetamine or opioid use disorder among forensic patients with a
severe psychotic illness. Also, prevalences of amphetamine and opioid use disorders were
higher in this patient group than estimated from the comparison group, but the
corresponding difference in the prevalences of cannabis use disorder was small.

According to earlier findings, the distribution of psychotic illness has been found to be
high among abusers of amphetamine and cannabis in contrast to the lower prevalence of
psychosis among abusers of opioids (Dalmau et al., 1999), and opioids are described to be
the only sedative drugs that have anti-psychotic effect (Maremmani et al., 2014), and so
with this sample of forensic patients caution must be applied, as the findings might not be
transferable to all patients with psychosis.

The burden of violent behaviour highlights the importance of preventive interventions,
and successful preventive efforts may improve the life of many persons. In the etiology of
violent behavior among patient with schizophrenia, genetic and early environmental risk
factors have an important role (Fazel et al., 2009b). According to a meta-analysis of Nielssen



25

et al. (2010), approximately 4 in 10 homicides committed by persons with a psychotic
disorder occur before treatment. This is in line with the finding in the study presented
herein. In this study, the diagnosis of psychosis was made before the violent crime in 60%
(110/184) of the cases, but violent crimes included also attempted homicide, aggravated assault,
rape and arson.

Conviction for a violent crime before the diagnosis of schizophrenia may be the strongest
predictor of future convictions for such crimes (Witt et al., 2015). There is a group of high-
risk patients with severe chronic schizophrenia, which is not detected or treated properly
(De Tribolet-Hardy et al., 2016). The scope for primary prevention of aggressive behaviour
among persons with psychotic disorders such as schizophrenia is limited, but secondary
prevention might be possible. Different risk assessment tools are used in clinical and
criminal settings, but their predictive accuracy is variable. They might identify low risk
individuals with high levels of accuracy, but they cannot be used as sole determinants
(Fazel et al., 2012). Also, the tools are usually developed in individuals without psychosis
(Singh et al., 2011), and are often time consuming to use. A prediction score for risk of
committing violent crime in individuals with schizophrenia or bipolar disorder was
developed by Fazel et al. (2017). It was based on routinely collected factors, and helps to
identify especially those who are at low risk of violent offending. The strongest predictors
in 12 months are conviction of previous violent crime, male sex, and age. According the
study presented herein, previous forensic mental examination can be a useful background
marker among psychotic patients indicating effective violence relapse prevention. It can be
used easily in daily clinical work to help recognize members of high-risk subgroup (Study
II). These patients, who have a diagnosis of psychotic disorder and have undergone
forensic mental examination, need special monitoring of symptoms, substance abuse,
medication compliance, and aggressive or antisocial behaviour.

Hospitalization rates have been used to assess the overall effectiveness of psychiatric
care systems (Durbin et al.,, 2007), and readmissions can be considered an indicator of
relapse in schizophrenia (Olivares et al, 2013). At least in Finland, patients with
schizophrenia are primarily readmitted to psychiatric hospitals because of relapses.
Substance use disorders have a significant impact on the hospitalization rates of patients
with schizophrenia (Schmidt et al., 2011; Addington et al., 2013), but to date, it is not known
whether or not there are differences between different substances and their associations
with the number of hospitalizations. As stated in several publications (Margolese et al.,
2004; Barnes et al. 2006; Addington et al., 2007), patients with schizophrenia had cannabis
use disorder most frequently according to the study presented herein, but as a novel
finding it was found out that harmful use or dependence of opioids in patients with
schizophrenia was associated with higher risk of hospitalization than either harmful use or
dependence of amphetamine or cannabis (Study III).

Although considerable research has been devoted to the nature of the relationship
between cannabis use and schizophrenia, rather less attention has been paid to other
specific substances. The burden of disease consequent of drug dependence is highest when
it is question of opioid dependence (UNODC, 2017), and patients diagnosed with opioid
use disorder and schizophrenia belong to the costliest group of all patients with opioid
abuse (Shei et al., 2015). However, there is only limited number of previous studies about
opioid maintenance treatment among patients with schizophrenia and comorbid opioid
abuse. The findings presented here (Study IV) indicate that at least in this subgroup of
forensic patients with schizophrenia, such treatments are rarely used for patients with
schizophrenia and comorbid opioid use despite the WHO’s recommendation that opioid
maintenance treatments should be available in different settings (WHO, 2009). Evidence-
based medications for opioid dependence can be used successfully in patients with severe
mental disorder as schizophrenia (Robertson et al., 2018), but on the other hand, it has been
described that the retention rate in opioid maintenance treatment among patients with
schizophrenia at 12 months is less than 10%, and about 55% of the patients have illicit
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opioid use during the treatment (Guerra et al., 2006). Compared to other patients, these
patients are more likely to have been homeless and to have had a recent psychiatric
hospitalization (Marienfeld and Rosenheck, 2015).

In an Iranian descriptive study of 100 patients with schizophrenia, as much as 50% of
patients had opioid dependence disorder based on DSM-1V criteria. This high prevalence of
dependence is probably influenced by the easy access and low price of opioids in Iran, but
it was speculated that patients with schizophrenia may use opioids as self-medication to
reduce positive symptoms (Ghaffarinejad et al., 2009). This theory may be relevant only for
patients who progressed from psychotic disorder to drug addiction, not vice versa
(Maremmani et al., 2011).

In the study presented herein, only about 9% (2/23) of forensic patients with
schizophrenia and comorbid opioid use disorder had received opioid maintenance
treatment. In comparison, the estimated proportion of problem opioid users undergoing
maintenance treatment suggests a treatment coverage rate of about 50% in the European
Union (EMCDDA, 2010). In Finland, opioid maintenance treatment is typically initiated in
inpatient units, after which the clients are transferred to social outpatient services or health
centers (EMCDDA, 2017d). The coverage of maintenance treatment in Finland may vary
between different regions, and there is no other monitoring system or register of clients in
treatment but data collection on a voluntary and anonymous basis by the centers for
prevention and treatment of addiction (Partanen et al.,, 2017). About 2,400 patients were
receiving opioid maintenance treatment at the end of 2011 according a survey of all units
providing medication-assisted detoxification and maintenance treatment for opioid
dependence (Partanen et al., 2014), but according the information of maintenance treatment
collected by THL, the number of persons in opioid maintenance treatment in 2011 was 565.
This information did not cover all the units offering substance abuse services (Forsell, 2012).

The latest estimate of persons with problem opioid use in Finland is 13,000-15,000 from
the year 2012 (EMCDDA, 2017d). According a recent study, the number of clients in opioid
maintenance treatment has increased being about 30% higher in 2015 than in 2011
(Partanen et al., 2017). Although there is a decline in the nonmedical use of prescription
opioids at least in the Unites States, recent prevalence rates of opioid users indicate a
notable increase in heroin use (Marsh et al., 2018). So, it could be expected that the overall
number of opioid users is not going to diminish in the near future.
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7 Limitations

The primary limitation of these studies is their retrospective design and care should be
taken when interpreting the results. Data were originally collected for other purposes.
There maybe also unknown potential confounders. Basic categorical variables were used,
but not matching. Inclusion to the studies was restricted to clear categories (forensic and
schizophrenia patients). The forensic psychiatric statements present the results of thorough
psychiatric investigations and are generally considered reliable information sources.
Moreover, the statements are independently evaluated by THL, and are all prepared using
the same standards, which improves their homogeneity. As such, the data in the forensic
psychiatric statements can be considered comprehensive and of sufficient quality.

There are only estimates of the prevalence of amphetamine, cannabis, and opioid use in
Finland, and no exact information about the use of these substances in 1998 is available.
Additionally, substance use disorder diagnoses presumably underestimate actual usage
levels. Among psychotic persons, the prevalence of substance use and substance use
disorders is probably much higher than that recorded in national hospital discharge
statistics. However, it can be assumed that this underestimation applies equally to all illicit
substances. It is thus unlikely that missing information would bias the results because it
would be missing for incidental reasons. Considering all studies herein, the diagnoses of
harmful use or dependence (amphetamine, cannabis, and opioids) were made based on the
subjects’ psychiatric medical files, and the fulfilment of the ICD-10 diagnostic criteria was
checked. In most cases no urine screen data were available. All data were collected by the
same person, so inter-rater reliability was not an issue.

There is no comprehensive statistics of the use of substance abuse services in Finland. It
has been voluntary for the treatment places to participate to the information collection
organized by THL, and it has been estimated that the available information has covered
only about third of the users of those services (Forsell, 2012). So, the information of persons
with opioid use disorder and their treatment is quite incomplete. However, in this study, it
was presumed that the information available was representative enough since information
from different substance abuse services is not described to be missing from systematic
reasons.

The categories of dependence and harmful use can were combined (Study IV), and so it
is theoretically possible that among forensic patients with opioid use disorder there were
also patients with only harmful use of opioids, not dependence.
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8 Conclusions and future directions

The general consequences of the possible violent offending resulting from a psychotic
disorder affect not only the patient and the index victim but people around them, resulting
in enormous human suffering and having long-standing consequences for health, social
and criminal systems. These forensic patients with violent behaviour constitute a small but
important subgroup of the most stigmatized patients. The studies herein show that violent
behaviour among patients with psychosis is associated with amphetamine, cannabis or
opioid use disorder.

According to this study, opioid use disorder is associated with poorer outcome in
patients with schizophrenia when compared to amphetamine or cannabis use disorder.
However, little is known about the impact of possible opioid maintenance treatment in this
patient group. Coordination of mental health care and substance disorder services is
essential for successful treatment, and more attention to possible opioid use disorder
among patients with severe psychotic disorder should be given when planning
comprehensive treatment. This is of special importance because the use of different types of
opioids is a growing problem worldwide.

Previous forensic examination appears to be an easily checked background marker among
patients with psychosis who were later ordered to psychiatric treatment as forensic patients.



29

References

Abel KM, Drake R, Goldstein JM. Sex differences in schizophrenia. International Review of
Psychiatry 22: 417-428, 2010.

Addington DE, Patten SB, McKenzie E, Addington J. Relationship between relapse and
hospitalization in first-episode psychosis. Psychiatric Services 64: 796-799, 2013.

Addington ], Addington D. Patterns, predictors and impact of substance use in early
psychosis: a longitudinal study. Acta Psychiatrica Scandinavica 115: 304-309, 2007.

Alardisanen A, Miettunen J, Rasdanen P, Fenton W, Koivumaa-Honkanen HT, Isohanni M.
Suicide rate in schizophrenia in the Northern Finland 1966 birth cohort. Social Psychiatry
and Psychiatric Epidemiology 44: 1107-1110, 2009.

Alderson HL, Semple DM, Blayney C, Queirazza F, Chekuri V, Lawrie SM. Risk of
transition to schizophrenia following first admission with substance-induced psychotic
disorder: A population-based longitudinal cohort study. Psychological Medicine 3: 1-§,
2017.

Alger BE. Getting high on the endocannabinoid system. Cerebrum: The Dana Forum on
Brain Science 2013: 14, 2013.

Allsop DJ, Copeland J, Lintzeris N, Dunlop AJ, Montebello M, Sadler C, Rivas GR, Holland
RM, Muhleisen P, Norberg MM, Booth J, McGregor IS. Nabiximols as an agonist
replacement therapy during cannabis withdrawal: a randomized clinical trial. JAMA
Psychiatry 71, 281-291, 2014.

Allsop DJ, Lintzeris N, Copeland ], Dunlop A, McGregor IS. Cannabinoid replacement
therapy (CRT): Nabiximols (Sativex) as a novel treatment for cannabis withdrawal. Clinical
Pharmacology & Therapeutics 97: 571-574, 2015.

Almond S, Knapp M, Francois C, Toumi M, Brugha T. Relapse in schizophrenia: costs,
clinical outcomes and quality of life. The British Journal of Psychiatry 184: 346-351, 2004.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders,
5th edition. Washington DC. American Psychiatric Press 2013.

