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Kontu, Mikaela, Adolescence and young adulthood risk factors for drug crime
offending. A follow up study of former adolescent psychiatric inpatients
University of Oulu Graduate School; University of Oulu, Faculty of Medicine; Oulu University
Hospital
Acta Univ. Oul. D 1744, 2023
University of Oulu, P.O. Box 8000, FI-90014 University of Oulu, Finland

Abstract

Drug crime offending is an increasing concern worldwide. However, research on the relationships
between adolescent factors, prescription medicine usage, injury/substance-related emergency
room visits, and drug crime offending remain scarce.

This study of the former adolescent psychiatric inpatients focused on analyses of drug crime
offenders compared to matched non-criminal controls. One aim was to examine the associations
of adolescence-related factors (family and school factors, substance use, and psychiatric disorders)
to drug crime offending later in life. Other aims were to explore the differences in use of prescribed
psychotropic medications and visits to specialized health care due to injuries and poisonings
between drug crime offenders and controls.

The original study population consisted of 508 adolescents aged 13–17 years, who were treated
in an acute adolescent psychiatric inpatient care unit at Oulu University Hospital between 2001
and 2006. During hospitalization, the adolescents were interviewed using the K-SADS-PL, to
assess DSM-IV-based psychiatric diagnoses and to obtain information on family-related factors.
Register-based follow-up information on drug criminality was based on criminal records,
prescribed psychotropic medication data was acquired from the Drug Register, and treatment
events due to injuries and poisonings were gathered from the Care Register for Health Care. For
each drug crime offender, two non-criminal controls were matched by gender, age, and family
type at admission.

Sixty of the adolescents had committed a drug crime by young adulthood. Conduct and
substance use disorders in adolescence were related to drug crime offending. Distant relationship
to the father, regular tobacco smoking and weekly use of stimulants in adolescence and lying and
thieving at a school-age were all significant risk factors for drug crime offending. Lifetime use of
clonazepam and gabapentinoids associated to drug crime offending. Drug crime offenders were
more likely to be treated in specialized health care due to injuries and poisonings than the controls.

The study’s conclusions highlight the importance of family-centered strategies as an essential
component of early interventions. Holistic psychosocial interventions should be preferred when
treating patients with substance use disorder or adolescents/young adults with history of drug
criminality.

Keywords: adolescence, adolescent psychiatry, drug crime offending, family, injuries,
poisonings, psychiatric disorders, psychotropic medications, school, substance use





Kontu, Mikaela, Nuoruuden ja varhaisaikuisuuden riskitekijät
huumausainerikollisuudelle. Seurantatutkimus entisistä nuorisopsykiatrisista
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Tiivistelmä

Huumausainerikollisuus on kasvava huolenaihe maailmanlaajuisesti. Siitä huolimatta on niukasti
tutkimuksia, jotka tutkivat yhteyksiä nuoruustekijöiden, reseptilääkkeiden käytön tai vammoi-
hin ja myrkytyksiin liittyvien päivystyskäyntien ja huumausainerikollisuuden välillä.

Tämä tutkimus entisistä nuorisopsykiatrisista osastopotilaista keskittyi analyyseihin, joissa
verrattiin huumerikollisia ei-rikollisiin kontrolleihin. Tavoite oli tutkia nuoruuteen liittyvien
tekijöiden (perhe- ja koulutekijät, päihteiden käyttö ja psykiatriset häiriöt) yhteyttä huumausai-
nerikollisuuteen. Muina tavoitteina oli tutkia huumerikollisten ja kontrollien välisiä eroja psyko-
trooppisten reseptilääkkeiden käytön ja vammoihin ja myrkytyksiin liittyneiden erikoissairaan-
hoidon käyntien osalta.

Alkuperäinen tutkimusväestö koostui 508 nuoresta, jotka olivat 13–17-vuotiaita ja joita oli
hoidettu akuutilla nuorisopsykiatrisella osastolla Oulun yliopistollisessa sairaalassa vuosina
2001–2006. Osastohoidon aikana nuoret haastateltiin käyttäen K-SADS-PL-lomaketta, jonka
avulla määritettiin DSM-IV-pohjaiset psykiatriset diagnoosit, ja saatiin tietoa perheeseen liitty-
vistä tekijöistä. Rekisteripohjainen seurantatieto huumausainerikollisuudesta perustui rikosrekis-
teritietoihin, tieto psykotrooppisista reseptilääkkeistä hankittiin lääkerekisteristä ja vammoihin ja
myrkytyksiin liittyvät hoitotapahtumat kerättiin Hoitoilmoitusrekisteristä. Jokaista huumerikol-
lista kohden yhteensovitettiin kaksi ei-rikollista kontrollia sukupuolen, iän ja perhetyypin perus-
teella.

Kuusikymmentä nuorta oli syyllistynyt huumausainerikokseen varhaisaikuisuuteen mennes-
sä. Käytös- ja päihdehäiriöt nuoruudessa liittyivät huumausainerikollisuuteen. Etäinen suhde
isään, säännöllinen tupakointi ja viikoittainen stimulanttien käyttö nuoruudessa sekä valehtelu ja
varastelu kouluikäisenä olivat riskitekijöitä huumausainerikollisuudelle. Elämänaikainen klonat-
sepaamin ja gabapentinoidien käyttö liittyivät huumausainerikollisuuteen. Huumerikollisia hoi-
dettiin erikoissairaanhoidossa todennäköisemmin vammojen ja myrkytysten takia kuin kontrol-
leja.

Tutkimuksen tulokset korostavat perhekeskeisten lähestymistapojen tärkeyttä korvaamatto-
mana osana varhaisia interventioita. Kokonaisvaltaisia psykososiaalisia interventioita tulisi suo-
sia hoidettaessa potilaita, joilla on päihdehäiriö tai huumausainerikostaustaa.

Asiasanat: huumausainerikollisuus, koulu, myrkytykset, nuorisopsykiatria, nuoruus,
perhe, psykiatriset häiriöt, psykotrooppiset lääkkeet, päihteiden käyttö, vammat
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1 Introduction 

The prevalence of drug use and drug crime offending is a rapidly growing concern 

throughout the world. In Finland there has been a constant increase in the number 

of drug crimes since the year 2014 (Statistic Finland, 2021). More than half of the 

European convictions for drug crimes are related to personal use or possession 

(EMCDDA, 2022), which indicates that drug crime offending affect both criminal 

justice systems and health care systems. The factors related to both drug use and 

criminality are widely acknowledged in the research literature, but there are not 

that many studies focusing on drug crime offenders.  

Childhood and adolescence are crucial time periods in our development and 

can be negatively affected by adverse childhood experiences (Oral et al., 2016; 

Shonkoff et al., 2012). Parental factors, such as parental substance use and 

psychiatric problems and separation or divorce, are also defined as childhood 

adversities. These are shown to increase the likelihood for poor health and 

psychosocial outcomes, such as substance use (i.e., tobacco, alcohol, and illicit 

drug use), mental health issues (i.e., depression, anxiety, panic, behavioral/conduct 

problems, ADHD), and criminality in adolescence and adulthood (Graf et al., 2021; 

Testa et al., 2022).  

Mental health problems are common among adolescents (Knaappila et al., 

2021). In Finland, 20−25% of all adolescents suffer from at least one psychiatric 

disorder (Marttunen et al., 2013) and the prevalence remains at 10–20% among 

children and adolescents worldwide (Kieling et al., 2011). Substance use in 

adolescence can lead to impairment in mental and physical health, cognition, and 

behavior (Bava & Tapert, 2010; Spear, 2018; Volkow et al., 2014; White et al., 

2020). Moreover, when drug use starts in adolescence, the risk of developing 

clinical features of drug dependence is higher rather than when drug use begins in 

adulthood (Chen et al., 2009). 

According to the 2019 National Survey of Drug Use and Health (NSDUH), in 

the United States, the prevalence of substance use disorder of illicit drugs was 3.6% 

among adolescents and 7.5% among 18−25-year-olds. There was a statistically 

significant increase in the prevalence of illicit drug substance use disorder among 

adolescents in comparison to the previous year. Taking alcohol into account, the 

prevalence of substance use disorder was 4.5% among adolescents in 2019 

(SAMHSA, 2023). Among adolescents, substance use and delinquency are related 

to one another (Mulvey et al., 2010; Walters, 2014; White et al., 2020). Illicit drug 

use and experimenting are prevalent among Finland’s young adult population – 
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almost half of the 24−35-year-old respondents to the survey had used illicit drugs 

at some point during their lives (THL, 2023a).  

Psychotropic prescription medications such as analgesics, sedatives, and 

stimulants are known to have the potential for misuse or dependence (Boyd et al., 

2015; Compton & Volkow, 2006; EMCDDA, 2021; Holt & McCarthy, 2020; 

Schepis et al., 2018). Misuse of these medications has been associated with illicit 

drug use (Carrasco-Garrido et al., 2018; Pätsi et al., 2020) and vice versa 

(Karjalainen et al., 2017). It seems that misuse of psychotropic medications, illicit 

drug use and criminal offending often go hand in hand (Cropsey et al., 2015; 

Sutherland et al., 2015). In the studies related to criminal offenders, high incidences 

of injury- and substance-related emergency visits are common (Stenbacka et al., 

2019; Winkelman et al., 2017).  

Mental health disorders, including substance use disorders, are common among 

young offenders (Fazel et al., 2016). Therefore, studies focusing on offenders are 

valuable also from a medical point of view. Despite drug crime offending being an 

increasing concern in Finland (Statistic Finland, 2021), there is a paucity of studies 

on drug crime offenders. This study aims to identify adolescence and young 

adulthood related risk factors for drug crime offending and to provide new 

perspectives and a better understanding of the path from adolescence to young 

adulthood in relation to drug crime offending.  
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2 Review of literature  

2.1 Drug crime offending  

Drug crime is becoming a growing problem all around the world. Since 2014, the 

number of all narcotic offences in Finland has been increasing (Statistic Finland, 

2021). The number of narcotic offences was over 25 000 in 2016, increasing to 

almost 32 000 by 2019. There has also been an increase in the amount of aggravated 

narcotic offences, which have increased from 1 184 to 1 545 between the years 

2016 and 2019. Not only is the number of narcotic offences increasing, but the 

prevalence of suspected drug crime offenders has also increased by 7,5−10% every 

year during the same four-year period (Rönkä & Markkula, 2020). In Europe, the 

estimated number of narcotic offences in 2020 was 1,5 billion presenting a 15% 

increase in offences during the preceding ten-year period. More than half of those 

offences were related to personal use or possession (EMCCDA, 2022). Convictions 

for personal use suggest that many of the drug crime offenders are also drug users 

and, therefore, this literature of review also discusses studies based on drug users 

and substance use. In this study, drug crime offenders include those who committed 

narcotics offences, aggravated narcotics offences, unlawful use of narcotics offence, 

and preparation of a narcotic offence. The unlawful use of narcotics offence was 

introduced into Finnish legislation in 2001 (Niemi & Virtanen, 2017). 

2.1.1 Other criminality of drug crime offenders  

According to the FinnCrime Study, which is based on a nationwide 1981 birth 

cohort, there was an overlap between the crime types among drug crime offenders, 

with 75% also committing a property crime, 59% committing a traffic crime, 54% 

committing a violent crime, and 50% committing drunk driving.  The prevalence 

of drug crimes was higher among males than females (Elonheimo et al., 2014). The 

Handbook of Criminological Theory (DeLisi & Vaughn, 2015) contains of 

information from studies based on data from all over the world, including North 

America, South America, Europe, Asia, Africa, and Australia. It revealed that males 

express higher levels of problematic behaviors than females. There are meta-

analyses showing evidence that males are more impulsive, prone to risk-taking, 

resistant to punishment and have greater sensation-seeking than females (Byrnes et 

al., 1999; Cross et al., 2011). In addition to male gender, adolescents and young 
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adults are more likely to be involved in crime as offenders compared to older adults 

(DeLisi & Vaughn, 2015).  

2.2 Adverse life events in childhood and adolescence and 

adolescence development 

Adverse childhood experiences are stressful and possibly traumatic events that 

children experience before the age of 18. These include physical, emotional, and 

sexual abuse; physical and emotional neglect; and household dysfunction, 

including domestic violence and criminal activities. Adversities in 

childhood/adolescence include parental divorce, parental mental health, and 

substance use related problems (Dube et al., 2003). 

Aside from childhood, environmental factors are known to influence 

adolescent development. The adolescent brain undergoes considerable 

neurobiological changes during the phases of early, middle, and late adolescence, 

making adolescence a critical time for cognitive and social development. Risky 

behaviors in adolescents can be explained in terms of limbic system-driven choices 

to seek immediate pleasure rather than long-term advantages. As a result, poor 

decisions are frequently made based on emotions, with choices influenced by social 

context and peer influences. Therefore, risk-taking and sensation seeking during 

adolescence is associated with increased substance use. Because of the significant 

brain growth that occurs at this stage of life, teenagers who use substances appear 

to be prone to changes in brain functioning, cognition, and behavior. There appear 

to be deficits in attention, memory, and executive functioning among adolescent 

substance users (Bava & Tapert, 2010). Drug use in adolescence can have other far-

reaching effects, because using illicit drugs in adolescence has been shown to 

increase the likelihood for criminal offending later in life (White et al., 2020). 

2.2.1 Family- and school-related factors 

Living in an out-of-home placement and separation from a parent can affect 

negatively on individuals in relation to criminality and psychiatric morbidity. There 

is evidence, that delinquency was more common among adolescents who did not 

live with both parents compared to adolescents who lived with both parents 

(Knaappila et al., 2019) and that separation from a parent in childhood increased 

the risk for violent offending compared to those who lived with both parents (Mok 

et al., 2018). In a Finnish Birth Cohort study, individuals who lived in an out-of-
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home placement in childhood had a 2-fold increased likelihood of having a criminal 

conviction in young adulthood than their controls living at home (Côté et al., 2018). 

Living in out-of-home care during childhood or adolescence has been shown to 

associate with multiple adverse outcomes in adulthood, including arrests for violent 

crime and substance misuse (Sariaslan et al., 2022).  Psychiatric morbidity was also 

common among children who lived in out-of-home placements. A Finnish 

nationwide birth cohort study showed that approximately 20% of children with a 

diagnosed psychiatric or neurodevelopmental disorder had been placed in out-of-

home care, compared with approximately 2.5% of children without such a 

diagnosis (Kääriälä et al., 2022). 

Parent-child-relationship can also affect an individual’s risk for criminal 

offending. Weak parent-child attachment and less parental supervision are 

associated with greater involvement in delinquency (Fagan et al., 2011). It has been 

proposed that criminal offending in adulthood can be prevented with a supportive 

and non-punitive relationship with parents during adolescence (Johnson et al., 

2011).  

Both maternal and paternal substance misuse are strongly associated with 

substance misuse (including drug-related crimes) and criminal convictions in the 

offspring (Latvala et al., 2022). Parental factors are important predictors of an 

offspring’s mental health outcomes. A systematic review written by Jami et al. 