Amore M, Menchetti M, Tonti C, Scarlatti F, Lundgren E, Esposito W, Berardi D. Predictors
of violent behavior among acute psychiatric patients: clinical study. Psychiatry and Clinical
Neuroscience 62: 247-255, 2008.

an der Heiden W, Héafner H. Investigating the long-term course of schizophrenia by
sequence analysis. Psychiatry Research 228: 551-559, 2015.

Anderson KK, Cheng ], Susser E, McKenzie KJ, Kurdyak P. Incidence of psychotic disorders
among first-generation immigrants and refugees in Ontario. Canadian Medical Association
Journal 187: E279-E286, 2015.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Addington%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17355521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Addington%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17355521
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almond%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15056580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knapp%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15056580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Francois%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15056580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toumi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15056580
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brugha%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15056580

30

Arseneault L, Moffitt TE, Caspi A, Taylor PJ, Silva PA. Mental disorders and violence in a
total birth cohort: results from the Dunedin Study. Archives of General Psychiatry 57: 979-
986, 2000.

Arseneault L, Cannon M, Witton J, Murray RM. Causal association between cannabis and
psychosis: examination of the evidence. British Journal of Psychiatry 184: 110-117, 2004.

Atakan Z. Cannabis, a complex plant: different compounds and different effects on
individuals. Therapeutic Advances in Psychopharmacology 2: 241-254, 2012.

Baillargeon J1, Penn JV, Knight K, Harzke A], Baillargeon G, Becker EA. Risk of
reincarceration among prisoners with co-occurring severe mental illness and substance use
disorders. Administration and Policy in Mental Health 37: 367-374, 2010.

Barnes TRE, Mutsatsa SH, Hutton SB, Watt HC, Joyce EM. Comorbid substance use and age
at onset of schizophrenia. British Journal of Psychiatry 188: 237-242, 2006.

Baskin-Sommers A, Sommers, I. Methamphetamine use and violence among young adults.
Journal of Criminal Justice 34: 661-674, 2006.

Bebbington PE, Bhugra D, Brugha T, Singleton N, Farrell M, Jenkins R, Lewis G, Meltzer H.
Psychosis, victimisation and childhood disadvantage: evidence from the second British
National Survey of Psychiatric Morbidity. The British Journal of Psychiatry 185: 220-226,
2004.

Berman SM, Kuczenski R, McCracken ]JT, London ED. Potential adverse effects of
amphetamine treatment on brain and behavior: a review. Molecular Psychiatry 14: 123-142,
2009.

Bermanzohn PC, Porto L, Arlow PB, Pollack S, Stronger R, Siris SG. Hierarchical diagnosis
in chronic schizophrenia: a clinical study of co-occurring syndromes. Schizophrenia
Bulletin 26: 517-525, 2000.

Benros ME, Mortensen PB, Eaton WW. Autoimmune diseases and infections as risk factors
for schizophrenia. Annals of the New York Academy of Sciences 1262: 56-66, 2012.

Bizzarri JV1, Rucci P, Sbrana A, Miniati M, Raimondi F, Ravani L, Massei GJ, Milani F,
Milianti M, Massei G, Gonnelli C, Cassano GB. Substance use in severe mental illness: self-
medication and vulnerability factors. Psychiatric Research 165: 88-95, 2009.

Bitter I, Czobor P, Borsi A Fehér L, Nagy BZ, Bacskai M, Rakonczai P, Hegyi R, Németh T,
Varga P, Gimesi-Orszagh ], Fadgyas-Freyler P, Sermon ], Takacs P. Mortality and the
relationship of somatic comorbidities to mortality in schizophrenia. A nationwide matched-
cohort study. European Psychiatry 45: 97-103, 2017.

Brennan PA, Mednick SA, Hodgins S. Major mental disorders and criminal violence in a
Danish birth cohort. Archives of General Psychiatry 57: 494-500, 2000.

Bramness JG, Gundersen JH, Guterstam ], Rognli EB, Konstenius M, Leberg EM, Medhus
S, Tanum L, Franck J. Amphetamine-induced psychosis - A separate diagnostic entity or
primary psychosis triggered in the vulnerable? BMC Psychiatry 12: 221, 2012.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Baillargeon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Penn%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knight%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harzke%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baillargeon%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Becker%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=19847638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bizzarri%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rucci%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sbrana%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miniati%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raimondi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massei%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milianti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massei%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonnelli%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19054572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cassano%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=19054572

31

Brown S, Kim M, Mitchell C, Inskip H. Twenty five year mortality of a community cohort
with schizophrenia. The British Journal of Psychiatry 196: 116-121, 2010.

Brown AS, Patterson PH. Maternal infection and schizophrenia: implications for
prevention. Schizophrenia Bulletin 37: 284-290, 2011.

Buckley PF, Miller BJ, Lehrer DS, Castle DJ. Psychiatric comorbidities and schizophrenia.
Schizophrenia Bulletin 35: 383—402, 2009.

Bushe CJ, Taylor M, Haukka ]. Mortality in schizophrenia: a measurable clinical endpoint.
Journal of Psychopharmacology 24(54): 17-25, 2010.

Callaghan RC, Veldhuizen S, Jeysingh T, Orlan C, Graham C, Kakouris G, Remington G,
Gatley ]. Patterns of tobacco-related mortality among individuals diagnosed with
schizophrenia, bipolar disorder, or depression. Journal of Psychiatric Research 48: 102-110,
2014.

Castells X, Ramos-Quiroga JA, Bosch R, Nogueira M, Casas M. Amphetamines for
Attention Deficit Hyperactivity Disorder (ADHD) in adults. The Cochrane database of
systematic reviews 15: CD007813, 2011.

Cannon TD, van Erp TG, Rosso IM, Huttunen M, Lonnqvist J, Pirkola T, Salonen O,
Valanne L, Poutanen VP, Standertskjold-Nordenstam CG. Fetal hypoxia and structural
brain abnormalities in schizophrenic patients, their siblings, and controls. Archives of
General Psychiatry 59: 35-41, 2002.

Cantor-Graae E, Nordstrom LG, McNeil TF. Substance abuse in schizophrenia: a review of
the literature and a study of correlates in Sweden. Schizophrenia Research 48: 69-82, 2001.

Cantor-Graae E, Selten JP. Schizophrenia and migration: a meta-analysis and review. The
American Journal of Psychiatry 162: 12-24, 2005.

Cardno AG, Marshall EJ, Coid B, Macdonald AM, Ribchester TR, Davies NJ, Venturi P,
Jones LA, Lewis SW, Sham PC, Gottesman II, Farmer AE, McGuffin P, Reveley AM, Murray
RM. Heritability estimates for psychotic disorders. The Maudsley twin psychosis series.
Archives of General Psychiatry 56: 162-168, 1999.

Castle DJ. Cannabis and psychosis: what causes what? F1000 Medicine Reports 5: 1, 2013.

Chiappelli J, Chen S, Hackman A, Elliot Hong L. Evidence for differential opioid use
disorder in schizophrenia in an addiction treatment population. Schizophrenia Research
194: 26-31, 2018.

Clement BA, Goff CM, Forbes TDA. Toxic amines and alkaloids from Acacia berlandieri.
Phytochemistry 46: 249-254, 1997.

Coodin S, Staley D, Cortens B, Desrochers R, McLandress S. Patient factors associated with
missed appointments in persons with schizophrenia. Canadian journal of psychiatry 49:
145-148, 2004.

Cooper S, Klugman ], Heimberg RG, Anglin DM, Ellman LM. Attenuated positive
psychotic symptoms and social anxiety: Along a psychotic continuum or different
constructs? Psychiatry Research 235: 139-147, 2016.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiappelli%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28487076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28487076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hackman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28487076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elliot%20Hong%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28487076
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiappelli+non-heroin+schizophrenia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chiappelli+non-heroin+schizophrenia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coodin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15065750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Staley%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15065750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cortens%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15065750
https://www.ncbi.nlm.nih.gov/pubmed/?term=Desrochers%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15065750
https://www.ncbi.nlm.nih.gov/pubmed/?term=McLandress%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15065750

32

Coyle JT, Basu A, Benneyworth M, Balu D, Konopaske G. Glutamatergic synaptic
dysregulation in schizophrenia: therapeutic implications. Handbook of Experimental
Pharmacology 213: 267-295, 2012.

Crippa JA, Derenusson GN, Ferrari TB, Wichert-Ana L, Duran FL, Martin-Santos R, Simoes
MYV, Bhattacharyya S, Fusar-Poli P, Atakan Z, Santos Filho A, Freitas-Ferrari MC, McGuire
PK, Zuardi AW, Busatto GF, Hallak JE. Neural basis of anxiolytic effects of cannabidiol
(CBD) in generalized social anxiety disorder: A preliminary report. Journal of
Psychopharmacology 25: 121-310, 2011.

Crisp AH, Gelder MG, Rix S, Meltzer HI, Rowlands OJ. Stigmatisation of people with
mental illnesses. The British Journal of Psychiatry 177: 4-7, 2000.

Crump C, Winkleby MA, Sundquist K, Sundquist J. Comorbidities and mortality in persons
with schizophrenia: A Swedish National Cohort Study. The American Journal of Psychiatry
170: 324-333, 2013a.

Crump C, Sundquist K, Winkleby MA, Sundquist J. Mental disorders and vulnerability to
homicidal death: Swedish nationwide cohort study. BMJ 346: {557, 2013b.

Crump C, Sundquist K, Winkleby MA, Sundquist J. Mental disorders and risk of accidental
death. The British Journal of Psychiatry 203: 297-302, 2013c.

Dalmau A, Bergman B, Brismar B. Psychotic disorders among inpatients with abuse of
cannabis, amphetamine and opiates. Do dopaminergic stimulants facilitate psychiatric
illness? European Psychiatry: The Journal of the Association of European Psychiatrists 14:
366-371, 1999.

Darke S, Kaye S, McKetin R, Duflou J. Major physical and psychological harms of
methamphetamine use. Drug and Alcohol Review 27: 253-262, 2008.

Davies G, Welham ], Chant D, Torrey EF, McGrath ]J. A systematic review and meta-
analysis of Northern Hemisphere season of birth studies in schizophrenia. Schizophrenia
Bulletin 29: 587-593, 2003.

Dawe S, Davis P, Lapworth K, McKetin R. Mechanisms underlying aggressive and hostile
behavior in amphetamine users. Current Opinion in Psychiatry 22: 269-273, 2009.

Degenhardt L, Randall D, Hall W, Law M, Butler T, Burns L. Mortality among clients of a
state—wide opioid pharmacotherapy program over 20 years: Risk factors and lives saved.
Drug Alcohol Depend 357: 9-15, 2009.

Degenhardt L, Bucello C, Mathers B, Briegleb C, Ali H, Hickman M, McLaren J. Mortality
among regular or dependent users of heroin and other opioids: A systematic review and
meta-analysis of cohort studies. Addiction 106: 32-51, 2011.

Degenhardt L, Ferrari AJ, Calabria B, Hall WD, Norman RE, McGrath J, Flaxman AD,
Engell RE, Freedman GD, Whiteford HA, Vos T. The global epidemiology and contribution
of cannabis use and dependence to the global burden of disease: Results from the GBD 2010
study. PLoS ONE 8: 76635, 2013


https://www.ncbi.nlm.nih.gov/pubmed/?term=Crisp%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=10945080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gelder%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=10945080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rix%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10945080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meltzer%20HI%5BAuthor%5D&cauthor=true&cauthor_uid=10945080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowlands%20OJ%5BAuthor%5D&cauthor=true&cauthor_uid=10945080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dalmau%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10683620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bergman%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10683620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brismar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10683620
https://www.ncbi.nlm.nih.gov/pubmed/?term=Degenhardt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucello%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathers%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Briegleb%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hickman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=McLaren%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21054613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norman%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGrath%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flaxman%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Engell%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freedman%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whiteford%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=24204649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vos%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24204649

33

Degenhardt L, Charlson F, Mathers B, Hall W D, Flaxman A D, Johns N, Vos T. The global
epidemiology and burden of opioid dependence: results from the global burden of disease
2010 study. Addiction 109: 1320-1333, 2014.

De Hert M, Wampers M, Jendricko T, Franic T, Vidovic D, De Vriendt N, Sweers K,
Peuskens J, van Winkel R. Effects of cannabis use on age at onset in schizophrenia and
bipolar disorder. Schizophrenia Research 126: 270-276, 2011.

Dickerson F, Boronow J, Stallings C, Origoni A, Yolken R. Toxoplasma gondii in
individuals with schizophrenia: association with clinical and demographic factors and with
mortality. Schizophrenia Bulletin 33: 737-740, 2007.

Dickerson F, Stallings C, Origoni A, Vaughan C, Khushalani S, Yang S, Yolken R. C-reactive
protein is elevated in schizophrenia. Schizophrenia Research 143: 198-202, 2013.

Dickerson F, Stallings C, Origoni A, Schroeder ], Khushalani S, Yolken R. Mortality in
schizophrenia: clinical and serological predictors. Schizophrenia Bulletin 40: 796-803, 2014.

Dickerson F, Origoni A, Schroeder ], Schweinfurth LA, Stallings C, Savage CL, Katsafanas
E, Banis M, Khushalani S, Yolken R. Mortality in schizophrenia and bipolar disorder:
Clinical and serological predictors. Schizophrenia Research 170: 177-183, 2016.

Di Forti M, Marconi A, Carra E, Fraietta S, Trotta A, Bonomo M, Bianconi F, Gardner-Sood
P, O'Connor J, Russo M, Stilo SA, Marques TR, Mondelli V, Dazzan P, Pariante C, David
AS, Gaughran F, Atakan Z, Iyegbe C, Powell ], Morgan C, Lynskey M, Murray RM.
Proportion of patients in south London with first-episode psychosis attributable to use of
high potency cannabis: a case-control study. Lancet Psychiatry 2: 233-238, 2015.

van Dijk D, Koeter MW]J, Hijman R, Kahn RS, van den Brink, W. Effect of cannabis use on
the course of schizophrenia in male patients: A prospective cohort study. Schizophrenia
Research 137: 50-57, 2012.

Donoghue K, Doody GA, Murray RM, Jones PB, Morgan C, Dazzan P, Hart ], Mazzoncini
R, Maccabe JH. Cannabis use, gender and age of onset of schizophrenia: data from the
ZSOP study. Psychiatry Research 215: 528-532, 2014.

Durbin J, Lin E, Layne C, Teed M. Is readmission a valid indicator of the quality of inpatient
psychiatric care? The Journal of Behavioural Health Services & Sesearch 34: 137-150, 2007.

D'Souza DC, Perry E, MacDougall L, Ammerman Y, Cooper T, Wu YT, Braley G,
Gueorguieva R, Krystal JH. The psychotomimetic effects of intravenous delta-9-
tetrahydrocannabinol ~ in  healthy  individuals:  implications for  psychosis.
Neuropsychopharmacology 29: 1558-1572, 2004.

Duke PJ, Pantelis C, McPhillips MA, Barnes TRE. Comorbid non-alcohol substance misuse
among people with schizophrenia. British Journal of Psychiatry 179: 509-513, 2001.

Ekman M, Granstrom O, Omerov S, Jacob J, Landen M. The societal cost of schizophrenia in
Sweden. The Journal of Mental Health Policy and Economics 16: 13-25, 2013.

Eronen M, Tiihonen ], Hakola P. Schizophrenia and homicidal behavior. Schizophrenia
Bulletin 22: 83-89, 1996a.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Donoghue%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doody%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morgan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dazzan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hart%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazzoncini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazzoncini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maccabe%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=24461684
https://www.ncbi.nlm.nih.gov/pubmed/24461684
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durbin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17437186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17437186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Layne%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17437186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teed%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17437186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braley%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15173844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gueorguieva%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15173844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krystal%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=15173844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23676412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Granstrom%20O%5BAuthor%5D&cauthor=true&cauthor_uid=23676412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omerov%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23676412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacob%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23676412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Landen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23676412

34

Eronen M, Hakola P, Tiihonen ]J. Mental disorders and homicidal behavior in Finland.
Archives of General Psychiatry 53: 497-501, 1996b.

Eronen M, Repo E, Vartiainen H, Tiihonen ]. Forensic psychiatric organization in Finland.
International Journal of Law and Psychiatry 23: 541-546, 2000.

Eronen M, Repo E, Vartiainen H, Tiihonen ]. Forensic psychiatric organization in
Finland. International Journal of Law and Psychiatry 3: 541-546, 2000.

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Annual report
2010: The state of the drugs problem in Europe. Opioid use and drug injection. 2010.
http://www.emcdda.europa.eu/system/files/publications/926/EMCDDA_AR2010_EN_2427

20.pdf (accessed in 12.4.2018).

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). A cannabis
reader: global issues and local experiences, Monograph series 8, Volume 1, European
Monitoring Centre for Drugs and Drug Addiction, Lisbon, 2008.

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Drug related
topics: opioids and heroin, 2011. http://www.emcdda.europa.eu/topics/opioids (accessed in
11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). New heroin—
assisted treatment. Recent evidence and current practices of supervised injectable heroin
treatment in Europe and beyond. Publications Office of the European Union, Luxembourg,
2012.
http://www.emcdda.europa.eu/system/files/publications/690/Heroin_Insight_335259.pdf
(accessed in 11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Amphetamine
Drug Profile, 2015a.
http://www.emcdda.europa.eu/publications/drug-profiles/amphetamine ~ (accessed in
11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Cannabis drug
profile, 2015b.
http://www.emcdda.europa.eu/publications/drug-profiles/cannabis (accessed in 11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Treatment of
cannabis-related disorders in Europe 2015. Publications Office of the European Union,
Luxembourg, 2015c.
http://www.emcdda.europa.eu/system/files/publications/1014/TDXD14017ENN.pdf
(accessed in 11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Preventing opioid
overdose deaths with take-home naloxone. Publications Office of the European Union,
Luxembourg, 2016.
http://www.emcdda.europa.eu/system/files/publications/2089/TDXD15020ENN.pdf_en
(accessed in 11.1.2018)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Repo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11143951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vartiainen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11143951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiihonen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11143951
http://www.emcdda.europa.eu/system/files/publications/926/EMCDDA_AR2010_EN_242720.pdf
http://www.emcdda.europa.eu/system/files/publications/926/EMCDDA_AR2010_EN_242720.pdf
http://www.emcdda.europa.eu/topics/opioids
http://www.emcdda.europa.eu/publications/drug-profiles/amphetamine
http://www.emcdda.europa.eu/publications/drug-profiles/cannabis
http://www.emcdda.europa.eu/system/files/publications/1014/TDXD14017ENN.pdf
http://www.emcdda.europa.eu/system/files/publications/2089/TDXD15020ENN.pdf_en

35

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Perspectives on
drugs. Synthetic cannabinoids in Europe, 2017a.
http://www.emcdda.europa.eu/system/files/publications/2753/POD_Synthetic%20cannabin
oids_0.pdf_en (accessed in 11.1.2018).

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). European
Monitoring Centre for Drugs and Drug Addiction, Cannabis legislation in Europe: an
overview, Publications Office of the European Union, Luxembourg, 2017b.
http://www.emcdda.europa.eu/system/files/publications/4135/TD0217210ENN.pdf
(accessed in 11.1.2018).

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Statistical
Bulletin, 2017c.
http://www.emcdda.europa.eu/data/stats2017 (accessed in 11.1.2018)

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Finland, Country
Drug Report 2017. Publications Office of the European Union, Luxembourg, 2017d.
http://www.emcdda.europa.eu/system/files/publications/4524/TD0416915ENN.pdf_en
(accessed in 11.1.2018).

EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). Wastewater
analysis and drugs - a European multi-city study (Perspectives on drugs). Lisbon, 2018.

Evensen S, Wisleff T, Lystad JU, Bull H, Ueland T, Falkum E. Prevalence, employment rate,
and cost of schizophrenia in a high-income welfare society: A population-based study
using comprehensive health and welfare registers. Schizophrenia Bulletin 42: 476-483, 2016.

Fazel S, Grann M. The population impact of severe mental illness on violent crime. The
American Journal of Psychiatry 163: 1397-1403, 2006.

Fazel S, Langstrom N, Hjern A, Grann M, Lichtenstein P. Schizophrenia, substance abuse,
and violent crime. JAMA 301: 2016-2023, 2009a.

Fazel S, Gulati G, Linsell L, Geddes JR, Grann M. Schizophrenia and violence: Systematic
review and meta-analysis. PLoS Medicine 6: 1000120, 2009b.

Fazel S, Langstrom N, Hjern A, Grann M, Lichtenstein P. Schizophrenia, substance abuse,
and violent crime. JAMA 301: 2016-2023, 2009b.

Fazel S, Singh JP, Doll H, Grann M. Use of risk assessment instruments to predict violence
and antisocial behaviour in 73 samples involving 24 827 people: Systematic review and
meta-analysis. BMJ 24: 345:e4692, 2012.

Fazel S, Wolf A, Palm C, Lichtenstein P. Violent crime, suicide, and premature mortality in
patients with schizophrenia and related disorders: A 38-year total population study in
Sweden. The Lancet Psychiatry 1: 44-54, 2014.

Fazel S, Wolf A, Larsson H, Lichtenstein P, Mallett S, Fanshawe TR. Identification of low
risk of violent crime in severe mental illness with a clinical prediction tool (Oxford Mental
Illness and Violence tool [OxMIV]): A derivation and validation study. The Lancet
Psychiatry 4: 461-468, 2017.


http://www.emcdda.europa.eu/system/files/publications/4135/TD0217210ENN.pdf
http://www.emcdda.europa.eu/data/stats2017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fazel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22833604
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=22833604
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doll%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22833604
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22833604
https://www.ncbi.nlm.nih.gov/pubmed/22833604

36

FDA (US Food and Drug Administration). Marinol (dronabinol). NDA 18-651/5-021, 2004,
revised 2017.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/018651s0211bl.pdf (accessed in
11.1.2018).

Finke C, Kopp UA, Priiss H, Dalmau ], Wandinger K, Ploner CJ. Cognitive deficits
following anti-NMDA receptor encephalitis. Journal of Neurology, Neurosurgery &
Psychiatry 83: 195-198, 2012.

Finlex. Legislation. Drugs. Narcotic acts No: 1289/1993. Finland.
http://finlex.fi/en/laki/kaannokset/1993/en19931289 (accessed 11.1.2018).

Finlex. Mental Health Act. No. 1116/1990. Finland.
http://www.finlex.fi/fi/laki/kaannokset/1990/en19901116.pdf (accessed 11.1.2018).

FIMEA (Finnish Medicines Agency). 2012. https://www.fimea.fi/web/en/-/fimea-has-
granted-a-marketing-authorisation-for-the-medicinal-product-sativex-for-alleviation-of-the-
symptoms-of-ms-patients (accessed in 11.1.2018).

Forsell M. Paihdehuollon huumeasiakkaat 2011.Tilastoraportti, Terveyden ja hyvinvoinnin
laitos, 2012. https://www julkari.fi/bitstream/handle/10024/103097/Tr19 12.pdf (accessed in
11.1.2018), in Finnish.

Freeman TP, Winstock AR. Examining the profile of high-potency cannabis and its
association with severity of cannabis dependence. Psychological Medicine 45: 3181-3189,
2015.