(2021) has also shown reliable evidence of genetic transmission of depression, 

criminal behavior, and substance use behaviors from parent-to-child. They also 

noted that both genetic and environmental processes are important in these 

associations. 

Bullying and offending later in life are strongly associated with each other 

(Farrington et al., 2012). Bullying has been shown to increase the risk of 

committing violent, property, and traffic offences (Sourander et al., 2011; Tiiri et 

al., 2022). Adolescents who have experienced (cyber) bullying, are also more likely 

to engage with delinquent behavior (Lee et al., 2020). It also seems that school 

status can affect an individual’s risk for criminality. Young adults (aged 18–25 years) 

with a school dropout status were more likely to be involved in criminal behavior 

(Maynard et al., 2015).  
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2.3 Substance use and psychiatric disorders in adolescence 

2.3.1 Substance use in adolescence 

The 2013 Global Burden of Disease (GBD) study suggests that substance use has 

significantly increased the health burden within adolescence and young adulthood 

(Vos et al., 2015). It seems that alcohol causes most of the health burden in eastern 

Europe, while illicit drug use is more prevalent in the USA, Canada, Australia, New 

Zealand, and western Europe (Degenhardt et al., 2016). Data from the international 

Health Behaviour in School-aged Children (HBSC) study showed that among 15-

year-old youths in Europe and North America, the percentage of weekly smokers 

has decreased from 24% to 12%, weekly alcohol use has decreased from 29% to 

13%, and lifetime cannabis use has decreased from 22% to 15% from year 2002 to 

2014 (Currie et al., 2004; Inchley et al., 2016).  

According to data from the Finnish School Health Survey (2019), 

experimenting with cannabis at least once climbed from 6% to 10% among Finnish 

8th and 9th grade boys and from 5% to 7% among same-aged girls between 2006 

and 2019 (Warpenius, 2021). From 2019 to 2021, the prevalence of experimenting 

with cannabis decreased by 1.6% among boys and remained more or less the same 

among girls. Binge drinking at least once a month dropped from 17.5% to 9% 

among Finnish 8th and 9th graders between the years 2006−2021. Daily smoking 

among 8th and 9th grader boys dropped from 16% to 6.5% and among same aged 

girls the proportion dropped from 14% to 4% between years 2006 and 2021 (THL, 

2023b). 

2.3.2 Psychiatric morbidity in adolescence 

Mental health problems affect 10–20% of children and adolescents worldwide 

(Kieling et al., 2011). Mental health problems are a major public health concern 

and the leading cause of disability among children and adolescents worldwide 

(Erskine et al., 2015). In Finland, roughly 20−25% of all adolescents suffer from at 

least one psychiatric disorder and psychiatric disorders are the most prevalent 

health problem among Finnish adolescent population. The most prevalent 

adolescent psychiatric disorders are affective disorders, anxiety disorders, 

substance use disorders, and conduct disorders (Marttunen et al., 2013). 

Overlapping of different psychiatric disorders among adolescents is common, and 

among substance using adolescents, common psychiatric comorbidities are 
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depression, anxiety, bipolar disorder, conduct disorder, and ADHD (Deas, 2006). 

In Finland, there have been some changes in the psychiatric disorder profile among 

children and adolescents treated in child and adolescent psychiatric inpatient care 

between the years 2000 and 2018. During this period, there was a decrease in 

conduct disorders (from 21% to 7%) and psychoses (from 23% to 13%) and an 

increase in depression (from 25% to 42%) among adolescent psychiatric inpatients. 

Among both child and adolescent psychiatric inpatients, the prevalence of ADHD 

has more than tripled (from 5% to 17%) and anxiety disorders doubled (from 8% 

to 16%) (Kronström et al., 2023).  

2.3.3 Behavioral disorders in adolescence 

Conduct disorders in children and adolescents are diverse disorders presenting with 

long lasting, age-inappropriate symptoms of defiant, aggressive, and antisocial 

behavior (Current Care Guidelines, 2018). Attention-deficit hyperactivity disorder 

(ADHD) is a developmental disorder, which impairs functioning and has core 

symptoms of inattention, hyperactivity, and impulsivity. ADHD can be diagnosed 

in childhood, adolescence, or adulthood (Current Care Guidelines, 2019). Both 

conduct disorder and ADHD are found to be related to criminal behavior. Conduct 

disorder is very common among adolescents involved in juvenile delinquency and 

criminal behavior (Erskine et al., 2016; Fazel et al., 2008). Adolescents with 

childhood ADHD are 3-times more likely to be involved with juvenile justice 

system than their non-ADHD peers (Bussing et al., 2010). ADHD has also been 

identified as an important risk factor for criminal behaviors and later offending, 

particularly when comorbid with conduct disorders, substance use disorders or 

antisocial personality disorders (Knecht et al., 2015). However, the association 

between ADHD and criminal behavior is complicated, by its high comorbidity with 

conduct, oppositional defiant, antisocial personality, and substance use disorder, 

each with their own associations with criminality (Young & Cocallis, 2021). 

2.3.4 Personality disorders 

Antisocial personality disorder (ASPD) is a severe personality disorder with strong 

associations with crime and violence (Fountoulakis et al., 2008). It involves a 

pervasive pattern of disregard for and violation of the rights of others exemplified 

by criminal behavior and a lack of remorse. To meet the diagnostic criteria for 

ASPD after the age of 18 years, the traits of CD symptoms or the diagnosis of CD 
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must have been recognized before the age of 15 years. If the behavioral features of 

the CD continue from adolescence into adulthood, the diagnosis may become 

ASPD (Black & Grant, 2014). The relationship between CD and ASPD is strong, 

and up to 50% of children and adolescents with a CD develop ASPD (NICE 

Clinical Guidelines, 2017). 

Borderline personality disorder (BPD) is a complex psychiatric disorder 

characterized by a persistent instability in emotion regulation, identity and self-

image, relationship problems, impulsivity, and repeated self-injurious behavior 

(Lieb et al., 2004). BPD is also associated with violence and criminal behavior 

(Fountoulakis et al., 2008). Comorbidities among offenders with BPD are common. 

The most common comorbid disorders are ASPD, major depressive disorder, 

ADHD, substance, and alcohol dependence (Wetterborg et al., 2015). 

2.3.5 Drug addiction 

Drug addiction (or substance addiction) is a neuropsychiatric disorder 

characterized by a recurring desire to continue taking a drug despite harmful 

consequences. Development of addiction is caused by drug abuse and requires 

repeated drug exposure. The process is strongly influenced both by the genetics of 

the person and by the psychological and social context in which drug use occurs. 

Addicted person usually loses their control over drug use. DSM-V preferences the 

word ‘dependence’ as a euphemism for addiction, reportedly in an attempt to help 

destigmatize addicted patients. Nevertheless, it is important to note that 

pharmacological dependence means tolerance to a drug and/or withdrawal 

symptoms that arise from the continued exposure of the drug to the central nervous 

system. This is distinct from addiction, which means compulsive drug-seeking 

behavior (Zou et al., 2017). When drug use starts in adolescence, the risk of 

developing clinical features of drug addiction/dependence is higher rather than 

when drug use begins in adulthood (Chen et al., 2009). 

2.4 Psychotropic prescription medication use 

The Finnish Medicines Agency (Fimea) uses an international grouping system of 

medications, called the Anatomical-Therapeutic-Chemical (ATC) -classification 

(WHO Collaborating Center for Drug Statistics Methodology, 2021). Medications 

are divided into groups according to the organ or organ system they affect and their 

chemical, pharmacological and therapeutic features. The system has fourteen main 
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anatomical or pharmacological groups (first level).  Each main group is divided 

into either a pharmacological or therapeutic group (second level). The third and 

fourth levels are chemical, pharmacological, or therapeutic subgroups and the fifth 

level is the chemical substance. Medications which affect the nervous system are 

called psychotropic medications.  

In the treatment of psychiatric disorders, the use of psychotropic medications 

has increased from 2000 to 2011 among Finnish child and adolescent inpatients. 

Among adolescent inpatients aged 13−18 years, there were statistically significant 

increases in all the medication groups, including antidepressants, antipsychotics, 

ADHD medications, benzodiazepines, and other psychotropic medications. The 

most notable increase was in the use of benzodiazepines. It has not been possible 

to connect this increase in the use of psychotropic medications to any changes in 

the diagnostic profiles (Kronström et al., 2018). In Finland between 2008 and 2018, 

the prevalence rates of the use of ADHD medications increased 4.5-fold (from   

0.93% to 4.21%) among male adolescents and over 9-fold (from 0.14% to 1.28%) 

among female adolescents (Vuori et al., 2020). Varimo et al. (2020) found that 

antipsychotic medication use among Finnish children and adolescents increased 

from 2.1 to 3.8 per 1000 individuals between the years 2008 and 2017. Between 

2008 and 2016, psychotropic polypharmacy also was common among Finnish 

children and adolescents, with almost a half of all the 14 848 individuals studied 

requiring psychotropic polypharmacy (Varimo et al., 2023). 

2.4.1 Psychotropic medications with potential of misuse and 

dependence 

Psychotropic prescription medications such as analgesics, sedatives, and stimulants 

are known to have the potential for misuse or dependence (Boyd et al., 2015; 

Compton & Volkow, 2006; EMCDDA, 2021; Holt & McCarthy, 2020; Schepis et 

al., 2018). The term “sedative” includes benzodiazepines and sleeping medications 

(even though, sleeping medications are commonly separated from sedatives as an 

own medication group), and it means same as “anxiolytics” and “tranquilizers”. 

The term “analgesics” means the same as “painkillers” and includes opioids. Non-

medical use of prescription medications (NMUPM) means non-medical use and 

medical misuse of certain medication; medication used in ways not intended by the 

prescriber or use without a prescription. Reasons for NMUPM may include self-

medication for either mental or physical health problems or use for relaxation, 
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euphoria, or intoxication (Boyd et al., 2006; Boyd & McCabe, 2008). Hereafter 

NMUPM is referred as medication misuse.  

In Finland, the prevalence of medication misuse has been steady during the 

20th century but has been increasing among adults aged between 25−34 years. This 

information was gathered from Drug surveys conducted in 1992−2018. The size of 

the respondents varied between 2 023 (in 2010) and 3 485 (in 2014) individuals. 

Among 15−24-year-olds, the lifetime prevalence of the misuse of sedatives and 

analgesics has been relatively stable at 7−9% between 2002 and 2018, while it was 

4−8% between the year 1992 and 1998 (Karjalainen et al., 2020). Among school 

aged children, misuse of sedatives has increased from 2000s to 2010s. Substance 

use, including alcohol, tobacco, marijuana, and other illicit drug use, has been 

shown to associate with a greater probability of misuse of psychotropic medications 

(Carrasco-Garrido et al., 2018). In a study of the Finnish population, sedatives and 

strong analgesics were the most misused medications. Misuse of medications was 

most prevalent among 25–34-year-old adults (Pätsi et al., 2020). Use of illicit drugs 

was more common among medication misusers (Pätsi et al., 2020) and use of illicit 

drugs has increased among the Finnish medication misusing population from 21% 

to 70% between 2002 and 2014, based on results from population-based (aged 

15−69 years) Drug surveys conducted in the year 2002, 2006, 2010, and 2014 

(Karjalainen et al., 2017). 

In addition to the misuse of psychotropic medications, off-label use of these 

medications is becoming more common. One very commonly prescribed 

medication for off-label use is quetiapine, an antipsychotic which can be used in 

the treatment of insomnia for its sedative effects. Between 2008 and 2017, the 

incidence of antipsychotic use, especially quetiapine use, more than doubled among 

Finnish adolescents aged 13 to 17 years (Varimo et al., 2020).  However, there is 

still limited evidence on the safety and efficacy of quetiapine for the treatment of 

insomnia, while its side effects are well-known (weight gain and other metabolic 

effects) (Anderson & Vande Griend, 2014; Modesto-Lowe et al., 2021). 

Clonazepam is an antiepileptic drug that is also prescribed (off label) to treat 

anxiety disorders. Long-term use of clonazepam seems to be increasing (Kurko et 

al., 2018). Furthermore, gabapentinoids, which are originally indicated for treating 

epilepsy, are now considered first-line agents in clinical guidelines for the treatment 

of neuropathic pain (Current Care Guidelines, 2017; Lam et al., 2019).  Both 

gabapentinoids and clonazepam have a high risk of abuse and non-medical use 

(Bockbrader et al., 2010; Dokkedal-Silva et al., 2019; Evoy et al., 2017). 

Benzodiazepines are effective in the acute treatment of anxiety disorders but have 
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high potential for addiction. To minimize the risk of addiction with 

benzodiazepines, clinical and prescribing guidelines recommend avoiding the 

regular daily use of benzodiazepines, only prescribing when there is no effective 

alternative and that the lowest possible dose should be given for the shortest 

duration, which is often less than two weeks (Current Care Guidelines, 2019a). 

2.5 Use of health care services in relation to drug use and criminal 

offending 

2.5.1 Somatic morbidity, drug-related mortality and use of health 

care services 

Individuals who inject drugs are at high risk of skin and soft tissue infections, which 

vary from abscess(es) and uncomplicated cellulitis to life- and limb-threatening 

infections (Chambers, 2021). These infections are very often caused by 

Staphylococcus aureus, and injection drug use is a significant risk factor for 

(methicillin-resistant) Staphylococcus aureus infections (Huang et al., 2008;  

Lloyd-Smith et al., 2010). Blood-borne viral infections, such as HIV and hepatitis 

A, B and C, are also common and are an important health consequence of drug 

addiction, especially among intravenous drug users (Jager et al., 2004). In Finland, 

the prevalence of HIV infections has been around 1% among drug users, while the 

prevalence of hepatitis C is high, at 75% among drug injecting users (Rönkä & 

Markkula, 2020). Finnish drug users with HIV have a higher total number of 

hospital admissions, higher crude hospitalization rates, and higher total length of 

hospital stay in comparison to drug users with hepatitis C or with another type of 

hepatitis (Onyeka et al., 2015).  

In Finland, the number of episodes of inpatient care due to drug-related 

poisonings have increased substantially in Finland between the years of 2011 and 

2020 (from 3 500 to 8 600; one year being over 9 000). During 2020, episodes of 

inpatient care due to drugs and poisonings were most prevalent among the 25−34-

year-old population. The number of patients attending specialized outpatient care 

for drug-related diseases has also increased in the years from 2016 to 2020 

(Jääskeläinen & Virtanen, 2021b).  

The number of drug-related deaths in Finland has doubled between the years 

2006 and 2021. In 2021 there were most ever drug-related deaths since records 

began in 2006. Most of the drug-related deaths related to concomitant use of 
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multiple drugs and most of the deaths were due to accidental poisonings. In 2021, 

most deaths occurred among 20−34-year-old males and 25−39-year-old females 

(Statistics Finland, 2022).  