French L, Gray C, Leonard G, Perron M, Pike GB, Richer L, Séguin JR, Veillette S, Evans CJ,
Artiges E, Banaschewski T, Bokde AWL, Bromberg U, Bruehl R, Buchel C, Cattrell A,
Conrod PJ, Flor H, Frouin V, Gallinat ], Garavan H, Gowland P, Heinz A, Lemaitre H,
Martinot J, Nees F, Orfanos DP, Pangelinan MM, Poustka L, Rietschel M, Smolka MN,
Walter H, Whelan R, Timpson NJ, Schumann G, Smith GD, Pausova Z, Paus T. Early
cannabis use, polygenic risk score for schizophrenia and brain maturation in adolescence.
JAMA Psychiatry 72: 1002-1011, 2015.

Ghaffarinejad A, Kerdegary M Relationship of opioid dependence and positive and
negative symptoms in schizophrenic patients. Addiction & Health 1: 69-72, 2009

Ghoreishi A, Kabootvand S, Zangani E, Bazargan-Hejazi S, Ahmadi A, Khazaie H.
Prevalence and attributes of criminality in patients with schizophrenia. Journal of Injury
and Violence Research 7: 7-12, 2015.

Gibson AE, Degenhardt L]. Mortality related to pharmacotherapies for opioid dependence:
a comparative analysis of coronial records. Drug and Alcohol Review 26: 405-410, 2007.

Guerra G, Leonardi C, D'Amore A, Strepparola G, Fagetti R, Assi C, Zaimovic A, Lucchini
A. Buprenorphine treatment outcome in dually diagnosed heroin dependent patients: A
retrospective study. Progress in Neuro-Psychopharmacology and Biological Psychiatry 30:
265-72, 2006.

Gogtay N, Vyas NS, Testa R, Wood SJ, Pantelis C. Age of onset of schizophrenia:
Perspectives from structural neuroimaging studies. Schizophrenia Bulletin 37: 504-513,
2011.


https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/018651s021lbl.pdf
https://www.fimea.fi/web/en/-/fimea-has-granted-a-marketing-authorisation-for-the-medicinal-product-sativex-for-alleviation-of-the-symptoms-of-ms-patients
https://www.fimea.fi/web/en/-/fimea-has-granted-a-marketing-authorisation-for-the-medicinal-product-sativex-for-alleviation-of-the-symptoms-of-ms-patients
https://www.fimea.fi/web/en/-/fimea-has-granted-a-marketing-authorisation-for-the-medicinal-product-sativex-for-alleviation-of-the-symptoms-of-ms-patients
https://www.julkari.fi/bitstream/handle/10024/103097/Tr19_12.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghaffarinejad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24494086
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kerdegary%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24494086
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerra%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leonardi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Amore%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strepparola%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fagetti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaimovic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lucchini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16309810
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lucchini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16309810

37

Gregg L, Barrowclough C, Haddock G. Reasons for increased substance use in psychosis.
Clinical Psychology Review 27: 494-510, 2007.

Hakkarainen P, Tigerstedt C. Yhteiskuntapolitiikka 70: 143-154, 2005, in Finnish.

Hall W, Degenhardt L. Adverse health effects of non-medical cannabis use. Lancet 374:
1383-1391, 2009.

Harrison G, Hopper K, Craig T, Laska E, Siegel C, Wanderling J, Dube KC, Ganev K, Giel R,
an der Heiden W, Holmberg SK, Janca A, Lee PW, Leén CA, Malhotra S, Marsella AJ,
Nakane Y, Sartorius N, Shen Y, Skoda C, Thara R, Tsirkin SJ, Varma VK, Walsh D, Wiersma
D. Recovery from psychotic illness: A 15- and 25-year international follow-up study. The
British Journal of Psychiatry 178: 506-517, 2001.

Hartz SM, Pato CN, Medeiros H, Cavazos-Rehg P, Sobell JL, Knowles JA, Bierut L], Pato
MT, for the genomic psychiatry cohort consortium. Comorbidity of severe psychotic
disorders with measures of substance use. JAMA Psychiatry 7: 248-254, 2014.

Hartz SM, Horton AC, Oehlert M, Carey CE, Agrawal A, Bogdan R, Chen LS, Hancock DB,
Johnson EO, Pato CN, Pato MT, Rice JP, Bierut L]. Association between substance use
disorder and polygenic liability to schizophrenia. Biological Psychiatry 82: 709-715, 2017.

Hasin DS, O'Brien CP, Auriacombe M, Borges G, Bucholz K, Budney A, Compton WM,
Crowley T, Ling W, Petry NM, Schuckit M, Grant BF. DSM-5 criteria for substance use
disorders: recommendations and rationale. The American Journal of Psychiatry 170: 834—
851, 2013.

Helle S, Ringen PA, Melle I, Larsen TK3, Gjestad R, Johnsen E, Lagerberg TV, Andreassen
OA, Kroken RA, Joa I, Ten Velden Hegelstad W, Leberg EM. Cannabis use is associated

with 3 years earlier onset of schizophrenia spectrum disorder in a naturalistic, multi-site
sample (N=1119). Schizophrenia Research 170: 217-221, 2016.

Helseth V, Lykke-Enger T, Johnsen J, Waal H. Substance use disorders among psychotic
patients admitted to inpatient psychiatric care. Nordic Journal of Psychiatry 63: 72-77, 2009.

Hodgins S. Mental disorder, intellectual deficiency, and crime. Evidence from a birth
cohort. Archives of General Psychiatry 49: 476-483, 1992.

Hodgins S, Miiller-Isberner R. Preventing crime by people with schizophrenic disorders:
the role of psychiatric services. The British Journal of Psychiatry 185: 245-250, 2004.

Hodgins S, Alderton ], Cree A, Aboud A, Mak T. Aggressive behaviour, victimization and
crime among severely mentally ill patients requiring hospitalisation. The British Journal of
Psychiatry 191: 343-50, 2007.

Hodgins S, Riaz M. Violence and phases of illness: differential risk and predictors.
European Psychiatry 26: 518-524, 2011.

Horsdal HT, Kohler-Forsberg O, Benros ME, Gasse C. C-reactive protein and white blood
cell levels in schizophrenia, bipolar disorders and depression - associations with mortality
and psychiatric outcomes: a population-based study. European Psychiatry 44: 164-172,
2017.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hasin%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Brien%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Auriacombe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borges%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucholz%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Budney%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Compton%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crowley%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ling%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petry%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schuckit%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grant%20BF%5BAuthor%5D&cauthor=true&cauthor_uid=23903334
https://www.ncbi.nlm.nih.gov/pubmed/23903334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgins%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15339830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgins%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15339830
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCller-Isberner%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15339830
https://www.ncbi.nlm.nih.gov/pubmed/15339830
https://www.ncbi.nlm.nih.gov/pubmed/28645055
https://www.ncbi.nlm.nih.gov/pubmed/28645055
https://www.ncbi.nlm.nih.gov/pubmed/28645055

38

Howes O, McCutcheon R, Stone J. Glutamate and dopamine in schizophrenia: an update
for the 21st century. Journal of Psychopharmacology 29: 97-115, 2015.

Huestis MA. Human Cannabinoid Pharmacokinetics. Chemistry & biodiversity 4: 1770-
1804, 2007.

Hui CL, Wong GH, Tang JY, Chang WC, Chan SK, Lee EH, Lam MM, Chiu CP, Law CW,
Chung DW, Tso S, Pang EP, Chan KT, Wong YC, Mo FY, Chan KP, Hung SF, Honer WG,
Chen EY. Predicting 1-year risk for relapse in patients who have discontinued or continued
quetiapine after remission from first-episode psychosis. Schizophrenia Research 150: 297-
302, 2013.

Hékansson A, Jesionowska V. Associations between substance use and type of crime in
prisoners with substance use problems - a focus on violence and fatal violence. Substance
Abuse and Rehabilitation 9: 1-9, 2018.

Insel TR. Rethinking schizophrenia. Nature 468: 187-193, 2010.

Jobe TH, Harrow M. Long-term outcome of patients with schizophrenia: A review.
Canadian Journal of Psychiatry 50: §92-900, 2005.

Joyal CC, Putkonen A, Paavola P, Tiihonen ]. Characteristics and circumstances of
homicidal acts committed by offenders with schizophrenia. Psychological Medicine 34:
433-442, 2004.

Jones HE. Practical considerations for the clinical use of buprenorphine. Science & Practice
Perspectives 2: 4-20, 2004.

Joukamaa M, Heliovaara M, Knekt P, Aromaa A, Raitasalo R, Lehtinen V. Schizophrenia,
neuroleptic medication and mortality. The British Journal of Psychiatry 188: 122-127, 2006.

Jiiriloo A, Pesonen L, Lauerma H. Knocking on prison's door: A 10-fold rise in the number
of psychotic prisoners in Finland during the years 2005-2016. Nordic Journal of Psychiatry
71: 543-548, 2017.

Jorgensen KB, Nordentoft M, Hjorthej C. Association between alcohol and substance use
disorders and psychiatric service use in patients with severe mental illness: a nationwide
Danish register-based cohort study. Psychological Medicine 12: 1-9, 2018.

Jaaskeldinen E, Juola P, Hirvonen N, McGrath JJ, Saha S, Isohanni M, Veijola J, Miettunen J.
A systematic review and meta-analysis of recovery in schizophrenia. Schizophrenia Bulletin
39: 1296-1306, 2013.

Kahn RS, Keefe RS. Schizophrenia is a cognitive illness: Time for a change in focus. JAMA
Psychiatry 70: 1107-1112, 2013.

Kalant H. Adverse effects of cannabis on health: an update of the literature since 1996.
Progress in Neuro-Psychopharmacology & Biological Psychiatry 28: 849-63, 2004.

Karabekiroglu A, Pazvantoglu O, Karabekiroglu K, Boke O, Korkmaz IZ. Associations with
violent and homicidal behaviour among men with schizophrenia. Nordic Journal of
Psychiatry 70: 303-308, 2016.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Joukamaa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heli%C3%B6vaara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knekt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aromaa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raitasalo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lehtinen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16449697
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%BCriloo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28737982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pesonen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28737982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauerma%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28737982
https://www.ncbi.nlm.nih.gov/pubmed/29429425
https://www.ncbi.nlm.nih.gov/pubmed/29429425
https://www.ncbi.nlm.nih.gov/pubmed/29429425
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGrath%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=23172003
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23172003
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isohanni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23172003
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veijola%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23172003
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miettunen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23172003

39

Karpov B, Joffe G, Aaltonen K, Suvisaari J, Baryshnikov I, Koivisto M, Melartin T,
Suominen K, Naatanen P, Heikkinen M, Oksanen ], Isometsé E. Psychoactive substance use
in specialized psychiatric care patients. The International Journal of Psychiatry in Medicine
52:399-415, 2017.

Keers R, Ullrich S, Destavola BL, Coid JW. Association of violence with emergence of
persecutory delusions in untreated schizophrenia. American Journal of Psychiatry 171: 332—
339, 2014.

Kelley ME, Wan CR, Broussard B, Crisafio A, Cristofaro S, Johnson S, Reed TA, Amar
P, Kaslow NJ, Walker EF, Compton MT. Marijuana use in the immediate 5-year premorbid

period is associated with increased risk of onset of schizophrenia and related psychotic
disorders. Schizophrenia Research 171: 62-67, 2016.

Kelty E, Thomson K, Carlstein S, Sinclair R, Hulse G. A retrospective assessment of the use
of naltrexone implants for the treatment of problematic amphetamine use. The American
Journal of Addictions 22: 1-6, 2013.

Kern AM, Kerman SC, Nordstrom BR. Opiate dependence in schizophrenia: case
presentation and literature review. Journal of Dual Diagnosis 10: 52-57, 2014.

Kerner B. Comorbid substance use disorders in schizophrenia: A latent class approach.
Psychiatry Research 225: 395-401, 2015.

Khokhar JY, Dwiel LL, Henricks AM, Doucette WT, Green Al The link between
schizophrenia and substance use disorder: A unifying hypothesis. Schizophrenia Research.
2:78-85, 2018.

Kirkpatrick B, Miller B, Garcia-Rizo C, Fernandez-Egea E. Schizophrenia. A systemic
disorder. Clinical Schizophrenia & Related Psychoses 8: 73-79, 2014.