2.5.2 Injury- and substance-related emergency visits and 

hospitalization 

In the studies related to criminal offenders, high incidences of injury- and 

substance-related emergency visits were common. Among Swedish male criminal 

offenders (follow-up time from the age of 18 to 54 years), hospitalization for 

alcohol- and drug-related diagnoses were more common than among non-criminals. 

The study showed, that almost 60% of criminals had been hospitalized for an 

alcohol- and/or drug-related diagnosis, accidents, and suicide attempts during the 

study’s follow-up period. The incidence of inpatient care stays per living persons 

and years was higher among criminals than non-criminals (Stenbacka et al., 2019). 

In the United States, adolescents aged 12 to 17 years with criminal justice 

involvement in the previous year were more likely to visit emergency departments 

(ED), require more ED visits, be hospitalized, and have more hospital overnight 

stays than adolescents without any criminal justice involvement in the previous 

year. Adolescents with an illicit drug use disorder and who had been involved in 

the justice system accessed ED services the most (Winkelman et al., 2017). Frank 

et al. (2014) found very similar findings among an adult population with recent 

criminal justice involvement, most of whom were aged between 18 to 25 years.  

Youths who were assault-injured and were seeking ED care, seemed to have 

high levels of substance use disorders and a significantly greater number of them 

had been engaged in the criminal justice system (Bohnert et al., 2015). The majority 

of offenders visiting ED had substance use problems or disorders, including illicit 

drug use disorder, abuse or dependence, when compared to controls (Frank et al., 

2014; Stenbacka et al., 2019; Winkelman et al., 2017).  

2.6 Summary of the reviewed literature: What is known and what 

should be studied? 

There is limited information in the research literature on the associations between 

drug crime offenders and discussed topics above, but there are many studies of drug 

users and criminal offenders in general. This study is interested in former 

adolescent psychiatric inpatients, and those who became drug crime offenders. It 
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may not be possible for the information presented to be applied directly to all drug 

crime offenders, but it still provides a valuable understanding of the nature of a 

certain group of drug crime offenders.  

It is known that male gender and younger age can be associated with criminal 

behavior. Out-of-home placements, living with one parent, weak parent-child 

attachment, less supervision and parental substance misuse are known to associate 

to an offspring’s risk for criminal behavior. Bullying and dropping out of school 

are also markers that have been found to associate with criminality. Conduct 

disorder, attention-deficit and hyperactivity disorder, substance use disorders, 

antisocial and borderline personality disorders are all found to be common among 

offenders. According to the research literature, offenders have more 

hospitalizations due to drug- and alcohol-related diagnoses, longer hospital stays 

and more emergency department visits, compared to non-offenders. 

Drug crime offending includes unlawful use of narcotics, which means 

personal use of illicit drugs. Illicit drug use is illegal in Finland and, therefore, 

studies on illicit drug users were also utilized in this study. It is important to note 

that unlawful use of narcotic offenses may involve non-recurring drug 

experimentation or it could be a sign of a drug addiction or another psychiatric 

problem. As described in the earlier research, psychiatric morbidity is common 

among offenders and, therefore, these two topics can be linked to each other. Early 

treatment of psychiatric problems in childhood and adolescence could lead to better 

prevention of later criminal acts, including drug crime offending.      

Childhood and adolescence are crucial formative periods in an individuals’ 

development and this study is interested in factors arising in these important stages 

of early life. This study strives to identify specific factors in family, school, 

adolescent substance use history and psychiatric morbidity to help explain drug 

crime offending. Moreover, the associations between psychotropic medication 

misuse and drug crime offending are yet to be explored widely in the research 

literature, despite the association with substance misuse and illicit drug use being 

identified. Furthermore, drug crime offenders’ use of specialized health care has 

not been studied in depth. This study aims to present explicit information on the 

medical specialties being accessed and the types and reasons for the visits, focusing 

on injuries, poisonings, and other consequences of external causes. 
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3 Aims of the current study 

The main aim in this study of former adolescent psychiatric inpatients, some of 

whom became drug crime offenders, is to explore the risk factors for drug crime 

offending. The more specific aims of this study were: 

1. to compare the relationship between family- and school-related factors, 

adolescent psychiatric disorders, and substance use, and drug crime offending 

to non-criminal controls (I) 

2. to investigate the difference in psychotropic prescription medication use 

between drug crime offenders and non-criminal controls, as well as the 

relationship between addictive psychotropic medication use and drug crime 

offending (II) 

3. to study the difference in treatment events in specialized health care settings 

due to injuries, poisoning, and other external causes of morbidity between drug 

crime offenders and non-criminals (III). 
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4 Material and methods 

4.1 Study population and data collection (I-III) 

This study is part of a follow-up project, investigating the long-term outcomes of 

former adolescent psychiatric inpatients, and the associations of various 

psychosocial risk factors, with severe psychiatric and substance use disorders. The 

study sample consisted of 508 adolescents (208 male, 300 female), who were 

consecutively admitted for acute psychiatric adolescent inpatient care at Oulu 

University Hospital, between April 2001 and March 2006 (hereafter referred to as 

index hospitalization). Adolescents were aged between 13 to 17 years (mean age 

15.5 years, SD [standard deviation] 1.3 years). The acute inpatient unit is designed 

and intended to provide rapid interventions, but allowing enough time for 

diagnostic methods, and then to seek to direct the adolescents to the relevant 

outpatient care or other inpatient care units for further treatment. During the data 

collection period, the median length of stays on this unit were nine days (IQR 

[interquartile range] 6−16 days). The catchment area of the hospital covers the 

regions of Oulu and Lapland in Northern Finland, which account for 43 % of the 

total geographical area of the country. Between the data collection period, 

approximately 11% of the Finnish population lived in this area.  

Of all adolescents admitted to acute inpatient care (n = 637) during the five-

year period, adolescents aged over 18 (n = 1), with intellectual disability (n = 26), 

or with an organic brain disorder (n = 3) were excluded from the study. Of the 

eligible patients (n = 607), 77 did not provide informed consent and 22 did not 

complete their interviews because their stay in the hospital was too short. The 

participation rate for the study was high, being 83.7% of eligible patients. The 

inclusion of study participants is described in Figure 1. The description of the study 

groups will be explained later in section 4.4.3 Study groups. After the index 

hospitalization, study participants were followed up through national registers. 
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Fig. 1. The description of selection of study participants for this study. 

4.2 Research instruments for adolescence-related information and 

diagnostic tools (I-III) 

4.2.1 K-SADS-PL (I-III) 

During the index hospitalization, all study participants were interviewed using the 

Finnish version of Kiddie Schedule for Affective Disorder and Schizophrenia for 

School-Aged Children, Present and Lifetime (K-SADS-PL). The interviews were 

performed by the treating physician, or a trained medical student under the 

surveillance of the treating physician. The K-SADS-PL has been shown to be a 

valid method for defining DSM-IV based psychiatric disorders of adolescents 

(Ambrosini, 2000; Kaufman et al., 1997; Kim et al., 2004). If adolescent 

information remained uncertain or unreliable, the missing information was 

obtained from interviews with their parents or guardians. 
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4.2.2 EuropASI (I, II) 

During the index hospitalization, patients were interviewed by nurses, using the 

European Addiction Severity Index (EuropASI) instrument. The EuropASI is an 

objective, semi-structured interview, designed to gather various information from 

adolescents, such as socio-economic characteristics, previous somatic and 

psychiatric symptoms, substance abuse, family and social relationships, education, 

and criminal behavior (Kokkevi & Hartgers, 2009). 

4.2.3 Modified Fagerström’s Tolerance Questionnaire (I, II) 

The seven-item modified Fagerström Tolerance Questionnaire (mFTQ) for children 

and adolescents was used to assess adolescents’ current smoking habits and their 

levels of nicotine dependence (ND). The mFTQ evaluates smoking rate, frequency 

of inhalation, time between waking up and the first cigarette, level of reluctance to 

give up the first cigarette in the morning, difficulty in refraining from smoking in 

places where it is prohibited, smoking despite medical illness and smoking more in 

the first two hours of the day than during the rest of the day. The score sum of 

mFTQ can vary between 0 and 9, indicating “no ND” (sum score 0−2), “moderate 

ND” (sum score 3−5) and “high ND” (sum score 6−9) (Prokhorov et al., 1996). 

4.3 Register-based follow-up data (I-III) 

4.3.1 Criminal records from the Finnish Legal Register Centre (I-III) 

In Finland, a citizen can be recorded in the criminal register from the age of 15 

onwards, after having been sentenced to either unconditional or conditional 

imprisonment, community service, dismissal, a juvenile penalty or a fine in lieu of 

a juvenile penalty, a fine (supplementary fine) or period of community service or 

probation, in addition to conditional imprisonment, or a sentence has been waived 

on grounds of lack of criminal responsibility (Finnish Legal Register Center, 2018). 

The information for crime history and crime types was obtained from the Finnish 

Legal Register Center. In this study, the official criminal records of the study 

subjects were available until November 2016. In November 2016, drug crime 

offenders were aged between 26 and 33 years while non-criminal controls were 

aged between 22 and 33 years. According to the criminal record, first drug crimes 

occurred in 2001. 
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4.3.2 Drug Register of the Social Insurance Institution (SII) of Finland 

(II) 

The information on prescribed psychotropic medications was acquired from the 

Drug Register of the Social Insurance Institution (SII) of Finland. The Drug 

Register contains information records of medication names, date of purchases and 

packaging prices (Social Insurance Institution of Finland, 2021). The information 

on prescribed psychotropic medications was available up to end of the year 2012. 

At the end of the year 2012, drug crime offenders were aged between 22 and 30 

years while non-criminal controls were aged between 18 and 29 years. According 

to the Drug Register, first purchases of prescribed psychotropic medications 

occurred in 1995. 

4.3.3 The Finnish Care Register for Health Care (FCRHC) (I-III) 

The purpose of the Care Register for Health Care, provided by the Finnish National 

Institute for Health Welfare (THL), is to collect data on the activities of health 

centers, hospitals and other institutions providing inpatient care, and on the 

patients/clients treated in them for the purposes of statistics, research, and planning 

(Finnish Institute for Health and Welfare, 2021). It covers the information from the 

1st of January 1969. This study used the data on treatment received by the patient, 

including information on reason for seeking care, diagnoses, external causes, type 

of accident, length of hospital days, and where the patient had been treated. The 

information on personality disorder diagnoses (CD-10: F21, F60.0−60.9) by young 

adulthood was collected from the FCRHC. In this study, the data was available up 

to the end of the year 2016. According to the FCRHC, first treatment events in 

specialized health care occurred in 1997. 

4.4 Main outcome (I-III) 

4.4.1 Drug crime offending (I-III) 

In Finland, it is illegal to import, export, distribute, purchase, manufacture or 

possess any of the drug-substances listed in the drug conventions in the Finnish 

Narcotic Drugs Act (Finlex, 2008). Drug crimes recorded in the criminal records 

mostly occurred during the follow-up period, after the index hospitalization. Three 

of the drug crime offenders committed their first drug crimes before their index 
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hospitalization and another 57 after their index hospitalization. The Finnish 

criminal code includes nine types of drug offences, including unlawful use of 

narcotics, narcotics offence, aggravated narcotic offence, preparation of narcotic 

offence, attempt of preparation of narcotic offence, promoting narcotic offence, 

preparation of aggravated narcotic offence, attempt of preparation of aggravated 

narcotic offence, and promoting aggravated narcotic offence. In this study, drug 

crime offenders committed narcotics offences (n = 123), aggravated narcotics 

offences (n = 14), unlawful use of narcotics offence (n = 204), and preparation of a 

narcotic offence (n = 1). The mean age for the first drug offence was 21.0 years 

(SD 3.3 years). Of drug crime offenders, 73% (n = 44) had committed at least one 

unlawful use of narcotics offence during the follow-up period. Almost half of them 

(n = 21) had committed two or more unlawful use of narcotic offences. 

4.4.2 Other criminality 

Of the 60 drug crime offenders, 38 (63%) had been convicted for violent crime (23 

male, 15 female), 37 (62%) for drunk driving (24 male, 13 female), and 31 (52%) 

for firearms offences (20 male, 11 female) during the follow-up period before the 

end of the year 2016. Non-violent crime preceded violent crime among thirty drug 

crime offenders. Three drug crime offenders committed violent crimes before non-

violent crimes, and five committed non-violent and violent crimes at the same age. 

The mean age for the first violent crime was 20.8 years (SD 3.0 years) and for the 

first non-violent crime was 19.2 years (SD 3.2 years). 

4.4.3 Study groups 

A total of 60 (40 male, 20 female) of the study population had committed a drug 

crime by November 2016 and these formed the cases for this study as drug crime 

offenders. Non-criminal controls were matched with drug crime offenders by age 

at admission to acute adolescent psychiatric care (± 2 years), gender (exact match), 

and family type (two parent family and other family types) at admission (exact 

match). Family type was chosen as one of the matching variables, because 

separation from a parent or parents has been shown to have a negative effect on 

individuals, by increasing the likelihood for criminal convictions and substance-

related disorders (Côté et al., 2018; Mok et al., 2018). At the end of the follow-up 

period in November 2016, the age of study subjects ranged between 22 and 34 years 

(referred to from here on as young adulthood). 
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4.5 Covariates 

4.5.1 Family-related factors (I-II) 

Information on family-related factors was obtained from the EuropASI. Family-

related factors included family relationships and psychiatric or substance related 

problems of the family members (mother, father, and siblings). Regarding family 

relationships, the study subjects were asked whether they felt they had a close 

relationship to each of their family members. Psychiatric or substance related 

problems of family members were based on the reports of the study subjects, and 

the answers were scripted in the analyses as “yes” or “no”. 

4.5.2 School-related factors (I-II) 

Information on school-related factors was based on the K-SADS-PL. The focus 

was on behavioral factors, such as telling lies, unauthorized absences, starting 

fights, bullying, and thieving. School performance was determined by whether the 

study subject had ever repeated grades, been moved to an observation class, 

received special needs education, had an adjusted syllabus or any learning 

difficulties. Using the EuropASI instrument, the study subjects were asked whether 

they felt they had close friends. All the answers were scripted in the analyses as 

“yes” or “no”. 

4.5.3 Adolescent substance use (I-II) 

The K-SADS-PL was used to gather information on substance use in adolescence. 

The substances enquired about included alcohol, cannabis, stimulants 

(amphetamine etc.), sedatives (benzodiazepines, barbiturates etc.), opioids 

(buprenorphine, heroin, morphine, codeine, methadone etc.), hallucinogens (LSD 

= lysergic acid diethylamide etc.), solvents and inhalants (glue, gasoline, 

chloroform, ether, paint etc.), and other substances (prescription medications, 

ecstasy etc.). Cocaine and phencyclidine (PCP) were omitted because none of the 

study subjects reported having ever used them. In this study, the level of substance 

use was represented in two ways: use denied or not reported by the study subject 

and used at least once a week. Information on poly-substance use was also 

determined. Information on current smoking habits and the levels of ND during 

adolescence were measured using the seven-item mFTQ for children and 
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adolescents. In this study, the level of ND of study subjects was separated into two 

groups: “no ND” and “moderate/high ND”. 

4.5.4 Psychiatric disorders in adolescence (I-III) 

The adolescent psychiatric disorders were categorized to following diagnostic 

groups: Psychotic disorders (DSM-IV: 295, 296.0, 296.4−299.0, 297.1−299.0, 

301.13, 301.22), anxiety disorders (DSM-IV: 300.00−300.02, 300.21−300.23, 

300.29, 300.3, 308.3, 309.81), affective disorders (DSM-IV: 296.2−296.3, 300.4, 

311), conduct disorders including ADHD (DSM-IV: 312.8−312.9, 313.81, 

314.00−314.01, 314.9, 299.80), and substance-related disorders (DSM-IV: 303.9, 

304.0−304.6, 304.8−304.9, 305.0, 305.2−305.7, 305.9). There was also a 

diagnostic group that included diagnoses other than those listed above, which 

included eating disorders, enuresis, Asperger’s syndrome, etc., but were ultimately 

excluded from the analyses due to the groups’ heterogeneity. An adolescent could 

belong to multiple psychiatric diagnostic groups. In addition, the most severe 

psychiatric diagnosis of each study participant was defined using the following 

hierarchy: psychotic, anxiety, affective, conduct and substance use disorder. For 

survival analyses in the third sub study, these disorders were further dichotomized 

into internalizing (psychotic, anxiety, and affective disorders) and externalizing 

(conduct and substance use disorders) disorders. Internalization is the propensity to 

express distress inwards, and in contrast, externalization describes the propensity 

to express distress outwards (Krueger, 1999). 

4.5.5 Psychiatric disorders in young adulthood (I-II) 

After their index hospitalization, some of the study subjects were diagnosed with 

personality disorder (PD). The information on PD diagnoses (ICD-10: F21, 

F60.0−60.9) by young adulthood were based on the FCRHC, covering diagnoses 

up to the end of 2016. Although PDs can be identified in clinical settings during 

childhood or adolescence, the instruction from the ICD-10 (International Statistical 

Classification of Diseases and Related Health Problems, 10. revision) guides is that 

they should not be diagnosed before the age of 16 years. The definition process for 

PD diagnoses is described in an earlier publication (Kantojärvi et al., 2016). In this 

study, two study participants were diagnosed with schizotypal disorder (drug crime 

offenders vs. non-criminal controls; 0 vs. 2), four with antisocial PD (4 vs. 0), seven 
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with borderline PD (3 vs. 4), one with avoidant PD (0 vs. 1), one with other specific 

PD (0 vs. 1), and five with unspecified PD (3 vs. 2). 

4.5.6 Psychotropic prescription medication use (II) 

The Finnish Medicines Agency (Fimea) uses an international grouping system of 

medications, called Anatomical-Therapeutic-Chemical (ATC) -classification 

(WHO Collaborating Center for Drug Statistics Methodology, 2021). ATC-

classification divides medicines into groups, depending on which organ or organ 

system they target, and by their chemical, pharmacological and therapeutic features. 

In this study, psychotropic medications are included in the medication groups N02 

(analgesics), N03 (antiepileptic drugs; clonazepam, gabapentin, pregabalin), N05 

(antipsychotics, anxiolytics and sleeping medication), N06 (antidepressants and 

stimulants) and N07B (drugs for treating addictions) (Table 1). The data on 

psychotropic medications was divided into addictive (meaning high risk of misuse 

or dependence) and non-addictive (meaning low risk of misuse or dependence) 

psychotropic medications.  

Table 1. Categorization of psychotropic medications (Reprinted, CC BY 4.0 licensed 

publication from original publication II © 2022 Wiley). 

Category ATC group ATC code Names of the medications 

Addictive medications Opioids N02A codeine as drug combination, 

buprenorphine, tramadol 

 Antiepileptic drugs N03A clonazepam, gabapentin, pregabalin 

 Benzodiazepines N05B diazepam, chlordiazepoxide, oxazepam, 

lorazepam, alprazolam 

 Sleeping medications N05C nitrazepam, temazepam, zopiclone, 

zolpidem 

 Stimulants N06B methylphenidate 

 Drugs for treating 

addictions 

N07B buprenorphine as drug combination 

Non-addictive medications Antidepressants N06A 

N06C 

 

 Antipsychotic drugs N05A  

 Other drugs N02B 

N02C 

paracetamol, migraine drugs, 

antiepileptic drugs* 

Note: ATC = Anatomical-Therapeutic-Chemical (WHO, 2021). 

*Excluding addictive antiepileptic drugs (clonazepam, gabapentin and pregabalin). 
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4.5.7 Treatment events in specialized health care due to injuries, 

poisonings, and other external causes of morbidity (III) 

The information on treatment events, covering outpatient visits in specialized 

health care and inpatient hospitalizations, was gathered from the FCRHC. The 

register information covered up to the end of 2016. The focus was on treatment 

events that occurred after the age of 13 years and which were due to injuries (ICD-

10 codes S00-S99, T00-T35 and T90-T95), poisonings (T36-T65, T96# and T97), 

other external causes of morbidity (T66-T88 and T98) and other diagnoses (such 

as M00-M99 and F10-F19) if the cause of the visit was explained by ICD-code 

V01-Y98, meaning the external cause for injuries, diseases, and deaths. When 

physician use diagnosis codes S00-T98, the record of an external cause (V01-Y98) 

is mandatory. Treatment events were further categorized as accidental, intentional, 

unspecified, and other kind of injury, poisoning, or other external causes of 

morbidity (complications from medical procedures, anaphylactic reaction etc.). 

Special attention was focused on the internal medicine and surgery specialties 

because poisonings and injuries are usually treated in these medical specialties. 

4.6 Statistical methods (I-III) 

Every Finnish citizen is assigned a personal identity code. This code was used to 

link the data from the different national registers. In all original studies I-III, the 

statistical significance of group differences in categorical variables was assessed 

using Pearson’s Chi-square test or Fisher’s Exact test and in continuous variables 

with Student’s t-test or Mann-Whitney’s U test. The limit of statistical significance 

was set at p < 0.05. The statistical software used in our analyses was the IBM SPSS 

(Statistical Package for the Social Sciences) Statistics 25, 27, and 29. 

Original study I. Adjusted odds ratios (ORs) were calculated using a stepwise 

binary logistic regression model, and all adolescent characteristics were entered to 

the model as a potential risk factor for drug crime offending. Adolescent 

characteristics included family- and school-related factors, substance use in 

adolescence, and adolescent psychiatric disorders. 

Original study II. The association of adolescent- and follow-up related factors 

to drug offending was assessed with the binary logistic regression analysis, using 

the forward stepwise selection approach. Adolescence-related factors (psychiatric 

disorders, level of nicotine dependence, weekly use of alcohol and cannabis, 

parental psychiatric and substance use problems), the register-based follow-up 
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information on the use of psychotropic medication (ATC groups for opioids, 

antiepileptic drugs, benzodiazepines, sleeping medications, stimulants, drugs for 

treating addictions, antidepressants, antipsychotics, and other psychotropic 

medications), gender and age at admission to index hospitalization, and age at the 

end of the follow-up data for psychotropic medications in year 2012 were analysed 

as potential risk factors for drug crime offending. The choice of variables for the 

statistical modelling was based on careful consideration of the evidence-based 

knowledge of factors known to be related to offending in the literature (Fazel et al., 

2008; Hensel et al., 2020; Moore et al., 2019) and which were available in our 

database. 

Original study III. Hazard ratios (HRs) with 95% confidence intervals (Cl) for 

drug crime offending were assessed using a Cox regression model and adjusted 

with internalizing and externalizing disorders from adolescence. Survival analyses 

explored the treatment events in internal medicine and surgery, and treatment 

events caused by poisonings and injuries. 

4.7 Ethical considerations  

This study is part of a project whose research plan was approved by the Ethics 

Committee of the University of Oulu Faculty of Medicine, approval number 

44/2001. Permission to access the Crime register was obtained from the Legal 

Register Centre, approval number 196/07.01/2016. Permission to use the FCRHC 

was obtained from the National Institute for Health and Welfare (THL), approval 

number THL/1619/5.05.00/2013. Permission to access the Drug Register of 

Reimbursement Medications was obtained from the SII of Finland, approval 

number 42/522/2013.  

The study participants were given a complete description of the proposed study. 

They were also informed that refusal to participate in the research would not affect 

their treatment in any way. All study participants and their legal guardian(s) 

provided written, informed consent before their enrolment in the study. In light of 

the existing stigma against mental health problems, drug use and drug criminality, 

all of the study participants were pseudonymized during the data collection. All of 

the study participants attended hospital and were treated as adolescent psychiatric 

inpatients. The linkage to different national registers was made after the index 

hospitalization and, therefore, possible criminal profile did not affect the treatment 

of the patients. As mentioned earlier, this study includes data that addresses 

sensitive topics, such as substance use, criminality, and mental health problems. In 
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order to interpret the findings of this study, it is vital to avoid pre-judgement and 

moralising. This study follows good ethical research practice, and no individuals 

can be recognized from the data.  

4.8 Personal involvement 

I, as the author of this thesis, made a major contribution to all of the original studies 

and I am named as the first author and the corresponding author in each study. I 

used previously collected data and together with my supervisors, we selected the 

variables being examined based on the earlier research literature and our best 

knowledge. I have built my own variables (treatment events due to injuries, 

poisonings, and other external causes of morbidity to specialized health care) for 

the third original study. I performed the statistical analyses with the guidance of my 

supervisor and statistician Helinä Hakko, PhD, I presented and interpreted the 

results in consultation with the co-authors. I wrote the first version of each 

manuscript and was responsible for the final form of each study as it was submitted. 
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5 Results 

5.1 Characteristics of the study groups (I-III) 

5.1.1 Psychiatric disorders and substance use in adolescence (I) 

Table 2 shows the adolescence-related information on psychiatric disorders and 

substance use among drug crime offenders and non-criminal controls. During the 

index hospitalization, drug crime offenders were diagnosed with conduct and 

substance use disorders more often than their non-criminal controls (CD 82% vs. 

43%, p < .001; SUD 68% vs. 33%, p < .001) and non-criminal controls were more 

likely to be diagnosed with psychotic disorder compared to drug crime offenders 

(5% vs. 21%, p = .006). In adolescence, drug crime offenders were more likely to 

have moderate to high levels of ND (85% vs. 51%, p < .001) and have weekly use 

of alcohol (50% vs. 34%, p = .040), cannabis (28% vs. 9%, p = .001), sedatives 

(23% vs. 3%, p < .001), stimulants (20% vs. 2%, p < .001), opioids (15% vs. 2%, 

p < .001) and other drugs (10% vs. 1%, p = .006) compared to their non-criminal 

controls. Weekly poly-substance use was more common among drug crime 

offenders than non-criminal controls (12% vs. 2.5%, p = .017).  

Table 2. The adolescence-related information on psychiatric disorders and substance 

use among drug crime offenders and non-criminal controls (Modified, CC BY 4.0 

licensed publication from original publication I © 2021 Springer). 

 

Variables 

Drug crime offenders  Non-criminal controls   

n % n % df p-value 

Psychiatric disorders         

     Psychotic disorder 3 5  25 21  1 .006 

     Anxiety disorder 9 15  19 16  1 .884 

     Affective disorder 21 35  56 47  1 .136 

     Conduct disorder 49 82  51 42.5  1 <.001 

     Substance use disorder 41 68  40 33  1 <.001 

     Personality disorder 10 17  10 8  1 .094 

Substance use         

     Alcohol, weekly use 30 50  41 34  1 .040 

     Nicotine dependence, 

     moderate/high 

51 85  61 51  1 <.001 

   Drugs, weekly use         

     Cannabis 17 28  11 9  1 .001 
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Variables 

Drug crime offenders  Non-criminal controls   

n % n % df p-value 

     Hallucinogens 2 3  1 1  1 .552 

     Stimulants 12 20  2 2  1 <.001 

     Sedatives 14 23  4 3  1 <.001 

     Opioids 9 15  2 2  1 <.001 

   Other, weekly use         

     Solvents and inhalators 6 10  4 3  1 .086 

     Others 6 10  1 1  1 .006 

   Poly-substanse use, 

   weekly use 

7 12  3 2.5  1 .017 

Note: Comorbidity of adolescent psychiatric disorders is likely. 

Personality disorders are follow-up diagnoses. 

5.1.2 Family- and school-related factors (I) 

Table 3 shows the adolescence-related information on family- and school-related 

factors among drug crime offenders and non-criminal controls. Of family-related 

factors, drug crime offenders felt more distant with their fathers than non-criminal 

controls (58% vs. 38%, p = .011). Drug crime offenders’ mothers were more likely 

to have had substance use related problems than mothers of non-criminal controls 

(20% vs. 9%, p = .040).  

Of school-related factors, drug crime offenders were more likely to tell lies  

(68% vs. 36%, p < .001), start fights (67% vs. 37%, p < .001), thieve (63% vs. 23%, 

p < .001), and bully (56% vs. 27.5%, p < .001). Drug crime offenders were more 

likely to have had a special needs education (72% vs. 54%, p = .024), unauthorized 

absences (60% vs. 39%, p = .008), and been in an observation class (50% vs. 17%, 

p < .001) compared to their non-criminal controls.  
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Table 3. The adolescence-related information on family- and school-related factors 

among drug crime offenders and non-criminal controls (Modified, CC BY 4.0 licensed 

publication from original publication I © 2021 Springer). 

 

Variables 

Drug crime offenders  Non-criminal controls   

n % n % df p-value 

Family-related factors         

   Psychiatric problems         

     Maternal 8 13  15 12.5  1 .875 

     Paternal 4 7  7 6  1 1.000 

     Sibling(s) 4 7  6 5  1 .733 

   Substance-related 

   problems 

        

     Maternal 12 20  11 9  1 .040 

     Paternal 16 27  30 25  1 .809 

     Sibling(s) 3 5  9 7.5  1 .753 

   Distant relationship         

     Maternal 22 37  36 30  1 .367 

     Paternal 35 58  46 38  1 .011 

     Sibling(s) 19 32  34 28  1 .644 

School-related factors         

     unauthorized absences 36 60  47 39  1 .008 

     repeated grade 9 15  17 14  1 .881 

     learning disabilities 23 38  40 33  1 .507 

     observation class 30 50  20 17  1 <.001 

     special needs education 43 72  65 54  1 .024 

     adjusted syllabus 15 25  23 19  1 .366 

     tells lies 41 68  43 36  1 <.001 

     starts fights 40 67  44 37  1 <.001 

     bullies 33 56  33 28  1 <.001 

     thieves 38 63  27 23  1 <.001 

     no close friends 12 20  26 22  1 .796 

5.1.3 Gender differences in adolescence-related factors (I) 

Additional analysis showed that female drug crime offenders were more commonly 

diagnosed with conduct disorders (75% vs. 35%) (χ2(1) = 8.543, p = .006) and 

more often reported moderate to high levels of ND (85% vs. 55%) (χ2(1) = 5.275, 

p = .043) in adolescence than their female non-criminal controls. Male drug crime 

offenders appeared to differ more extensively from their non-criminal controls; 

They were more commonly diagnosed with conduct disorder (85% vs. 46%  ) (χ2(1) 
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= 16.574, p < .001), substance use disorder (72.5% vs. 32.5%) (χ2(1) = 17.186, p 

< .001), and more often reported moderate to high levels of ND (85% vs. 49%) 

(χ2(1) = 14.707, p < .001), weekly use of alcohol (60% vs. 29%) (χ2(1) = 10.930, 

p = .001)  and cannabis (32.5% vs. 9%) (χ2(1) = 10.830, p = .002) in adolescence. 