Kishi T, Matsuda Y, Iwata N, Correll CU. Antipsychotics for cocaine or psychostimulant
dependence: systematic review and meta-analysis of randomized, placebo-controlled trials.
The Journal of Clinical Psychiatry 74: 1169-1180, 2013.

Knapp M, Mangalore R, Simon ]. The global costs of schizophrenia. Schizophrenia Bulletin
30: 279-293, 2004.

Koskinen J, Lohonen J, Koponen H, Isohanni M, Miettunen J. Prevalence of alcohol use
disorders in schizophrenia-a systematic review and meta-analysis. Acta Psychiatrica
Scandinavica 120: 85-96, 2009.

Koskinen J, Lohonen J, Koponen H, Isohanni M, Miettunen ]. Rate of cannabis use disorders
in clinical sample of patients with schizophrenia: A meta-analysis. Schizophrenia Bulletin
36: 1115-1130, 2010.

Kouidrat Y, Amad A, Lalau J-D, Loas G. Eating Disorders in Schizophrenia: Implications
for Research and Management. Schizophrenia Research and Treatment, Article ID 791573,
2014.

Krupitsky E, Nunes EV, Ling W, Illeperuma A, Gastfriend DR, Silverman BL. Injectable
extended-release naltrexone for opioid dependence: A double-blind, placebo-controlled,
multicentre randomised trial. Lancet 377: 1506-1513, 2011.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Karpov%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joffe%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aaltonen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suvisaari%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koivisto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Melartin%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suominen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%A4%C3%A4t%C3%A4nen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heikkinen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oksanen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isomets%C3%A4%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29179661
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crisafio%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cristofaro%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaslow%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Compton%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=26785806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akerman%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=25392062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nordstrom%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=25392062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khokhar%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=28416205
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henricks%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=28416205
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doucette%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=28416205
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=28416205
https://www.ncbi.nlm.nih.gov/pubmed/19374633
https://www.ncbi.nlm.nih.gov/pubmed/19374633

40

Kudumija Slijepcevic M, Jukic V, Novalic D, Zarkovic-Palijan T, Milosevic M, Rosenzweig I.
Alcohol abuse as the strongest risk factor for violent offending in patients with paranoid
schizophrenia. Croatian Medical Journal 55: 156-162, 2014.

Kunge N, Lobmaier P, Ngo H, Hulse G. Injectable and implantable sustained release
naltrexone in the treatment of opioid addiction. British Journal of Clinical Pharmacology 77:
264-271, 2014.

Launonen E, Wallace I, Kotovirta E, Alho H, Simojoki K. Factors associated with non-
adherence and misuse of opioid maintenance treatment medications and intoxicating drugs
among Finnish maintenance treatment patients. Drug and Alcohol Dependence 162: 227-
235, 2016.

Laursen TM. Life expectancy among persons with schizophrenia or bipolar affective
disorder. Schizophrenia Research 131: 101-104, 2011.

Lehrer DS, Pato MT, Nahhas RW, Miller BR, Malaspina D, Buckley PF, Sobell JL, Walsh-
Messinger ], Genomic Psychiatry Cohort Consortium, Pato CN. Paternal age effect:
Replication in schizophrenia with intriguing dissociation between bipolar with and without
psychosis. American Journal of Medical Genetics. Part B, Neuropsychiatric Genetics: the
official publication of the International Society of Psychiatric Genetics 171: 495-505, 2016.

Leshner Al. Addiction is a brain disease, and it matters. Science 278: 45-47, 1997.

Lichtenstein P, Yip BH, Bjork C, Pawitan Y, Cannon TD, Sullivan PF, Hultman CM.
Common genetic determinants of schizophrenia and bipolar disorder in Swedish families: a
population-based study. Lancet 373: 234-239, 2009.

Lindstrom E, Eberhard J, Neovius M, Levander S. Costs of schizophrenia during 5 years.
Acta Psychiatrica Scandinavica 116: 33—40, 2007.

Lowinson, Joyce H. Substance Abuse: A Comprehensive Textbook (Third Edition)
Published by Williams & Wilkins, Baltimore, MD, 1997.

Madras, BK. Update of cannabis and its medical use. World Health Organization, The
Expert Committee on Drug Dependence, 2015.
http://www.who.int/medicines/access/controlled-substances/6_2_cannabis_update.pdf.
(accessed in 11.1.2018).

Malaspina D, Corcoran C, Kleinhaus KR, Perrin MC, Fennig S, Nahon D, Friedlander Y,
Harlap S. Acute maternal stress in pregnancy and schizophrenia in offspring: A cohort
prospective study. BMC Psychiatry 8: 71, 2008.

Marconi A, Di Forti M, Lewis CM, Murray RM, Vassos E. Meta-analysis of the association
between the level of cannabis use and risk of psychosis. Schizophrenia Bulletin 42:1262—
1269, 2016.

Maremmani AG, Dell'Osso L, Pacini M, Popovic D, Rovai L, Torrens M, Perugi G,
Maremmani I. Dual diagnosis and chronology of illness in treatment-seeking Italian
patients dependent on heroin. Journal of Addictive Diseases 30: 123-135, 2011.


https://www.ncbi.nlm.nih.gov/pubmed/27068849
https://www.ncbi.nlm.nih.gov/pubmed/27068849
https://www.ncbi.nlm.nih.gov/pubmed/27068849
http://www.who.int/medicines/access/controlled-substances/6_2_cannabis_update.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26884547
https://www.ncbi.nlm.nih.gov/pubmed/26884547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dell%27Osso%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pacini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Popovic%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rovai%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torrens%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perugi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21491294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maremmani%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21491294

41

Maremmani AG, Rovai L, Rugani F, Bacciardi S, Dell'Osso L, Maremmani I. Substance
abuse and psychosis. The strange case of opioids. European Review for Medical and
Pharmacological Sciences 18: 287-302, 2014.

Margolese HC, Malchy L, Negrete JC, Tempier R, Gill K. Drug and alcohol use among
patients with schizophrenia and related psychoses: levels and consequences. Schizophrenia
Research 67: 157-166, 2004.

Mariani JJ, Pavlicova M, Mamczur AK, Bisaga A, Nunes EV, Levin FR. Open-label pilot
study of quetiapine treatment for cannabis dependence. American Journal of Drug and
Alcohol Abuse 40: 280-284, 2014.

Marienfeld C, Rosenheck RA. Psychiatric services and prescription fills among veterans
with serious mental illness in methadone maintenance treatment. Journal of Dual Diagnosis
11: 128-135, 2015.

Markham JA, Koenig JI. Prenatal stress: role in psychotic and depressive diseases.
Psychopharmacology 214: 89-106, 2011.

Marsh JC, Park K, Lin YA, Bersamira C. Gender differences in trends for heroin use and
nonmedical prescription opioid use, 2007-2014. Journal of substance abuse treatment 87:
79-85, 2018.

Marshall K, Gowing L, Ali R, Le Foll B. Pharmacotherapies for cannabis dependence. The
Cochrane database of systematic reviews 12: CD008940, 2014.

Martin I, Palepu A, Wood E, Li K, Montaner J, Kerr T. Violence among street-involved
youth: The role of methamphetamine. European Addiction Research 15: 32-38, 2009.

Mattai A, Hosanagar A, Weisinger B, Greenstein D, Stidd R, Clasen L. Hippocampal
volume development in healthy siblings of childhood-onset schizophrenia patients.
American Journal of Psychiatry 168: 427-435, 2011.

McGlashan TH, Johannessen JO. Early detection and intervention with schizophrenia:
Rationale. Schizophrenia Bulletin 22: 201-222, 1996.

McGrath ], Saha S, Welham J, El Saadi O, MacCauley C, Chant D. A systematic review of
the incidence of schizophrenia: the distribution of rates and the influence of sex, urbanicity,
migrant status and methodology. BMC Medicine 2: 13, 2004.

McGrath ], Saha S, Chant D, Welham J. Schizophrenia: A concise overview of incidence,
prevalence, and mortality. Epidemiologic Reviews 30: 67-76, 2008.

McGrath J, Brown A, St Clair D. Prevention and schizophrenia - the role of dietary factors.
Schizophrenia Bulletin 37: 272-283, 2011.

McKetin R, Lubman DI, Baker AL, Dawe S, Ali RL. Dose-related psychotic symptoms in
chronic methamphetamine users. Evidence from a prospective longitudinal study. JAMA
Psychiatry 70: 319-324, 2013.

McKetin R, Lubman DI, Najman JM, Dawe S, Butterworth P, Baker AL. Does
methamphetamine wuse increase violent behaviour? Evidence from a prospective
longitudinal study. Addiction 109: 798-806, 2014.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Margolese%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=14984874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malchy%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14984874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Negrete%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=14984874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tempier%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14984874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gill%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14984874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marienfeld%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25781867
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenheck%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=25781867
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marsh%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=29433788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29433788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=29433788
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bersamira%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29433788
https://www.ncbi.nlm.nih.gov/pubmed/29433788

42

McLellan AT, Lewis DC, O'Brien CP, Kleber HD. Drug dependence, a chronic medical
illness: implications for treatment, insurance, and outcomes evaluation. JAMA 284: 1689—
1695, 2000.

Messina N, Burdon W, Hagopian G, Prendergast M. One year return to custody rates
among co-disordered offenders. Behavioral Science & the Law 22: 503-518, 2004.

Miettunen J, Lauronen E, Veijola J, Koponen H, Saarento O, Isohanni M. Patterns of
psychiatric hospitalizations in schizophrenic psychoses within the Northern Finland 1966
Birth Cohort. Nordic Journal of Psychiatry 60: 286-293, 2006.

Millier A, Schmidt U, Angermeyer MC, Chauhan D, Murthy V, Toumi M, Cadi-Soussi N.
Humanistic burden in schizophrenia: A literature review. Journal of Psychiatric Research
54: 85-93, 2014.

Mittal D, Corrigan P, Sherman MD, Chekuri L, Han X, Reaves C, Mukherjee S, Morris S,
Sullivan G. Healthcare providers' attitudes toward persons with schizophrenia. Psychiatric
Rehabilitation Journal 37: 297-303, 2014.

Monahan, J. The MacArthur studies of violence risk. Criminal Behaviour and Mental
Health 12: 67-72, 2002.

Moratalla R, Khairnar A, Simola N, Granado N, Garcia-Montes JR, Porceddu PF, Tizabi Y,
Costa G, Morelli M. Amphetamine-related drugs neurotoxicity in humans and in
experimental animals: Main mechanisms. Progress in Neurobiology 155: 149-170, 2017.

Morgan C, Charalambides M, Hutchinson G, Murray RM. Migration, ethnicity, and
psychosis: Toward a sociodevelopmental model. Schizophrenia Bulletin 36: 655-664, 2010.

Mueser KT, Rosenberg SD, Drake RE, Miles KM, Wolford G, Vidaver R, Carrieri K.
Conduct disorder, antisocial personality disorder and substance use disorders
in schizophrenia and major affective disorders. Journal of Studies on Alcohol 60: 278-284,
1999.

Mueser KT, Yarnold PR, Rosenberg SD, Swett Jr C, Miles KM, Hill D. Substance use
disorder in hospitalized severely mentally ill psychiatric patients: Prevalence, correlates
and subgroups. Schizophrenia Bulletin 26: 179-192, 2000.

Mueser KT, McGurk SR. Schizophrenia. Lancet 363: 2063-2072, 2004.

Munkner R, Haastrup S, Joergensen T, Kramp P. The temporal relationship between
schizophrenia and crime. Social psychiatry and psychiatric epidemiology 38: 347-353, 2003.

Murray RM, Englund A, Abi-Dargham A, Lewis DA, Di Forti M, Davies C, Sherif M,
McGuire P, D'Souza DC. Cannabis-associated psychosis: Neural substrate and clinical
impact. Neuropharmacology 15; 124: 89-104, 2017.