The male non-criminal controls, compared to male drug crime offenders, were 

more commonly diagnosed with psychotic disorders (22.5% vs. 2.5%) (χ2(1) = 

8.004, p = .006). 

5.1.4 Register-based follow-up information (I-III) 

Table 4 shows the register-based follow-up information on crimes, psychotropic 

medication purchases, and treatment events in specialized health care due to 

injuries, poisonings, and other external causes of morbidity among drug crime 

offenders and non-criminal controls.  

Table 4. The register-based follow-up information among drug crime offenders and non-

criminal controls (Modified, CC BY 4.0 licensed publication from original publication II 

© 2022 Wiley). 

 

Variables 

Drug crime offenders  Non-criminal controls   

n % n % df p-value 

Number of drug crimes         

     One or two 29 48       

     Three or more 31 52       

Other criminality         

     Only drug crimes 5 8       

     One or two 6 10       

     Three or more 49 82       

Psychotropic medication 

use 

        

     Any 56 93  102 85  1 .108 

     Addictive medication 45 75  56 47  1 <.001 

     Non-addictive 

     medication 

54 90  99 82.5  1 .184 

Treatment event in 

specialized health care 

        

     Yes 53 88  61 51  1 <.001 

Note: Treatment event in specialized health care due to injury, poisoning, or external cause of morbidity. 
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Over 50% of drug crime offenders had committed three or more drug crimes. After 

taking all crimes into account, 82% of drug crime offenders had committed three 

or more crimes. In both groups, most of the participants had used prescribed 

psychotropic medications (drug crime offenders vs. non-criminal controls; 93% vs. 

85%; p = .108). Drug crime offenders were more likely to be users of addictive 

medications compared to non-criminal controls (75% vs. 47%; p < .001). Drug 

crime offenders were more likely to have required treatment events in specialized 

health care due to injury, poisoning, or external cause of morbidity compared to 

their non-criminal controls (88% vs. 51%; p < .001). 

5.1.5 Crime types committed by drug crime offenders 

Figure 2 shows the crime types committed by gender among drug crime offenders. 

There were no statistically significant differences between genders. 35% of the 

male and 45% of the female drug crime offenders had committed all the crime types, 

including drug crime, violent crime, drunk driving, and firearm offence. 75% of 

female drug crime offenders and 58% of male drug crime offenders had been 

convicted for violent crime (p = .185). 

 

Fig. 2. The number (%) of male and female drug crime offenders who have committed 

different combinations of drug, violent, firearm and drunk driving offences. 
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5.1.6 The use of addictive psychotropic medications (II) 

Ninety-three percent of the drug crime offenders (36 male, 20 female) and 85% of 

the non-criminal controls (68 male, 34 female) had used prescribed psychotropic 

medications according to the information obtained from the Drug register. Table 5 

shows the number of users and prescription purchases of addictive psychotropic 

medications among drug crime offenders and non-criminal controls. A statistically 

significantly higher proportion of the drug crime offenders, compared to non-

criminal controls, had bought addictive prescription psychotropic medications     

(75% vs. 47%, p < .001), particularly (in order from highest to lowest) 

benzodiazepines (55% vs. 27.5%, p < .001), antiepileptic drugs (47% vs. 9%, p 

< .001), opioids (43% vs. 17.5%, p < .001), and sleeping medications (40% vs. 

17.5%, p = .001). Among drug crime offenders, addictive prescription psychotropic 

medication purchases accounted for 67% (n = 2 837) of all their psychotropic 

medication purchases during the follow-up period (n = 4 231). Among non-criminal 

controls, the corresponding proportion was 12% (n = 461) of all their psychotropic 

medication purchases during the follow-up period (n = 3 864). 

The number of purchases of prescribed psychotropic medications occurring 

within the year prior to a drug crime offence being committed was also explored. 

Addictive psychotropic medications accounted for 74% (n = 738) of all 

psychotropic medication purchases occurring within the year prior to a drug crime 

offence being committed (n = 1 002). In order from highest to lowest, the most 

purchased psychotropic medications were benzodiazepines (33%), antidepressants 

(17%), sleeping medications (14%), opioids (13%), antiepileptic drugs (12.5%), 

and the remaining 10.5% consisted of antipsychotic drugs, stimulants, drugs for 

addiction treatment, and other medications. 

Table 5. The number of users and prescription purchases of addictive psychotropic 

medications among drug crime offenders and non-criminal controls (Adapted, CC BY 

4.0 licensed publication from original publication II © 2022 Wiley). 

 

 

 

 

 

Drug crime offenders 

  

Non-criminal controls 

Difference 

between  

study 

groups* 

% (n) of 

users 

Purchases 

over lifetime 

% (n) of 

users 

Purchases 

over lifetime 

ATC group % (n) n %  % (n) n % p-value 

All psychotropic medications 93 (56) 4 231 100  85 (102) 3 864 100  

All addictive medications 75 (45) 2 837 67  47 (56) 461 12 <.001 

Opioids 43 (26) 348 8  17.5 (21) 57 1.5 <.001 
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Drug crime offenders 

  

Non-criminal controls 

Difference 

between  

study 

groups* 

% (n) of 

users 

Purchases 

over lifetime 

% (n) of 

users 

Purchases 

over lifetime 

ATC group % (n) n %  % (n) n % p-value 

     codeine, drug 

     combination 

22 (13) 139   11 (13) 42   

     buprenorphine 7 (4) 12   0 (0) 0   

     tramadol 23 (14) 197   8 (10) 15   

Antiepileptic drugs** 47 (28) 625 15  9 (11) 99 3 <.001 

     clonazepam 32 (19) 198   6 (7) 30   

     gabapentin 15 (9) 140   2 (2) 5   

     pregabalin 28 (17) 287   5 (6) 64   

Benzodiazepines 55 (33) 1 345 32  27.5 (33) 179 5 <.001 

     diazepam 38 (23) 339   12.5 (15) 59   

     chlordiazepoxide 15 (9) 14   2.5 (3) 16   

     oxazepam 25 (15) 321   8 (10) 17   

     lorazepam 2 (1) 2   3 (4) 36   

     alprazolam 42 (25) 669   8 (10) 51   

Sleeping medications 40 (24) 415 10  17.5 (21) 109 3 <.001 

     nitrazepam 2 (1) 5   0 (0) 0   

     temazepam 25 (15) 163   2.5 (3) 3   

     zopiclone 18 (11) 72   10 (12) 81   

     zolpidem 17 (10) 175   7 (8) 25   

Stimulants 7 (4) 76 2  3 (4) 17 0.5 .001 

     methylphenidate*** 7 (4) 76   3 (4) 17   

Drugs for treating addiction 2 (1) 28 1  0 (0) 0 0 .444 

     buprenorphine, drug 

     combination 

2 (1) 28   0 (0) 0   

Note: *Statistical significance of difference in the number of users between drug crime offenders and non-

criminal controls. 

**Six drug crime offenders had the diagnosis of epilepsy, two of them had bought addictive antiepileptics, 

and these accounted for 2.7% of all drug crime offenders’ addictive antiepileptic purchases.  

***Twelve drug crime offenders had a diagnosis of ADHD and three of them had bought stimulants.  

5.1.7 Poly-substance use among drug crime offenders (II) 

Poly-substance use of the addictive psychotropic medications among drug crime 

offenders was also explored. During the study lifetime, thirteen (22%) of the drug 

crime offenders had used opioids, benzodiazepines, sleeping medications and 

addictive antiepileptics. Eleven (18%) had poly-substance use of benzodiazepines 
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and sleeping medication together with addictive antiepileptics. Eight (13%) had 

poly-substance use of benzodiazepines and sleeping medications together with 

opioids. Six (10%) had used only benzodiazepines and sleeping medications, two 

had only used opioids, and one had only used addictive antiepileptics. Sixteen (27%) 

drug crime offenders had never used any of these medication groups. The temporal 

connections in the use of different medication groups were not explored.  

5.2 The association of adolescence-related factors and 

psychotropic medication use to drug crime offending (I) 

Table 6 shows the results of stepwise logistic regression analysis using all 

adolescent characteristics, including family- and school-related factors, substance 

use in adolescence and adolescent psychiatric disorders, as potential predictors for 

drug crime offending. Of family- and school related factors, distant relationship 

with the father (OR = 2.60; p = .020), lying (OR = 2.46; p = .029) and thieving (OR 

= 2.73; p = .014) were risk factors for drug crime offending. Moderate to high levels 

of ND increased the likelihood for drug crime offending by over 3-fold (p = .010) 

and the use of stimulants by over 8-fold (p = .014). Drug crime offenders were less 

likely to have suffered from affective disorders (OR = 0.35; p = .012) or psychotic 

disorders (OR = 0.08; p = .009) during adolescence, compared to non-criminal 

controls. 

Table 6. Adolescence-related risk factors for drug crime offending (Reprinted, CC BY 

4.0 licensed publication from original publication I © 2021 Springer). 

 

Variables 

Likelihood for drug crime offending 

Adjusted OR 95% CI p-value 

Family-related factors    

     Distant relationship with father 2.60 1.16−5.84 .020 

School-related factors    

     Tells lies 2.46 1.10−5.53 .029 

     Thieves 2.73 1.23−6.06 .014 

Substance use in adolescence    

     Nicotine dependence, moderate/high 3.36 1.33−8.48 .010 

     Stimulants, weekly use 8.38 1.54−45.45 .014 

Adolescent psychiatric disorders    

     Affective disorder 0.35 0.15−0.80 .012 

     Psychotic disorder 0.08 0.01−0.53 .009 
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Table 7 shows the results of stepwise logistic regression analysis. Adolescence-

related factors (psychiatric disorders, level of nicotine dependence, weekly use of 

alcohol and cannabis, parental psychiatric and substance use problems), age at 

index hospitalization, the register-based follow-up information on the use of 

psychotropic medication (ATC groups for opioids, antiepileptic drugs, 

benzodiazepines, sleeping medications, stimulants, drugs for treating addictions, 

antidepressants, antipsychotics, and other psychotropic medication), age at the end 

of the follow-up data for psychotropic medications in year 2012, and gender were 

entered into the model as potential risk factors for drug crime offending. The 

analysis showed that the strongest risk factors was the use of antiepileptic drugs 

(AOR 7.77; p < .001). Adolescent substance use disorder (AOR 2.34; p = .050) and 

conduct disorder (AOR 3.49; p = .010) were also risk factors for drug crime 

offending. Another risk factor was age at the end of the follow-up (AOR 1.52; p 

< .001). Drug crime offenders were less likely to suffer from psychotic disorders in 

adolescence (AOR 0.10; p = .018). 

Table 7. Adolescent and follow-up related risk factors for drug crime offending 

(Modified, CC BY 4.0 licensed publication from original publication I © 2022 Wiley). 

 

Variables 

Likelihood for drug crime offending 

Adjusted OR 95% CI p-value 

Use of addictive antiepileptic drugs* 7.77 2.99−20.24 <.001 

Age at the end of the follow-up** 1.52 1.23−1.88 <.001 

Conduct disorder 3.49 1.35−8.99 .010 

Substance use disorder 2.34 1.00−5.48 .050 

Psychotic disorder 0.10 0.02−0.68 .018 

Note: *Antiepileptic drug use included purchases of clonazepam, gabapentin or pregabalin. 

**Drug register was available up to the end of the year 2012. 

5.3 Treatment events in specialized health care due to injuries, 

poisonings, or other external causes of morbidity (III) 

Of all drug crime offenders, 88% had a history of treatments in out- and/or inpatient 

settings due to injury, poisoning, or other external cause of morbidity, and the 

corresponding percent among non-criminal controls was 51% (p < .001). At a 

medical specialty level, statistically significant differences between the study 

groups (drug crime offenders vs. non-criminal controls) were found in the 

specialties of internal medicine (48% vs. 17.5%; p < .001), surgery (70% vs. 32%; 

p < .001), general medicine (22% vs. 7%; p = .003), acute medicine (25% vs. 5%; 



54 

p < .001), anaesthesiology (7% vs. 1%; p = .043), and otorhinolaryngology (15% 

vs. 2%; p = .001). Figure 3 shows the amount (%) of drug crime offenders and non-

criminal controls visiting the most visited medical specialties. No statistically 

significant differences were found in the specialties of psychiatry, child psychiatry, 

neurology, oral and maxillofacial surgery, ophthalmology, gynaecology, lung 

diseases, physiatrics, or paediatrics and paediatric surgery.  

 

Fig. 3. The amount (%) of drug crime offenders and non-criminal controls, who received 

treatment in out- and/or inpatient settings due to injuries, poisonings, or other external 

cause of morbidity, by medical specialties. 

Table 8 shows the types and reasons for treatment events received in out- or 

inpatient settings, by drug crime offenders and non-criminal controls. When 

compared to non-criminal controls, drug crime offenders had more commonly 

received treatments due to any reason being explored. 
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Table 8. The types and reasons for treatment visits in specialized health care and 

inpatient hospitalization among drug crime offenders and non-criminal controls 

(Reprinted, with permission, from original publication III © 2023 Karger Publishers). 

 

Types and reasons 

Drug crime offenders  Non-criminal controls   

n % n % df p-value 

Injury         

     For any reason 51 85  45 37.5  1 <.001 

     Accidental 39 65  35 29  1 <.001 

     Intentional 10 17  2 2  1 <.001 

     Assault 14 23  5 4  1 <.001 

     Unknown reason 23 38  20 17  1 .001 

Poisoning*         

     For any reason 33 55  24 20  1 <.001 

     Accidental 11 18  9 7.5  1 .029 

     Intentional 25 42  13 11  1 <.001 

     Unknown reason 15 25  9 7.5  1 .001 

Other external cause of 

morbidity** 

8 13  4 3  1 .022 

Note: *Poisoning from different medications, drugs, alcohol etc. 

**Anaphylactic allergic reactions, complications from medical procedures etc. 

Among drug crime offenders, 66% of treatment events were inpatient visits, while 

the corresponding percent among non-criminal controls was 75%. Among the study 

participants requiring inpatient treatment, the median duration for inpatient 

hospitalization was 6 days (IQR 13) for drug crime offenders (n = 42, range from 

1 to 118 days) and 3 days (IQR 4) for non-criminal controls (n = 42, range from 1 

to 228 days). 

Figures 4 and 5 show the survival estimates and adjusted HRs by age at first 

treatment event due to poisoning and injury among drug crime offenders and their 

non-criminal controls, after adjusting with adolescent psychiatric disorders. Of 

drug crime offenders, 43% (n = 26) had internalizing disorder and 57% (n = 34) 

had externalizing disorder as their index diagnosis, while for non-criminal controls 

the corresponding percentages were 72% (n = 81) and 28% (n = 34). The survival 

estimates by age at first treatment event, due to a poisoning, differed statistically 

significantly between drug crime offenders and non-criminal controls (HR 1.89,  

95% CI 1.26−2.84; p = .002) with drug crime offenders being younger than their 

non-criminal controls. The survival estimates by age at first treatment event, due to 

an injury, differed statistically significantly between drug crime offenders and non-
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criminal controls (HR 2.54, 95% CI 1.69−3.82; p < .001) with drug crime offenders 

being younger than non-criminal controls. 

 

Fig. 4. The survival estimates and adjusted hazard ratio by age at first treatment event 

in out- or inpatient settings due to a poisoning, by drug crime offenders and non-

criminal controls (Reprinted, with permission, from original publication III © 2023 Karger 

Publishers). 

Note: Hazard ratios (HRs) are adjusted with internalizing (psychotic, affective and 

anxiety disorders) and externalizing (conduct and substance use disorders) 

disorders diagnosed during index hospitalization. 
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Fig. 5. The survival estimates and adjusted hazard ratio by age at first treatment event 

in out- or inpatient settings due to an injury, by drug crime offenders and non-criminal 

controls (Reprinted, with permission, from original publication III © 2023 Karger 

Publishers). 

Note: Hazard ratios (HRs) are adjusted with internalizing (psychotic, affective and 

anxiety disorders) and externalizing (conduct and substance use disorders) 

disorders diagnosed during index hospitalization. 
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6 Discussion 

6.1 Overview of the main findings 

In this population of former adolescent psychiatric inpatients, 12% had committed 

at least one drug crime by the time of young adulthood. The majority (67%) of the 

convicted drug crime offenders were male and 33% were female. Almost 75% of 

drug crime offenders had committed unlawful use of narcotics offences, which 

could mean that most of them were also users of illicit drugs. Only a small 

proportion (8%) of the drug crime offenders had committed solely drug crimes, but 

more than half (63%) of them were also guilty of violent crimes. 

Drug crime offenders were characterized by conduct and substance-related 

disorders in adolescence, whereas affective and psychotic disorders in adolescence 

were shown to be less common among drug crime offenders, compared to controls. 

Weekly use of stimulants and moderate to high levels of nicotine dependence 

during adolescence were more likely among drug crime offenders than among non-

criminal controls (I). 

Examination of the family- and school-related factors revealed that the role of 

a close father relationship was crucial; meaning that feeling distant to a father was 

a risk factor for later drug crime offending. Of school-related factors, the main 

behavioral characters that associated with later drug crime offending were thieving 

and telling lies already at school-age (I). 

Exploration of the use of prescribed psychotropic medications showed that 

drug crime offenders were more likely to be users of addictive psychotropic 

medications than their non-criminal controls. Benzodiazepines were the most 

purchased medication group among drug crime offenders, accounting for 

approximately one third of all purchases both during the lifetime and in the year 

preceding drug crimes being committed. Of all addictive medications, the use of 

gabapentinoids and clonazepam had the strongest association with drug crime 

offending. Moreover, older age at the end of the follow-up time predicted drug 

crime offending, but this may only have reflected longer age period of prescription 

medication use (II). 

The results of study III suggested that drug crime offenders had, accessed 

specialized health care services for injuries, poisoning, and other external causes of 

morbidity at a younger age than their non-criminal controls. The most common 

reasons for treatment events in health care services among drug crime offenders 
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were accidental injuries or intentional poisonings. Most of the visits were to the 

internal medicine and surgery medical specialties (III). 

6.2 Discussion of the results 

6.2.1 Adolescence-related risk factors for drug crime offending (I) 

Distant relationship to father and maternal substance use problems 

The findings of original study I revealed that former adolescent psychiatric 

inpatients were more likely to become drug crime offenders when they reported to 

having had a distant relationship with their father. This association existed 

regardless of whether they have lived with one or two biological parents or were 

raised in out-of-home placements during adolescence. This adds new information 

to existing knowledge, that out-of-home placement and separation from a parent 

increase the risk for subsequent offending (Côté et al., 2018; Mok et al., 2018). 

Earlier research has shown that a good quality father-child relationship and the 

presence of the father in childhood reduce an adolescents’ risk of delinquent 

behavior, above and beyond the effects of their mother’s involvement (Bronte-

Tinkew et al., 2006; Vanchugova et al., 2022). However, according to a study of 

juvenile delinquency by Simmons et al. (2018), having an uncaring or cruel father 

had more of an impact in increasing the risk for adolescent offending than having 

an absent father. Considering the findings of the original study I, it can be surmised 

that, regardless of the family structure during adolescence, an adolescent can feel 

emotional distance to their father despite the father’s physical presence. 

Another minor finding of study I was, that mothers of drug crime offenders had 

more often experienced substance use problems than mothers of non-criminal 

controls. It is known that maternal alcohol abuse can predict mental distress in the 

offspring (Rognmo et al., 2012) and maternal cannabis use is associated with an 

increased risk of substance use, including tobacco, alcohol, cannabis, and opioid 

misuse, among adolescent offspring (Madras et al., 2019). The association between 

maternal substance use problems and the offspring’s drug crime offending was not 

found, but this finding highlights the complexity often found in households of 

adolescents who subsequently become drug crime offenders.  
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Lying and thieving 

In the original study I, a history of telling lies and thieving at school-age was 

associated to later drug crime offending. Lying and thieving are behavioral features 

that are included in the diagnosis of conduct disorder (CD) (Black & Grant, 2014). 

The current study showed that the prevalence of adolescent CD among drug crime 

offenders was twice as high as among non-criminal controls. In the original study 

II, a diagnosis of conduct disorder during adolescence predicted later drug crime 

offending. As noted in the research literature, the relationship between CD and 

antisocial personality disorder (ASPD) is known to be strong (NICE Clinical 

Guidelines, 2017). Earlier research has shown that CD is associated with 

criminality (Erskine et al., 2016; Fazel et al., 2008) and that ASPD is relatively 

common among prisoners (Black et al., 2010). Therefore, the findings of the 

original study I emphasize the importance of recognizing those youths for whom 

ASPD might develop and, consequently, who are at potential risk for involvement 

in drug criminality. The novel finding in the original study I was that telling lies or 

thieving, per se, was associated to drug crime offending. Moreover, this association 

appeared regardless of the presence or absence of conduct disorder. 

Smoking and stimulant use 

Moderate to high levels of nicotine dependence (ND) and weekly use of stimulants 

in adolescence were strong risk factors for drug crime offending in the original 

study I. Other studies have demonstrated that smoking tobacco in adolescence is 

associated with delinquency and vice versa (Hale & Viner, 2016), and also to drug 

use (Aston, 2015). In adulthood, smoking tobacco increases the possibility of drug 

crime offending (Elonheimo et al., 2011). Higher levels of ND in adolescence have 

been reported to predict greater levels of drug crime offences committed up to 

young adulthood (Jurmu et al., 2020). Despite tobacco smoking being illegal for 

people aged under 18 years in Finland (Finlex, 1976), the original study I showed 

the presence of a significant levels of ND already during adolescence. Smoking has 

decreased in the Finnish population during the last ten years, with the decrease 

being notable among 14−20-year-olds girls and boys. The number of daily smokers 

was 21% among boys and 18% among girls in 2011, while the corresponding 

amounts fell to 7% and 5% in 2021 (Jääskeläinen & Virtanen, 2021a). Given that 

adolescents are often sensitive to social influences, the decrease in rates of smoking 

may reflect reduction in social pressure to smoke cigarettes. In light of this, 
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smoking in adolescence may now be a more significant risk factor when 

considering possible criminal outcomes. 

The original study I also showed that weekly use of stimulants in adolescence 

was a substantial predictor for drug crime offending. It has been shown, that in a 

criminal justice population, amphetamine use predicted criminal recidivism 

(Håkansson & Berglund, 2012). Beside stimulants as illicit drugs, earlier studies 

have reported that stimulants are also one of the most misused prescription drugs 

among adolescents and adults (Compton & Volkow, 2006; Holt & McCarthy, 2020), 

and non-medical use of stimulants often co-occurs with illicit drug use (Novak et 

al., 2016). The findings of the original study I highlights that stimulant use in 

adolescence is a significant factor that may predict later drug crime offending.  

Nonetheless, the original study II also showed that the amount of 

methylphenidate purchases remained low among drug crime offenders, even while 

twelve of them had a diagnosis of ADHD. In Finland during the 21st century, it may 

have been harder to obtain a diagnosis of ADHD and even harder access stimulant 

treatment, because sobriety was necessary to receive the treatment. It could 

therefore be hypothesised that these youths with ADHD self-medicated with illegal 

stimulant drugs and/or stimulants obtained on the dark market. 

Substance use disorder in adolescence 

The association of substance use to criminal offending is reported in several earlier 

studies (Moore et al., 2019; Whiting et al., 2021). In the original study II, the results 

indicated that a diagnosis of substance use disorder during adolescence was a risk 

factor for subsequent drug crime offending. That is a worrying finding considering 

the various cognitive deficits and other potentially damaging consequences of 

exposure to different substances in adolescence (Spear, 2018; Volkow et al., 2014). 

Spear’s Review (2018) showed that alcohol use in adolescence caused alterations 

in attention, verbal learning, memory, and visuospatial processing, along with 

altered development of grey and white matter volumes and disrupted white matter 

integrity. The functional consequences included behavioral inefficiencies, 

decreased cognitive flexibility and elevations in risk-taking, impulsivity, 

disinhibition, and anxiety. Short-term use of cannabis in adolescence caused 

impaired short-term memory and motor coordination and in high doses, paranoia 

and psychosis. Long-term or excessive use of cannabis in adolescence has been 

shown to cause altered brain development, addiction, increased likelihood of 

dropping out of school, and lower IQ (intelligence quotient) (Volkow et al., 2014). 
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6.2.2 Psychotropic medication use related to drug crime offending 

(II) 

The association of drug crime offending and antiepileptic medication use 

In this study, clonazepam, gabapentin, and pregabalin formed the group of 

addictive antiepileptics. Gabapentinoids accounted for 68% (n = 427) of all 

addictive antiepileptic drug purchases (n = 625) among drug crime offenders. In 

clinical settings, gabapentin and pregabalin are used to treat epilepsy and 

neuropathic pain, and pregabalin is also used to treat generalized anxiety disorder 

(Current Care Guidelines, 2017, 2019 & 2020a). Clonazepam is used as an add-on 

therapy to treat epilepsy (Kälviäinen, 2015; Song et al., 2020). Clonazepam does 

not have any clinical indications for psychiatric treatment in Finland (Riala & 

Ruokoniemi, 2018). All of these drugs are known to have a high risk of misuse, 

which is potentially due to their associated relaxing and euphoric effects 

(Bockbrader et al., 2010), tolerance development, physical dependence, and 

withdrawal symptoms (Dokkedal-Silva et al., 2019; Evoy et al., 2017). In this study, 

only six of the drug crime offenders had a diagnosis of epilepsy, and two of them 

had bought clonazepam and/or gabapentinoids. Those purchases accounted for only 

2.7% of all drug crime offenders’ addictive antiepileptic drug purchases (17 out of 

625 purchases), which show a high prevalence of use for purposes other than 

epilepsy treatment among drug crime offenders.  

The findings of the original study II showed that use of addictive antiepileptic 

drugs (gabapentinoids and clonazepam) related to drug crime offending more than 

opioids, benzodiazepines, and sleeping medications, which were also commonly 

used among drug crime offenders. Peltokorpi et al. (2021) found, that tobacco 

smoking and alcohol use, the first prescriptions of benzodiazepines and opioids, 

and a diagnosis of substance dependence predated the first prescriptions of 

gabapentinoids. The present finding indicates that gabapentinoids may pose new 

challenges at a time when “opioid crisis” (Volkow & Blanco, 2021) and misuse of 

benzodiazepines (Votaw et al., 2019) have been one of the major worldwide public 

health concerns over the past decades. Taken all this information into account, 

gabapentinoids may be more addictive than generally recognized.  
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The use of addictive psychotropic medications 

In the original study II, drug crime offenders’ purchases of addictive psychotropic 

medications formed a substantial proportion of all psychotropic medication 

purchases, both during the lifetime (accounting for 67% of all purchases) and one 

year before drug crimes were committed (accounting for 74% of all purchases). 

Benzodiazepines were the most purchased medication group, accounting for 

approximately one third of all purchases both during the lifetime and in the year 

preceding drug crimes. Opioids and sleeping medications were also commonly 

used by drug crime offenders. In the criminal justice population, both separate and 

concurrent opioid and benzodiazepine use has been associated with drug-related 

crimes (Cropsey et al., 2015). The findings of the use of benzodiazepines, opioids, 

and sleeping medications in the original study II strengthen the evidence for a 

relationship with drug crime offending. 

When prescribing medications with the potential for both addiction and abuse, 

safe prescribing emphasizes the importance of being familiar with the differences 

between appropriate and inappropriate prescribing. Inappropriate prescribing 

means inadequate prescribing, excessive prescribing, or continued prescribing 

despite the lack of evidence of efficacy, while appropriate prescribing involves 

achieving disease control while minimizing toxicity, substance use disorder, or the 

risk of substance use disorder and implementing safeguards to reduce medication 

diversion. An awareness of the existence of “prescriber shopping” may help in 

implementing safeguards to help recognizing and identify the medication-seekers. 

Prescriber shoppers often seek out medications from multiple sources by seeing 

different health care providers, they typically present with a list of complaints that 

are often fictitious and commonly differ for each provider. In summary, safe 

prescribing of controlled medications helps avoid medication diversion (Dydyk et 

al., 2022; Preuss et al., 2022). 

6.2.3 Drug crime offenders’ use of specialized health care services 

(III) 

In the original study III, almost 90% of drug crime offenders had a treatment 

episode in specialized health care due to injury, poisoning, and/or other external 

cause of morbidity during the follow-up period, while the corresponding 

percentage for non-criminal controls was around 50%. In comparison to non-

criminal controls, drug crime offenders’ lifetime likelihood for a treatment event 
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due to poisoning was almost doubled and, for a treatment due to injury, there was 

a 2.5-fold increase. The higher use of hospital services among drug crime offenders 

supports other studies examining offenders in general, with findings that offenders 

are frequent users of emergency departments (ED) and hospital services (Stenbacka 

et al., 2019; Winkelman et al., 2017). In the original study III, the proportion of 

drug crime offenders using several different medical specialties was notably higher 

compared to non-criminals, but the most common specialties involved were 

internal medicine and surgery. 