Myles N, Newall H, Nielssen O, Large M. The association between cannabis use and earlier
age at onset of schizophrenia and other psychoses: Meta-analysis of possible confounding
factors. Current Pharmaceutical Design 18: 5055-5069, 2012.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Messina%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15282837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burdon%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15282837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagopian%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15282837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prendergast%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15282837
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miettunen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lauronen%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veijola%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koponen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saarento%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isohanni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16923637
https://www.ncbi.nlm.nih.gov/pubmed/16923637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueser%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenberg%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drake%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miles%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolford%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vidaver%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrieri%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10091967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mueser%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=15207959
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGurk%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=15207959
https://www.ncbi.nlm.nih.gov/pubmed/15207959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munkner%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12861439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haastrup%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12861439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joergensen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12861439
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kramp%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12861439

43

Myles H, Myles N, Large M. Cannabis use in first episode psychosis: Meta-analysis of
prevalence, and the time course of initiation and continued use. The Australian and New
Zealand Journal of Psychiatry 50: 208-219, 2016.

NICE (National Institute for Health and Care Excellence). Methadone and buprenorphine
for the management of opioid dependence, 2007a.
https://www.nice.org.uk/guidance/tall4 (accessed in 11.1.2018).

NICE (National Institute for Health and Care Excellence). Naltrexone in the treatment of
opioid dependence, 2007b.
https://www.nice.org.uk/guidance/tall5 (accessed in 11.1.2018).

National Institute of Health and Welfare. 2011. Tautiluokitus ICD-10, 2011.
http://www julkari.fi/bitstream/handle/10024/80324/15c¢30d65-2b96-41d7-aca8-
la05aa8a0al9.pdf?sequence=1&isAllowed=y (accessed in 11.1.2018), in Finnish.

National Institute of Health and Welfare.  Mielentilatutkimukset,  2015.
https://www.thl fi/fi/web/mielenterveys/mielenterveyspalvelut/oikeuspsykiatria/mielentilat
utkimukset (accessed in 11.1.2018), in Finnish.

National Institute of Health and Welfare. Drug wuse in Finland, 2016.
https://www.thl.fi/fen/web/alcohol-tobacco—and-addictions/drugs/drug-use—in-finland
(accessed in 11.1.2018).

National Institute of Health and Welfare. Tilastotietoa oikeuspsykiatristen asioiden
lautakunnan paatoksistd, 2017.

https://www.thl fi/fi/web/mielenterveys/mielenterveyspalvelut/oikeuspsykiatria/tilastotieto
a—oikeuspsykiatristen—asioiden-lautakunnan—paatoksista (accessed 11.1.2018), in Finnish.

Nestler EJ, Pefia CJ, Kundakovic M, Mitchell A, Akbarian S. Epigenetic basis of mental
illness. Neuroscientist 22: 447-63, 2016.

Nielssen O, Large M. Rates of homicide during the first episode of psychosis and after
treatment: A systematic review and meta-analysis. Schizophrenia Bulletin 36: 702-712, 2010.

Niemi-Pynttédri JA, Sund R, Putkonen H, Vorma H, Wahlbeck K, Pirkola SP. Substance-
induced psychoses converting into schizophrenia: A register-based study of 18,478 Finnish
inpatient cases. Journal of Clinical Psychiatry 74: 94-99, 2013.

Nocon A, Wittchen HU, Pfister H, Zimmermann P, Lieb R. Dependence symptoms in
young cannabis users? A prospective epidemiological study. Journal of Psychiatric
Research 40: 394-403, 2006.

Nordentoft M, Wahlbeck K, Hillgren J, Westman J, Osby U, Alinaghizadeh H, Gissler M,
Laursen TM. Excess mortality, causes of death and life expectancy in 270,770 patients with
recent onset of mental disorders in Denmark, Finland and Sweden. PLoS ONE 8: 55176,
2013.

O’Donnell ], Vogenberg FR. Applying legal risk management to the clinical use of
methadone. Pharmacy and Therapeutics 36: 813-822, 2011.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Myles%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26286531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Large%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26286531
https://www.nice.org.uk/guidance/ta114
https://www.nice.org.uk/guidance/ta115
http://www.julkari.fi/bitstream/handle/10024/80324/15c30d65-2b96-41d7-aca8-1a05aa8a0a19.pdf?sequence=1&isAllowed=y
http://www.julkari.fi/bitstream/handle/10024/80324/15c30d65-2b96-41d7-aca8-1a05aa8a0a19.pdf?sequence=1&isAllowed=y
https://www.thl.fi/fi/web/mielenterveys/mielenterveyspalvelut/oikeuspsykiatria/mielentilatutkimukset
https://www.thl.fi/fi/web/mielenterveys/mielenterveyspalvelut/oikeuspsykiatria/mielentilatutkimukset
https://www.thl.fi/en/web/alcohol–tobacco–and–addictions/drugs/drug–use–in–finland
https://www.ncbi.nlm.nih.gov/pubmed/16169014
https://www.ncbi.nlm.nih.gov/pubmed/16169014

44

Ogloff JR, Lemphers A, Dwyer C. Dual diagnosis in an Australian forensic psychiatric
hospital: prevalence and implications for services. Behavioral Sciences & The Law 22: 543—
562, 2004.

Ogloff JR, Talevski D, Lemphers A, Wood M, Simmons M. Co-occurring mental illness,
substance use disorders, and antisocial personality disorder among clients of forensic
mental health services. Psychiatric Rehabilitation Journal 38: 16-23, 2015.

Olfson M, Mechanic D, Hansell S, Boyer CA, Walkup J, Weiden PJ. Predicting medication
noncompliance after hospital discharge among patients with schizophrenia. Psychiatric
Services 51: 216-222, 2000.

Olfson M, Gerhard T, Huang C, Crystal S, Stroup TS. Premature mortality among adults
with schizophrenia in the United States. JAMA Psychiatry 72: 1172-1181, 2015.

Olivares JM, Sermon ], Hemels M, Schreiner A. Definitions and drivers of relapse in
patients with schizophrenia: A systematic literature review. Annals of General Psychiatry
12: 32, 2013.

Ollgren ], Forsell M, Varjonen V, Alho H, Brummer-Korvenkontio H, Kainulainen H,
Karjalainen K, Kotovirta E, Partanen A, Ronka S, Seppéla T, Virtanen A. Amfetamiinien ja
opioidien ongelmakéayton yleisyys Suomessa 2012 [Prevalence of amphetamine and opioid
misuse in Finland in 2012]. Yhteiskuntapolitiikka 79: 498-508, 2014.

OReilly K, Donohoe G, Coyle C, O'Sullivan D, Rowe A, Losty M, McDonagh T,
McGuinness L, Ennis Y, Watts E, Brennan L, Owens E, Davoren M, Mullaney R, Abidin Z,
Kennedy HG. Prospective cohort study of the relationship between neuro-cognition, social

cognition and violence in forensic patients with schizophrenia and schizoaffective disorder.
BMC Psychiatry 15: 155, 2015.

Orman JS, Keating GM. Spotlight on buprenorphine/naloxone in the treatment of opioid
dependence. CNS Drugs 23: 899-902, 2009.

Palmer BA, Pankratz VS, Bostwick JM. The lifetime risk of suicide in schizophrenia. A
reexamination. Archives of General Psychiatry 62: 247-253, 2005.

Partanen ], Metso L. Suomen toinen huumeaalto [The second drug wave in Finland].
Yhteiskuntapolitiikka 64: 143-149, 1999, in Finnish.

Partanen A, Vorma H, Alho H, Leppo A. Opioidiriippuvuuden ladkkeellinen vieroitus- ja
korvaushoito Suomessa. Suomen Laakarilehti 69: 481-486, 2014, in Finnish.

Partanen A, Alho H, Forsell M, Kotovirta E, Kuussaari K, Makeld N, Ronka S, Selin J,
Vorma H. Opioidikorvaushoito on laajentunut ja monimuotoistunut. Suomen Laakarilehti
72:2981-2985, 2017, in Finnish.

Pathan H, Williams J. Basic opioid pharmacology: An update. British Journal of Pain 6: 11-
16, 2012.

Payer DE, Lieberman MD, London ED. Neural correlates of affect processing and
aggression in methamphetamine dependence. Archives of General Psychiatry 68: 271-282,
2011.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogloff%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=15282839
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemphers%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15282839
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dwyer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15282839

45

Pedersen CB, Mors O, Bertelsen A, Waltoft BL, Agerbo E, McGrath JJ, Mortensen PB, Eaton
WW. A comprehensive nationwide study of the incidence rate and lifetime risk for treated
mental disorders. JAMA Psychiatry 71: 573-581, 2014.

Pérez-Mana C, Castells X, Torrens M, Capella D, Farre M. Efficacy of psychostimulant
drugs for amphetamine abuse or dependence. Cochrane Database of Systematic Reviews 9:
CD009695, 2013.

van der Pol P, Liebregts N, de Graaf R, Korf DJ, van den Brink W, van Laar M. Three-year
course of cannabis dependence and prediction of persistence. European Addiction Research
21: 279-290, 2015.

Peréld ], Suvisaari ], Saarni SI, Kuoppasalmi K, Isometsd E, Pirkola S, Partonen T, Tuulio-
Henriksson A, Hintikka ], Kieseppa T, Harkédnen T, Koskinen S, Lonnqvist J. Lifetime
prevalence of psychotic and bipolar 1 disorders in a general population. Archives of
General Psychiatry 64: 19-28, 2007.

Peréla ], Saarni SI, Ostamo A, Pirkola S, Haukka J, Harkdnen T, Koskinen S, Lonnqvist J,
Suvisaari J. Geographic variation and sociodemographic characteristics of psychotic
disorders in Finland. Schizophrenia Research 106:3 37-347, 2008.

Peters RH, Wexler HK, Lurigio AJ. Co-occurring substance use and mental disorders in the
criminal justice system: A new frontier of clinical practice and research. Psychiatric
Rehabilitation Journal 38:1-6, 2015.

Pharmaca Fennica 2018. Helsinki. Ladketietokeskus.
Picchioni MM, Murray RM. Schizophrenia. BMJ 335: 91-95, 2007.

Preti A, Cardascia L, Zen T, Marchetti M, Favaretto G, Miotto P. Risk for obstetric
complications and schizophrenia. Psychiatry Research 96: 127-139, 2000.

Prins SJ. The prevalence of mental illnesses in U.S. state prisons: A systematic review.
Psychiatric Services 65: 862-872, 2014.

Putkonen A, Kotilainen I, Joyal CC, Tiihonen ]J. Comorbid personality disorders and
substance use disorders of mentally ill homicide offenders: A structured clinical study on
dual and triple diagnoses. Schizophrenia bulletin 30: 59-72, 2004.

Putkonen H, Weizmann-Henelius G, Lindberg N, Rovamo T, Hakkanen-Nyholm H.
Gender differences in homicide offenders' criminal career, substance abuse and mental
health care. A nationwide register-based study of Finnish homicide offenders 1995-2004.
Criminal Behaviour and Mental Health 21: 51-62, 2011.

Putkonen H, Taylor PJ. Making sense of mental health service changes. Nordic Journal of
Psychiatry 72: 82-83, 2018.

Rao H, Mahadevappa H, Pillay P, Sessay M, Abraham A, Luty J. A study of stigmatized
attitudes towards people with mental health problems among health professionals. Journal
of Psychiatric and Mental Health Nursing 16: 279-284, 2009.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Per%C3%A4l%C3%A4%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saarni%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ostamo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pirkola%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haukka%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4rk%C3%A4nen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koskinen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B6nnqvist%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suvisaari%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18804345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Preti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cardascia%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marchetti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Favaretto%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miotto%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11063785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putkonen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15176762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotilainen%20I%5BAuthor%5D&cauthor=true&cauthor_uid=15176762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joyal%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15176762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiihonen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15176762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Putkonen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20603817
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weizmann-Henelius%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20603817
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindberg%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20603817
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rovamo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20603817
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kk%C3%A4nen-nyholm%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20603817
https://www.ncbi.nlm.nih.gov/pubmed/29113575

46

Rasmussen N. America's first amphetamine epidemic 1929-1971: A quantitative and
qualitative retrospective with implications for the present. American Journal of Public
Health 98: 974-985, 2008.