A recent study of adolescent delinquency found that violent adolescent 

delinquency predicted higher number of ED visits in early adulthood, but not non-

violent adolescent delinquency (Portnoy & Schwartz, 2023).  In this study, of those 

88% of drug crime offenders who required a treatment episode due to injury, 

poisoning, or other external cause of morbidity in specialized health care, 60% had 

committed a violent crime and 28% had not. This finding provides support to earlier 

literature but also shows that non-violent drug crime offenders are also frequent 

attendees for acute care, such as for injuries and poisonings. 

Earlier studies have shown that offenders have a higher risk of premature death 

(Skinner & Farrington, 2020) and substance-related mortality (Stenbacka et al., 

2012). Moreover, higher mortality has been associated with drug-related crimes 

(Skardhamar & Skirbekk, 2013). In the original study III, injuries and poisonings, 

both accidental and intentional, were more common among drug crime offenders 

compared to controls. Moreover, drug crime offenders had a higher prevalence of 

treatment events due to assaults and injuries and poisonings due to unknown reason, 

compared to their controls. Almost half of the drug crime offenders had their first 

treatment event due to injury before the age of 18 years, which was a significantly 

higher proportion compared to the one-fifth of non-criminals. Of all drug crime 

offenders, over forty percent were treated in specialized health care for an 

intentional poisoning. In addition, almost half of the drug crime offenders who had 

been sentenced for unlawful use of narcotic offences, were treated for an intentional 

poisoning. The findings of the original study III suggest that drug crime offenders 

are at risk for serious health outcomes due to intentional self-harm and risk-taking 

behavior at a young age. 
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6.3 Methodological considerations 

6.3.1 Strengths of the study 

This study has several strengths that need to be acknowledged. Firstly, this study 

used reliable and valid research instruments, such as the K-SADS-PL (Ambrosini, 

2000; Kaufman et al., 1997), the EuropASI (Kokkevi & Hartgers, 2009), and the 

mFTQ (Prokhorov et al., 1996) for assessing substance use in adolescence, school- 

and family-related factors and for defining adolescent psychiatric disorders. Using 

a semi-structured diagnostic interview, like K-SADS-PL, helps to minimize the risk 

of subjective bias. Due to its reliability in evaluating DSM-IV-based diagnoses, 

using K-SADS-PL made it possible to adjust the statistical analyses with adolescent 

psychiatric disorders. 

Secondly, the diverse use of register data, obtained from national registers, 

made it possible to follow all of the participants up to end of the year 2016. The 

information on treatment events in specialized health care was gathered from the 

FCRHC, held by the National Institute for Health and Welfare. The information on 

committed crimes was obtained from the official records of the national Legal 

Register Center. Criminal records included crimes which were committed after an 

offender turned 15 years of age and their crime had led to an official sentence 

passed by a court (Finnish Legal Register Centre, 2021). The information on 

medication purchases was acquired from the Drug Register of the Social Insurance 

Institution (SII) of Finland. The nationwide registers have been shown to be reliable 

sources for data in scientific research (Miettunen et al., 2011), while self-report 

scales and questionnaires can have potential limitations, such as recall bias and 

missing outcomes for individuals who are unable to participate due to a direct 

consequence of the outcome. The national registers made it possible to have a long 

follow-up time from 10 to 15 years in total. 

Thirdly, the catchment area in this study for adolescents in need of psychiatric 

inpatient care is a geographically large area of Northern Finland, and approximately 

11% of the Finnish population lived in that area. Of the study participants, almost 

13% came from areas of Finland other than Northern Finland. This may be because 

26% of the study participants lived in child welfare institutions, and of those 

adolescents, 40% were from areas other than Northern Finland. Therefore, the 

study findings do not merely reflect features of adolescents from Northern Finland. 

All the adolescents in this area were treated in the same acute adolescent psychiatric 

inpatient care unit, meaning that the study population represents the most serious 
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cases of psychiatric disorders among the general adolescent population in this area. 

The participation rate of the study project was also high at 84% of all eligible 

participants, so the study population can be considered as a relatively unselected 

sample of all adolescents admitted to the acute unit during the 5-year period. 

Overall, the current study utilized a combination of data acquired from clinical 

semi-structured examinations together with follow-up information from the 

national registers. 

6.3.2 Limitations of the study 

When viewing the results of this study, the following limitations should be 

acknowledged. Firstly, the findings of this study cannot be directly generalized to 

the general adolescent population because adolescents participating in this study 

had severe psychiatric disorders requiring acute inpatient care. Although the 

participation rate of the study project was also high (84%), some selection bias may 

still exist. For example, due to non-participation where parents or legal guardians 

did not provide informed consent or where adolescents did not complete their 

interviews.  

Unfortunately, this register-based follow-up data did not include laboratory 

tests verifying the blood concentrations of the medications studied or illicit drugs 

and, moreover, we do not have the information on illegally purchased prescription 

medications obtained from black markets or the dark net. It is also likely that our 

study underestimates the true prevalence of PD and ADHD, because PD patients 

often do not seek psychiatric treatment and, at the time of the data collection, the 

diagnostics for ADHD was not as advanced as it is today.  

I was not able to evaluate treatment effectiveness because of the limited 

information in the existing data. The information on adolescent substance use, 

family- (including familial substance use and psychiatric problems) and school-

related factors were based on the adolescents’ self-reporting. It should be noted, 

however, that for family-related factors, adolescents’ self-reports of parental 

characteristics have been reported as providing valid data for research purposes 

(Pisinger et al., 2016).  

It is possible that many of the injuries, poisonings, and other external causes 

for treatment events were of low severity and not requiring or appropriate for 

specialized level treatment. Therefore, the treatment events available for this study 

may underestimate the true prevalence of all incidents of injuries, poisonings, and 

other external causes for treatment events among the study population. Moreover, 
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the number of “unknown” reasons may have been emphasized due to the lack 

information or limited time for physicians to be able to specify the reason 

(intentional or accidental) for the visit. Similarly, it must be noted that only a 

minority of all crimes are reported to the police and lead to sentences passed by a 

court. This means that many crimes are committed which are not recorded in the 

criminal records. It is also possible that certain crimes are more frequently reported 

to the police, leading to overrepresentation in the criminal records. 

The crime register data was available until November 2016, while the 

medication purchase data ceased at the end of 2012. This may lead to an 

underestimation of the true prevalence of prescription medication purchases in 

relation to drug crimes because, in five cases, the first drug offences were 

committed after the year 2012. Moreover, the small number of cases in some 

subgroup analyses may have caused type II error, meaning a lack of statistical 

power. Further type I errors may also exist, meaning a risk of spurious findings due 

to the numerous statistical comparisons performed in this study. Finally, it is 

important to knowledge that there is always a chance for information bias when the 

review of the existing literature was done by one person. 
  



69 

7 Conclusions 

7.1 Main conclusions 

The current study of a former adolescent psychiatric inpatient population, with a 

comprehensive follow-up data through national registers, provides a novel 

perspective to earlier studies. Only a limited number of studies on drug crime 

offenders are published in the research literature, and this is one of the few studies 

focusing exclusively on drug crime offenders. In this unselected study population, 

more than one in ten of former adolescent psychiatric inpatients had committed a 

drug crime by young adulthood. Most of them were recidivists and had committed 

other crimes, including violent crimes.  

Some of the main findings of the current study suggest that single traits of 

behavioral disorders in childhood and/or adolescence, especially lying and thieving, 

together with smoking and illegal substance use, might be proxy markers of a later 

propensity for drug crime offending. While substance use and conduct disorders 

are known to associate with criminality, these findings propose that ‘the symptoms’ 

do not need to form a disorder to elevate someone’s risk for drug crime offending. 

When evaluating the need for early interventions for the families and children, more 

support could be given to families in which offspring tend to lie and thieve. 

The findings of this study highlight the importance of a good-quality father-

child-relationship as a protective factor regarding adolescent’s involvement in drug 

criminality. Having a close relationship to father seems to be valuable regardless of 

the physical presence or absence of the father. This emphasises the need for family-

centered approaches. Despite much being known about the links between father 

engagement and favourable child development outcomes (Allen & Daly, 2007), the 

protective factors underlying close father-child-relationships remain unknown. 

Another key finding of this study was that clonazepam and the gabapentinoids 

associated with drug crime offending. For a prescriber, difficult challenges arise 

where potentially addictive psychotropic medications are clinically the most 

appropriate but there is potential for the patient receiving that medication to use it 

for illegal purposes. It is an ethical dilemma where physicians must weigh the pros 

and cons as to whether or not to prescribe certain medications when they know that 

there is a possibility that the patient purchases similar substances from the dark 

markets, leading to even worse outcomes, including death. Issuing the first 

prescription of a medication with potential risks is significant responsibility for 
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physicians and not one to be taken lightly. Even though gabapentinoids have 

potential for misuse and can be addictive, they can be very effective in the treatment 

of neuropathic pain (Current Care Guidelines, 2017). A confidential patient-

physician relationship and careful monitoring of the medication use during the 

treatment should help minimize the risk of misuse of these medications.  

The findings of this study suggest that clinicians may unintentionally 

contribute to the problem of overuse of addictive psychotropic medications. The 

proportion buying prescriptions for addictive medications was much higher among 

those who committed drug crimes compared to those without criminal records. 

Even though there were more drug crime offenders using benzodiazepines, opioids, 

sleeping medications, and gabapentinoids than there were non-criminal controls 

using those medications, users of stimulants, such as methylphenidate, remained 

low among drug crime offenders. This was despite the fact that the use of stimulants 

in adolescence associated with drug crime offending. The fact that, in the past, it 

was harder to get a diagnosis of ADHD and be treated with ADHD medications, 

which may have led to self-medication with stimulants obtained from dark markets.  

The current study is one of the very few studies providing information on the 

specific specialized health care specialties accessed by drug crime offenders 

following injuries, poisonings, and other external causes of morbidity. The main 

finding was that, in comparison to non-criminals, drug crime offenders were more 

likely to access specialized health care due to injuries and poisonings (both 

accidental and intentional) at a younger age. The current findings may indicate that 

drug crime offenders endanger their health by exhibiting higher levels of intentional 

self-harm and risk-taking behavior, already in adolescence and young adulthood. It 

may be the self-harming and risk-taking behavior is a sign of worse health and/or 

social status. Further investigating of these factors could help the patients to receive 

more appropriate care and support from psychiatrists and/or social workers, and 

prevent future crimes from being committed. 

7.2 Research implications 

Further research into drug criminality could be conducted based on the current 

findings. In this study, we focused on the relationship between adolescent 

psychiatric diagnoses and drug crime offending, however adult psychiatric 

diagnoses were not examined. It would be interesting to study, how drug crime 

offending affect recovery from adolescent psychiatric morbidity or how it affects 

psychiatric morbidity in young adulthood and/or later adulthood. It would also be 
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revealing to examine how many of the drug crime offenders experience psychotic 

episodes or disorders later in adulthood and, how many of these are cannabis related 

psychoses. A larger sample group could help researchers to investigate which 

mental health disorders associate with severe and minor drug criminality. A 

qualitative study could be conducted to determine what types of medications and 

illicit drugs drug crime offenders obtain from black markets and the streets, 

providing a clearer understanding of the real use of the drugs. This study focused 

only on injuries and poisonings and, therefore, other morbidity (i.e., infection 

diseases) of the drug crime offenders could also be explored. Drug crime offenders’ 

use of other social and health services, including primary health care and social 

services, could also be studied. With new data, further examination of the 

associations of lying and thieving in adolescence to later offending would be 

possible. The effect of other family-related factors, such as parental education level 

on offspring’s risk for drug crime offending also warrants further study. 

7.3 Clinical implications 

I believe that child- and family-centered approaches (Niemelä et al., 2019) are an 

invaluable part of early interventions, in the prevention of involvement in drug 

crime offending in adolescence and young adulthood. Family-centered approaches 

should seek to improve the relationships between distant or absent fathers and their 

children and families. Behavioral features and certain substance use in adolescence 

may be early signs of a possible path to drug crime offending and, therefore, more 

attention should be directed towards these both at school and home. Among youths, 

tendency strategy to improve collaboration between child protection, police, and 

health care authorities would be desirable. Intergenerational social exclusion and 

other problems in families, including parental substance use and mental health 

problems, should be considered more closely in social and health services. 

The findings of the current study emphasize the importance of physicians first 

considering all clinical indications when prescribing addictive psychotropic 

medications, and the need for caution when using certain medications, particularly 

gabapentinoids, in treating patients with a history of substance or drug use. To 

minimize the risk of inappropriate use of these medications, the main goal should 

be to understand and know your patients well enough and have developed a 

confidential patient-physician relationship with them. When designing one’s 

treatment plan individually, drug screening could help to monitor a patients’ 

treatment compliance. In emergency departments, drug screening could be 
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considered as one of the examination tools among patients being treated for injuries, 

besides poisonings. To avoid negative feelings in patients towards drug screening, 

the testing should be informed and done in collaboration with the patient, in order 

to foster a good patient-physician relationship. This could lead to earlier 

intervention and the possible harm arising from drug use and drug criminality being 

prevented.  

If concern about a potential drug use problem arises, physicians should also 

consider consulting psychiatrist colleagues, who may better understand the 

characteristics of the addiction. People with illicit drug use often have comorbid 

mental and other health problems, and any psychosocial interventions could be 

instigated at the same time as drug treatments. The goal of holistic psychosocial 

and psychotherapeutic interventions is not only a reduction of drug use and 

intoxications, but also an increase in life control, improvement in mental health and 

functioning, and reduction of health-related harm associated with drug use 

(COHERE Finland, 2021).  

In Finland, a drug crime charge may be dropped if the suspect has applied for 

treatment approved by the Ministry of Social Affairs and Health. The Finnish law 

obliges the police to always give care guidance for drug users and to support them 

when seeking treatment. Seeking treatment is enough, and no further treatment 

adherence is required for the charges to be dropped (Saarinen, 2021; National 

Prosecution Authority, 2018). If no treatment adherence is required, more attention 

should be paid towards contacts with care services. Using motivational 

interviewing (Current Care Guidelines, 2020b) to improve an individual’s 

motivation to change their way of living would be baseline for preventing drug 

addiction and criminal recidivism.  

Clinicians should also be aware of the health-related stigma related to mental 

health problems (Stangl et al., 2019) and illicit drug use (Crawford et al., 2012). 

Stigmatization can appear as strong preconceptions, blaming patients for their 

illness and as negative speech expressions (Rovamo & Toikko, 2019). Fear of 

stigmatization and discrimination can already affect an individuals’ willingness to 

engage with healthcare services (Millum et al., 2019) and, unfortunately, negative 

attitudes of health professionals towards patients with substance use disorders seem 

to be common (Rovamo & Toikko, 2019; Van Boekel et al., 2013). Therefore 

understanding, empathy and openness can play a vital role in the treatment of 

individuals with health-related stigma conditions and should be valued and 

encouraged. I believe that this also applies in the treatment of drug crime offenders. 