Ray LA, Bujarski S, Courtney KE, Moallem NR, Lunny K, Roche D, Leventhal AM,
Shoptaw S, Heinzerling K, London ED, Miotto K. The Effects of naltrexone on subjective
response to methamphetamine in a clinical sample: A double-blind, placebo-controlled
laboratory study. Neuropsychopharmacology 40: 2347-2356, 2015.

Reed K, Day E, Keen ], Strang J. Pharmacological treatments for drug misuse and
dependence. Expert Opinion on Pharmacotherapy 16: 325-333, 2015.

Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, Goodwin FK. Comorbidity of
mental disorders with alcohol and other drug abuse. Results from the Epidemiologic
Catchment Area (ECA) study. The Journal of the American Medical Association. 264: 2511—
2518, 1990.

Rice ME, Harris T. Psychopathy, schizophrenia, alcohol abuse and violent recidivism.
International Journal of Law and Psychiatry 18: 333—42, 1995.

Riecher-Rossler A, Hafner H. Gender aspects in schizophrenia: Bridging the border
between social and biological psychiatry. Acta Psychiatrica Scandinavica Supplementum.
407: S58-62, 2000.

Ringen PA, Melle I, Birkenaes AB, Engh JA, Faerden A, Jonsdottir H, Nesvag R, Vaskinn A,
Friis S, Larsen F, Opjordsmoen S, Sundet K, Andreassen OA. Illicit drug use in patients
with psychotic disorders compared with that in the general population: A cross-sectional
study. Acta Psychiatrica Scandinavica 117: 133-138, 2008.

Robertson AG, Easter MM, Lin HJ, Frisman LK, Swanson JW, Swartz MS. Associations
between pharmacotherapy for opioid dependence and clinical and criminal justice
outcomes among adults with co-occurring serious mental illness. Journal of Substance
Abuse Treatment 86: 17-25. 2018.

Robinson D, Woerner MG, Alvir JM], Bilder R, Goldman R, Geisler S, Koreen A, Sheitman
B, Chakos M, Mayerhoff D, Lieberman JA. Predictors of relapse following response from a
first episode of schizophrenia or schizoaffective disorder. Archives of General Psychiatry
56: 241-247, 1999.

Rognli EB, Hakansson A, Berge ], Bramness JG. Does the pattern of amphetamine use prior
to incarceration predict later psychosis? - A longitudinal study of amphetamine users in the
Swedish criminal justice system. Drug and Alcohol Dependence 143: 219-24, 2014.

Rudd RA, Seth P, David F, Scholl L. Increases in drug and opioid - involved overdose
deaths - United States, 2010-2015. Morbidity and Mortality Weekly Report 65: 1445-1452,
2016.

Résdnen P, Tiihonen J, Isohanni M, Rantakallio P, Lehtonen ], Moring J. Schizophrenia,
alcohol abuse, and violent behavior: A 26-year follow-up study of an unselected birth
cohort. Schizophrenia Bulletin 24: 437—441, 1998.

Saha S, Chant D, Welham ], McGrath ]J. A systematic review of the prevalence of
schizophrenia. Hyman SE, ed. PLoS Medicine 2: e141, 2005.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Robertson%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=29415846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Easter%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=29415846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=29415846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frisman%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=29415846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swanson%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=29415846
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swartz%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=29415846

47

Saha S, Chant D, McGrath ]. A systematic review of mortality in schizophrenia. Is the
differential mortality gap worsening over time? Archives of General Psychiatry 64: 1123—
1131, 2007.

Salo R, Flower K, Kielstein A, Leamon MH, Nordahl TE, Galloway GP. Psychiatric
comorbidity in methamphetamine dependence. Psychiatry Research 186: 356-361, 2011.

Sara GE, Burgess BM, Malhi GS, Whiteford HA, Hall WC. Stimulant and other substance
use disorders in schizophrenia: Prevalence, correlates and impacts in a population sample.
The Australian and New Zealand Journal of Psychiatry 48: 1036-1047, 2014a.

Sara GE, Burgess PM, Malhi GS, Whiteford HA, Hall WC. Cannabis and stimulant
disorders and readmission 2 years after first-episode psychosis. The British Journal of
Psychiatry 204: 448-453, 2014b.

Sara GE, Large MM, Matheson SL, Burgess PM, Malhi GS, Whiteford HA, Hall WD.
Stimulant use disorders in people with psychosis: a meta-analysis of rate and factors
affecting variation. The Australian and New Zealand Journal of Psychiatry 49: 106-117,
2015.

Sariaslan A, Larsson H, Fazel S. Genetic and environmental determinants of violence risk in
psychotic disorders: a multivariate quantitative genetic study of 1.8 million Swedish twins
and siblings. Molecular Psychiatry 21: 1251-1256, 2016.

Savon Sanomat. Poliisi takavarikoi ensimmaisen kerran uutta U-huumetta. 2017.
www.savonsanomat.fi/kotimaa/Poliisi-takavarikoi-ensimm%C3% A4isen-kerran-uutta-U-
huumetta/912463 (accessed in 23.4.2018), in Finnish.

Schmitt A, Berend Malchow B, Hasan A, Falkai P. The impact of environmental factors in
severe psychiatric disorders. Frontiers in Neuroscience 8: 19, 2014.

Schmidt LM, Hesse M, Lykke J. The impact of substance use disorders on the course of
schizophrenia - A 15-year follow-up study dual diagnosis over 15 years. Schizophrenia
Research 130: 228-233, 2011.

Schimmelmann BG, Conus P, Cotton SM, Kupferschmid S, Karow A, Schultze-Lutter F,
McGorry PD, Lambert M. Cannabis use disorder and age at the onset of psychosis - study
in first-episode patients. Schizophrenia Research 129: 52-56, 2011.

Schizophrenia Working Group of the Psychiatric Genomics Consortium. Biological insights
from 108 schizophrenia-associated genetic loci. Nature 511: 421427, 2014.

Selin J, Perala R, Stenius K, Partanen A, Rosenqvist P, Alho H. Opioid substitution
treatment in Finland and other Nordic countries: Established treatment, varying practices.
Nordisk Alkohol- och Narkotikatidskrift 32: 311-324, 2015.

Shei A, Rice ]JB, Kirson NY, Bodnar K, Enloe CJ, Birnbaum HG, Holly P, Ben-Joseph R.
Characteristics of high-cost patients diagnosed with opioid abuse. Journal of Managed Care
& Specialty Pharmacy 21: 902-912, 2015.

Short T, Thomas S, Mullen P, Ogloff JR. Comparing violence in schizophrenia patients with
and without comorbid substance-use disorders to community controls. Acta Psychiatrica
Scandinavica 128: 306-313, 2013.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sara%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Large%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matheson%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgess%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malhi%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whiteford%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=25518844
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shei%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirson%20NY%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bodnar%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Enloe%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Birnbaum%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=26402390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holly%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26402390

48

Singh JP, Serper M, Reinharth ], Fazel S. Structured assessment of violence risk in
schizophrenia and other psychiatric disorders: A systematic review of the validity,
reliability, and item content of 10 available instruments. Schizophrenia Bulletin 37: 899-912,
2011.

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, Ferri M, Pastor-Barriuso
R. Mortality risk during and after opioid substitution treatment: systematic review and
meta-analysis of cohort studies. The BMJ 357: j1550, 2017

Soyka M, Graz C, Bottlender R, Dirschedl P, Schoech H. Clinical correlates of later violence
and criminal offences in schizophrenia. Schizophrenia Research 94: 89-98, 2007.

Srisurapanont M, Jarusuraisin N, Kittirattanapaiboon P. Treatment for amphetamine
dependence and abuse. Cochrane Database of Systematic Reviews 4: CD003022, 2001.

Steadman HJ, Osher FC, Robbins PC, Case B, Samuels S. Prevalence of serious mental
illness among jail inmates. Psychiatric Services 60: 761-765, 2009.

Stefanis NC, Dragovic M, Power BD, Jablensky A, Castle D, Morgan VA. The effect of drug
use on the age at onset of psychotic disorders in an Australian cohort. Schizophrenia
Research 156: 211-216, 2014.

Sullivan PF, Kendler KS, Neale MC. Schizophrenia as a complex trait; evidence from a
meta-analysis of twin studies. Archives of General Psychiatry 60: 1187-1192, 2003.

Sullivan MA, Garawi F, Bisaga A, Comer SD, Carpenter K, Raby WN, Anen SJ, Brooks
AC, Jiang H, Akerele E, Nunes EV. Management of relapse in naltrexone maintenance for
heroin dependence. Drug and Alcohol Dependence 91: 289-292, 2007.

Suvisaari J, Partti K, Perdld ], Viertio S, Saarni SE, Lonnqvist J, Saarni SI, Harkédnen T.
Mortality and its determinants in people with psychotic disorder. Psychosomatic Medicine
75: 60-67, 2013.

Suvisaari J, Opler M, Lindbohm ML, Sallmén M. Risk of schizophrenia and minority status:
a comparison of the Swedish-speaking minority and the Finnish-speaking majority in
Finland. Schizophrenia Research 159: 303-308, 2014.

Swanson JW, Holzer CE 3rd, Ganju VK, Jono RT. Violence and psychiatric disorder in the
community: Evidence from the epidemiologic catchment area surveys. Hospital &
Community Psychiatry 41: 761-770, 1990.

Swanson JW, Swartz MS, Van Dorn RA, Elbogen EB, Wagner HR, Rosenheck RA, Stroup
TS, McEvoy JP, Lieberman JA. A national study of violent behavior in persons with
schizophrenia. Archives of General Psychiatry 63: 490-499, 2006.

Swartz MS, Swanson JW, Hiday VA, Borum R, Wagner R, Burns BJ. Violence and severe
mental illness: The effects of substance abuse and nonadherence to medication. American
Journal of Psychiatry 155: 226-231, 1998.

Swofford CD, Kasckow JW, Scheller-Gilkey G, Inderbitzin LB. Substance use: a powerful
predictor of relapse in schizophrenia. Schizophrenia Research 20: 145-151, 1996.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Indave%20BI%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Degenhardt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wiessing%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pastor-Barriuso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pastor-Barriuso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28446428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steadman%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=19487344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osher%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=19487344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robbins%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=19487344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Case%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19487344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samuels%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19487344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comer%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carpenter%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raby%20WN%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anen%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brooks%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brooks%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akerele%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17681716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nunes%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=17681716

49

Swofford CD, Scheller-Gilkey G, Miller AH, Woolwine B, Mance R. Double jeopardy:
schizophrenia and substance use. American Journal of Drug and Alcohol Abuse 26: 343-
353, 2000.

Tamminga CA, Stan AD, Wagner AD. The hippocampal formation in schizophrenia.
American Journal of Psychiatry 167: 1178-1193, 2010.

Tengstrom A, Grann M, Langstrom N, Kullgren G. Psychopathy (PCL-R) as a predictor of
violent recidivism among criminal offenders with schizophrenia. Law and Human
Behavior 24: 45-58, 2000.

Tiihonen ], Hakola P, Eronen M, Vartiainen H, Ryyndnen OP. Risk of homicidal behavior
among discharged forensic psychiatric patients. Forensic Science International 79: 123-129,
1996.

Tiihonen J, Isohanni M, Rasédnen P, Koiranen M, Moring J. Specific major mental disorders
and criminality: a 26-year prospective study of the 1966 northern Finland birth cohort. The
American Journal of Psychiatry 154: 840-845, 1997.

Tiihonen ], Lonnqvist J, Wahlbeck K, Klaukka T, Niskanen L, Tanskanen A, Haukka J. 11-
year follow-up of mortality in patients with schizophrenia: a population-based cohort study
(FIN11 study). Lancet 374: 620-627, 2009.

Tiihonen ] Krupitsky E, Verbitskaya E, Blokhina E, Mamontova O, Fohr ], Tuomola P,
Kuoppasalmi K, Kiviniemi V, Zwartau E. Naltrexone implant for the treatment of polydrug
dependence: a randomized controlled trial. The American Journal of Psychiatry 169: 531-
536, 2012.

Torrey EF, Bartko JJ, Yolken RH. Toxoplasma gondii and other risk factors for
schizophrenia: an update. Schizophrenia Bulletin 38: 642-647, 2012.

De Tribolet-Hardy F, Habermeyer E. Schizophrenic Patients between General and Forensic
Psychiatry. Frontiers in Public Health 4:135, 2016.

Trotta A, Di Forti M, Mondelli V, Dazzan P, Pariante C, David A, Mule A, Ferraro L,
Formica I, Murray RM, Fisher HL. Prevalence of bullying victimisation amongst first-
episode psychosis patients and unaffected controls. Schizophrenia Research 150: 1-17, 2013.

Tsigebrhan R, Shibre T, Medhin G, Fekadu A, Hanlon C. Violence and violent victimization
in people with severe mental illness in a rural low-income country setting: a comparative
cross-sectional community study. Schizophrenia Research 152: 275-282, 2014.

Turkington A, Mulholland CC, Rushe TM, Anderson R, McCaul R, Barrett SL, Barr RS,
Cooper SJ. Impact of persistent substance misuse on 1l-year outcome in first-episode
psychosis. The British Journal of Psychiatry 195: 242-248, 2009.

UNODC (United Nations Office on Drugs and Crime). Terminology and Information on
Drugs. United Nations publication, Sales No. E.16.X1.8, 2016.
https://www.unodc.org/documents/scientific/Terminology_and_Information_on_Drugs-
3rd_edition.pdf (accessed in 11.1.2018).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Trotta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Forti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondelli%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dazzan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pariante%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=David%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mul%C3%A8%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraro%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Formica%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fisher%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=23891482
https://www.unodc.org/documents/scientific/Terminology_and_Information_on_Drugs-3rd_edition.pdf
https://www.unodc.org/documents/scientific/Terminology_and_Information_on_Drugs-3rd_edition.pdf

50

UNODC (United Nations Office on Drugs and Crime). World Drug Report 2017, United
Nations publication, Sales No. E.17.X1.6, 2017.
http://www.unodc.org/wdr2017/field/Booklet_1_EXSUM.pdf (accessed in 11.1.2018).

Vassos E, Pedersen CB, Murray RM, Collier DA, Lewis CM. Meta-analysis of the
association of urbanicity with schizophrenia. Schizophrenia Bulletin 38: 1118-1123, 2012.

Verrico CD, Gu H, Peteron ML, Sampson AR, Lewis DA. Repeated A9 -
tetrahydrocannabinol exposure in adolescent monkeys: persistent effects selective for
spatial working memory: persistent effects selective for spatial working memory. American
Journal of Psychiatry 171: 416425, 2014.

Volkow N. Substance use disorders in schizophrenia - clinical implications of comorbidity.
Schizophrenia Bulletin 35: 469-472, 2009.

Wallace C, Mullen PE, Burgess P. Criminal offending in schizophrenia over a 25-year
period marked by deinstitutionalization and increasing prevalence of comorbid substance
use disorders. The American Journal of Psychiatry 161: 716-727, 2004.

Walsh E, Gilvarry C, Samele C, Harvey K, Manley C, Tattan T, Tyrer P, Creed F, Murray R,
Fahy T; UK700 Group. Predicting violence in schizophrenia: A prospective study.
Schizophrenia Research 67: 247-252, 2004.

Weaver T, Rutter D, Madden P, Ward ], Stimson G, Renton. Results of a screening survey
for co-morbid substance misuse amongst patients in treatment for psychotic disorders:
prevalence and service needs in an inner London borough. Social Psychiatry and
Psychiatric Epidemiology 36: 399-406, 2001.

Weaver T, Madden P, Charles V, Stimson G, Renton A, Tyrer P, Barnes T, Bench C,
Middleton H, Wright N, Paterson S, Shanahan W, Seivewright N, Ford C, Comorbidity of
Substance Misuse and Mental Illness Collaborative study team. Comorbidity of substance

misuse and mental illness in community mental health and substance misuse services.
British Journal of Psychiatry 183: 304-313, 2003.

Weinstein AM, Miller H, Bluvstein I, Rapoport E, Schreiber S, Bar-Hamburger R, Bloch.
Treatment of cannabis dependence using escitalopram in combination with cognitive-
behavior therapy: a double-blind placebo-controlled study. The American Journal of Drug
and Alcohol Abuse 40: 16-22, 2014.

Westman J, Gissler M, Wahlbeck K. Successful deinstitutionalization of mental health care:
increased life expectancy among people with mental disorders in Finland. European
Journal of Public Health. 22: 604-606, 2012.

Whelan PJ, Remski K. Buprenorphine vs methadone treatment: A review of evidence in
both developed and developing worlds. Journal of Neurosciences in Rural Practice 3: 45-50,
2012.

Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Erskine HE, Charlson FJ,
Norman RE, Flaxman AD, Johns N, Burstein R, Murray CJ, Vos T. Global burden of disease
attributable to mental and substance use disorders: findings from the Global Burden of
Disease Study 2010. Lancet 382: 1575-1586, 2013.


http://www.unodc.org/wdr2017/field/Booklet_1_EXSUM.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weaver%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutter%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madden%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ward%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stimson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renton%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11766970
https://www.ncbi.nlm.nih.gov/pubmed/11766970
https://www.ncbi.nlm.nih.gov/pubmed/11766970
https://www.ncbi.nlm.nih.gov/pubmed/14519608
https://www.ncbi.nlm.nih.gov/pubmed/14519608

51

WHO. International Classification of Diseases, 10th edition (ICD-10). World Health
Organization, 1995.

WHO. Lexicon of Alcohol and Drug Terms Published by the World Health Organization,
2006.  http://www.who.int/substance abuse/terminology/who lexicon/en/ (accessed  in
11.1.2018)

WHO. Guidelines for the psychosocially assisted pharmacological treatment of opioid
dependence. World Health Organization. Department of Mental Health and Substance
Abuse, Geneva 2009.
http://www.who.int/substance_abuse/publications/opioid_dependence_guidelines.pdf
(accessed in 11.1.2018).

WHO. Community management of opioid overdose. World Health Organization, Geneva
2014.

http://apps.who.int/iris/bitstream/10665/137462/1/9789241548816_eng.pdf?ua=1&ua=1
(accessed in 11.1.2018).

WHO.  Schizophrenia, 2016a. http://www.who.int/mediacentre/factsheets/fs397/en/
(accessed in 11.1.2018).

WHO. The health and social effects of nonmedical cannabis use, Geneva 2016b.
http://www.who.int/substance_abuse/publications/cannabis_report/en/ (accessed in
11.1.2018).

WHO. Executive summary. The selection and use of essential medicines. Report of the 21st
WHO Expert Committee on the Selection and Use of Essential Medicines. WHO
headquarters, Geneva 2017.
http://www.who.int/medicines/publications/essentialmedicines/EML_2017_ExecutiveSum
mary.pdf?ua=1 (accessed in 11.1.2018).

WHO. C(lassifications, International Classification of Diseases, ICD-11 Revision, 2018.
http://www.who.int/classifications/icd/revision/en/ (accessed in 23.4.2018).

Witt K, van Dorn R, Fazel S. Risk factors for violence in psychosis: systematic review and
meta-regression analysis of 110 studies. Zhang XY, ed. PLoS ONE 8(2): e55942, 2013.

Witt K, Hawton K, Fazel S. The relationship between suicide and violence in schizophrenia:
Analysis of the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) dataset.
Schizophrenia Research 154: 61-67, 2014.

Witt K, Lichtenstein P, Fazel S. Improving risk assessment in schizophrenia:
epidemiological investigation of criminal history factors. The British Journal of Psychiatry
206: 424430, 2015.

Wright IC, Rabe-Hesketh S, Woodruff PW, David AS, Murray RM, Bullmore ET. Meta-
analysis of regional brain volumes in schizophrenia. The American Journal of Psychiatry
157: 16-25, 2000.

Zuardi AW, Crippa JA, Hallak JE, Bhattacharyya S, Atakan Z, Martin-Santos R, McGuire
PK, Guimaraes FS. A critical review of the antipsychotic effects of cannabidiol: 30 years of a
translational investigation. Current Pharmaceutical Design 18: 5131-5140, 2012.


http://www.who.int/substance_abuse​/terminology​/who_lexicon/en/
http://www.who.int/substance_abuse/publications/opioid_dependence_guidelines.pdf
http://apps.who.int/iris/bitstream/10665/137462/1/9789241548816_eng.pdf?ua=1&ua=1
http://www.who.int/mediacentre/factsheets/fs397/en/
http://www.who.int/substance_abuse/publications/cannabis_report/en/
http://www.who.int/medicines/publications/essentialmedicines/EML_2017_ExecutiveSummary.pdf?ua=1
http://www.who.int/medicines/publications/essentialmedicines/EML_2017_ExecutiveSummary.pdf?ua=1
http://www.who.int/classifications/icd/revision/en/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zuardi%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crippa%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hallak%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhattacharyya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atakan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin-Santos%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=22716160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guimar%C3%A3es%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=22716160

52

Yee NY, Large MM, Kemp RI, Nielssen OB. Severe non-lethal violence during psychotic
illness. The Australian and New Zealand Journal of Psychiatry 45: 466472, 2011.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Yee%20NY%5BAuthor%5D&cauthor=true&cauthor_uid=21563864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Large%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21563864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kemp%20RI%5BAuthor%5D&cauthor=true&cauthor_uid=21563864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielssen%20OB%5BAuthor%5D&cauthor=true&cauthor_uid=21563864

KRISTIINA KIVIMIES

Psychotic disorders like schizophrenia are
associated with considerable disability and
human suffering. Most individuals with
psychoses never behave aggressively, but
compared to general population, the risk of
violent behaviour is higher in this patient
group. Comorbid substance use disorder is
known to increase this risk. This thesis presents
an investigation into possible differences in
between amphetamine, cannabis, and opioid
use disorders among patients with psychosis
in a forensic setting, and among patients with
schizophrenia in general psychiatry.

UNIVERSITY OF
EASTERN FINLAND

uef.fi

PUBLICATIONS OF
THE UNIVERSITY OF EASTERN FINLAND
Dissertations in Health Sciences

ISBN 978-952-61-2811-5
ISSN 1798-5706




	Kristiina Kivimies_väitöskirja 21.5.2018_FIX
	Artikkelien välilehdet
	I_Article
	Artikkelien välilehdet
	II_Article
	Artikkelien välilehdet
	III_Article
	Artikkelien välilehdet
	Blank Page
	Blank Page
	Blank Page


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /CMYK

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on 'Grano_Sa-Ka_Coated-FOGRA39'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /Magnification /FitPage

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName (Coated FOGRA39 \050ISO 12647-2:2004\051)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /PageLayout /SinglePage

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /CMYK

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on 'Grano_Sa-Ka_Coated-FOGRA39'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /Magnification /FitPage

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName (Coated FOGRA39 \050ISO 12647-2:2004\051)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /PageLayout /SinglePage

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /CMYK

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on 'Grano_Sa-Ka_Coated-FOGRA39'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /Magnification /FitPage

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName (Coated FOGRA39 \050ISO 12647-2:2004\051)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /PageLayout /SinglePage

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /CMYK

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on 'Grano_Sa-Ka_Coated-FOGRA39'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /Magnification /FitPage

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize false

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName (Coated FOGRA39 \050ISO 12647-2:2004\051)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /PageLayout /SinglePage

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