73 

References  

Allen, S. M., & Daly, K. J. (2007). The Effects of Father Involvement: An Updated Research 
Summary of the Evidence. 603, 1-27. Centre for Families, Work & Well-Being, 
University of Guelph. 

Ambrosini, P. J. (2000). Historical development and present status of the Schedule for 
Affective Disorders and Schizophrenia for School-Age Children (K-SADS). Journal of 
the American Academy of Child and Adolescent Psychiatry, 39(1), 49–58. 
https://doi.org/10.1097/00004583-200001000-00016 

Anderson, S. L., & Vande Griend, J. P. (2014). Quetiapine for insomnia: A review of the 
literature. American Journal of Health-System Pharmacy, 71(5), 394–402. 
https://doi.org/10.2146/ajhp130221 

Aston, E. V. (2015). Are risk factors for drug use and offending similar during the teenage 
years? International Journal of Drug Policy, 26(4), 396–403. 
https://doi.org/10.1016/j.drugpo.2014.11.002 

Bava, S., & Tapert, S. F. (2010). Adolescent brain development and the risk for alcohol and 
other drug problems. Neuropsychology Review, 20(4), 398–413. 
https://doi.org/10.1007/s11065-010-9146-6 

Black, D. W., & Grant, J. E. (2014). DSM-5TM guidebook: The essential companion to the 
Diagnostic and Statistical Manual of Mental Disorders, fifth edition. In DSM-5TM 
guidebook: The essential companion to the Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition. 

Black, D. W., Gunter, T., Loveless, P., Allen, J., & Sieleni, B. (2010). Antisocial personality 
disorder in incarcerated offenders: Psychiatric comorbidity and quality of life. Annals 
of Clinical Psychiatry, 22(2), 113–120. 

Bockbrader, H. N., Wesche, D., Miller, R., Chapel, S., Janiczek, N., & Burger, P. (2010). A 
comparison of the pharmacokinetics and pharmacodynamics of pregabalin and 
gabapentin. Clinical Pharmacokinetics, 49(10), 661–669. https://doi.org/ 
10.2165/11536200-000000000-00000 

Bohnert, K. M., Walton, M. A., Ranney, M., Bonar, E. E., Blow, F. C., Zimmerman, M. A., 
Booth, B. M., & Cunningham, R. M. (2015). Understanding the service needs of 
assault-injured, drug-using youth presenting for care in an urban Emergency 
Department. Addictive Behaviors, 41, 97–105. https://doi.org/10.1016/ 
j.addbeh.2014.09.019 

Boyd, C. J., Austic, E., Epstein-Ngo, Q., Veliz, P. T., & McCabe, S. E. (2015). A prospective 
study of adolescents’ nonmedical use of anxiolytic and sleep medication. Psychology 
of Addictive Behaviors, 29(1), 184–191. https://doi.org/10.1037/adb0000026 

Boyd, C. J., & McCabe, S. E. (2008). Coming to terms with the nonmedical use of 
prescription medications. Substance Abuse: Treatment, Prevention, and Policy, 3, 22. 
https://doi.org/10.1186/1747-597X-3-22 

Boyd, C. J., McCabe, S. E., Cranford, J. A., & Young, A. (2006). Adolescents’ motivations 
to abuse prescription medications. Pediatrics, 118(6), 2472–2480. 
https://doi.org/10.1542/peds.2006-1644 



74 

Bronte-Tinkew, J., Moore, K. A., Capps, R. C., & Zaff, J. (2006). The influence of father 
involvement on youth risk behaviors among adolescents: A comparison of native-born 
and immigrant families. Social Science Research, 35(1), 181–209. 
https://doi.org/10.1016/j.ssresearch.2004.08.002 

Bussing, R., Mason, D. M., Bell, L., Porter, P., & Garvan, C. (2010). Adolescent Outcomes 
of Childhood Attention-Deficit/Hyperactivity Disorder in a Diverse Community 
Sample. Journal of the American Academy of Child & Adolescent Psychiatry, 49(6), 
595–605. https://doi.org/10.1016/j.jaac.2010.03.006 

Byrnes, J. P., Miller, D. C., & Schafer, W. D. (1999). Gender differences in risk taking: A 
meta-analysis. Psychological Bulletin, 125(3), 367–383. https://doi.org/10.1037/0033-
2909.125.3.367 

Carrasco-Garrido, P., Jiménez-Trujillo, I., Hernández-Barrera, V., García-Gómez-Heras, S., 
Alonso-Fernández, N., & Palacios-Ceña, D. (2018). Trends in the Misuse of 
Tranquilizers, Sedatives, and Sleeping Pills by Adolescents in Spain, 2004–2014. 
Journal of Adolescent Health, 63(6), 709–716. 
https://doi.org/10.1016/j.jadohealth.2018.04.003 

Chambers, H. F. (2021). Skin and Soft Tissue Infections in Persons Who Inject Drugs. 
Infectious Disease Clinics of North America, 35(1), 169–181. 
https://doi.org/10.1016/j.idc.2020.10.006 

Chen, C. Y., Storr, C. L., & Anthony, J. C. (2009). Early-onset drug use and risk for drug 
dependence problems. Addictive Behaviors, 34(3), 319-322. https://doi: 
10.1016/j.addbeh.2008.10.021 

Compton, W. M., & Volkow, N. D. (2006). Abuse of prescription drugs and the risk of 
addiction. Drug and Alcohol Dependence, 83(SUPPL. 1), S4–S7. 
https://doi.org/10.1016/j.drugalcdep.2005.10.020 

Côté, S. M., Orri, M., Marttila, M., & Ristikari, T. (2018). Out-of-home placement in early 
childhood and psychiatric diagnoses and criminal convictions in young adulthood: a 
population-based propensity score-matched study. The Lancet Child and Adolescent 
Health, 2(9), 647–653. https://doi.org/10.1016/S2352-4642(18)30207-4 

Crawford, N. D., Rudolph, A. E., Jones, K., & Fuller, C. (2012). Differences in self-reported 
discrimination by primary type of drug used among New York city drug users. 
American Journal of Drug and Alcohol Abuse, 38(6), 588–592. 
https://doi.org/10.3109/00952990.2012.673664 

Cropsey, K. L., Stevens, E. N., Valera, P., Brendan Clark, C., Bulls, H. W., Nair, P., & Lane, 
P. S. (2015). Risk factors for concurrent use of benzodiazepines and opioids among 
individuals under community corrections supervision. Drug and Alcohol Dependence, 
154, 152–157. https://doi.org/10.1016/j.drugalcdep.2015.06.038 

Cross, C. P., Copping, L. T., & Campbell, A. (2011). Sex Differences in Impulsivity: A 
Meta-Analysis. Psychological Bulletin, 137(1), 97–130. https://doi.org/10.1037/ 
a0021591 

Current Care Guidelines. (2017). Pain. [Kipu]. Retrieved from 
https://www.kaypahoito.fi/hoi50103 



75 

Current Care Guidelines. (2018). Conduct disorders (children and adolescents). 
[Käytöshäiriöt (lapset ja nuoret)]. Retrieved from https://www.kaypahoito.fi/kht00135 

Current Care Guidelines. (2019a). Anxiety disorders. [Ahdistuneisuushäiriöt]. Retrieved 
from https://www.kaypahoito.fi/hoi50119#R106 

Current Care Guidelines. (2019b). ADHD (Attention-deficit hyperactivity disorder). 
[ADHD (aktiivisuuden ja tarkkaavuuden häiriö)]. Retrieved from 
https://www.kaypahoito.fi/hoi50061 

Current Care Guidelines. (2020a). Epilepsy (adults). [Epilepsia (aikuiset)]. Retrieved from 
https://www.kaypahoito.fi/hoi50072 

Current Care Guidelines. (2020b). Motivational interviewing. [Motivoiva haastattelu]. 
Retrieved from https://www.kaypahoito.fi/nix02109 

Currie, C., Roberts, C., Morgan, A., Smith, R., Settertobulte, W., Samdal, O., & Barnekow, 
V. (2004). Young people's health in context: International report from the HBSC 
2001/02 survey, (Health Policy for Children and Adolescents, No.4). WHO Regional 
Office for Europe, Copenhagen. 

Deas, D. (2006). Adolescent substance abuse and psychiatric comorbidities. Journal of 
Clinical Psychiatry, 67(SUPPL. 7), e02. https://doi.org/10.4088/jcp.0706e02 

Degenhardt, L., Stockings, E., Patton, G., Hall, W. D., & Lynskey, M. (2016). The increasing 
global health priority of substance use in young people. The Lancet Psychiatry, 3(3), 
251–264. https://doi.org/10.1016/S2215-0366(15)00508-8 

DeLisi, M., & Vaughn, M. G. (2015). Correlates of Crime. The Handbook of Criminological 
Theory, Chapter 2, 18–36. https://doi.org/10.1002/9781118512449.ch2 

Dokkedal-Silva, V., Berro, L. F., Galduróz, J. C. F., Tufik, S., & Andersen, M. L. (2019). 
Clonazepam: Indications, Side Effects, and Potential for Nonmedical Use.  Harvard 
Review of Psychiatry, 27(5), 279–289. https://doi.org/10.1097/ 
HRP.0000000000000227 

Dube, S. R., Felitti, V. J., Dong, M., Chapman, D. P., Giles, W. H., & Anda, R. F. (2003). 
Childhood abuse, neglect, and household dysfunction and the risk of illicit drug use: 
The adverse childhood experiences study. Pediatrics, 111(3), 564–572. 
https://doi.org/10.1542/peds.111.3.564 

Dydyk, A. M., Sizemore, D. C., Haddad, L. M., Lindsay, L., & Porter, B. R. (2022). NP safe 
prescribing of controlled substances while avoiding drug diversion. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing. PMID: 33232099. 

Elonheimo, H., Gyllenberg, D., Huttunen, J., Ristkari, T., Sillanmäki, L., & Sourander, A. 
(2014). Criminal offending among males and females between ages 15 and 30 in a 
population-based nationwide 1981 birth cohort: Results from the FinnCrime Study. 
Journal of Adolescence, 37(8), 1269–1279. https://doi.org/10.1016/ 
j.adolescence.2014.09.005 

Elonheimo, H., Sourander, A., Niemelä, S., & Helenius, H. (2011). Generic and crime type 
specific correlates of youth crime: A Finnish population-based study. Social Psychiatry 
and Psychiatric Epidemiology, 46(9), 903–914. https://doi.org/10.1007/s00127-010-
0260-9 



76 

Erskine, H. E., Moffitt, T. E., Copeland, W. E., Costello, E. J., Ferrari, A. J., Patton, G., 
Degenhardt, L., Vos, T., Whiteford, H. A., & Scott, J. G. (2015).  A heavy burden on 
young minds: the global burden of mental and substance use disorders in children and 
youth. Psychological Medicine, 45(7), 1551-1563. https://doi.org/10.1017/ 
S0033291714002888 

Erskine, H. E., Norman, R. E., Ferrari, A. J., Chan, G. C. K., Copeland, W. E., Whiteford, 
H. A., & Scott, J. G. (2016). Long-Term Outcomes of Attention-Deficit/Hyperactivity 
Disorder and Conduct Disorder: A Systematic Review and Meta-Analysis. Journal of 
the American Academy of Child and Adolescent Psychiatry, 55(10), 841–850. 
https://doi.org/10.1016/j.jaac.2016.06.016 

Evoy, K. E., Morrison, M. D., & Saklad, S. R. (2017). Abuse and Misuse of Pregabalin and 
Gabapentin. Drugs, 77(4), 403–426. https://doi.org/10.1007/s40265-017-0700-x 

Fagan, A. A., van Horn, M. L., Antaramian, S., & Hawkins, J. D. (2011). How do families 
matter? age and gender differences in family influences on delinquency and drug use. 
Youth Violence and Juvenile Justice, 9(2), 150–170. 
https://doi.org/10.1177/1541204010377748 

Farrington, D. P., Lösel, F., Ttofi, M. M., & Theodorakis, N. (2012). School bullying, 
depression and offending behavior later in life: an updated systematic review of 
longitudinal studies. National Council for Crime Prevention (Brå). 

Fazel, S., Doll, H., & Långström, N. (2008). Mental Disorders Among Adolescents in 
Juvenile Detention and Correctional Facilities: A Systematic Review and 
Metaregression Analysis of 25 Surveys. Journal of the American Academy of Child & 
Adolescent Psychiatry, 47(9), 1010–1019. https://doi.org/10.1097/ 
chi.obo13e31817eecf3 

Fazel, S., Hayes, A. J., Bartellas, K., Clerici, M., & Trestman, R. (2016). Mental health of 
prisoners: prevalence, adverse outcomes, and interventions. Lancet Psychiatry, 3(9), 
871-881. https://doi: 10.1016/S2215-0366(16)30142-0 

Finlex. (1976). Finnish Ministry of Justice: Tobacco Act. Retrieved from 
https://www.finlex.fi/en/laki/kaannokset/1976/en19760693 

Finlex. (2008). Finnish Ministry of Justice: Narcotics Act. Retrieved from 
https://www.finlex.fi/en/laki/kaannokset/2008/en20080373  

Finnish Institute for Health and Welfare (THL). (2021). Care Register for Health Care. 
Retrieved from https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-
services/register-descriptions/care-register-for-health-care 

Finnish Institute for Health and Welfare (THL). (2023a). Drug use and drug attitudes among 
Finnish population. [Suomalaisten huumeiden käyttö ja huumeasenteet 2022]. 
Retrieved from https://www.julkari.fi/bitstream/handle/10024/146435/ 
Suomalaisten%20huumeiden%20k%C3%A4ytt%C3%B6%20ja%20huumeasenteet%
202022.pdf 

Finnish Institute for Health and Welfare (THL). (2023b). The results of School Health 
Survey. [Kouluterveyskyselyn tulokset]. Retrieved from https://thl.fi/fi/tutkimus-ja-
kehittaminen/tutkimukset-ja-hankkeet/kouluterveyskysely/kouluterveyskyselyn-
tulokset 



77 

Finnish Legal Register Center. (2018). Retrieved from 
https://www.oikeusrekisterikeskus.fi/en/index/loader.html.stx?path=/channels/public/
www/ork/en/structured_nav/rekisterit/rikosrekisteri 

Fountoulakis, K. N., Leucht, S., & Kaprinis, G. S. (2008). Personality disorders and violence. 
Current Opinion in Psychiatry, 21(1), 84–92. https://doi.org/10.1097/ 
YCO.0b013e3282f31137 

Frank, J. W., Linder, J. A., Becker, W. C., Fiellin, D. A., & Wang, E. A. (2014). Increased 
hospital and emergency department utilization by individuals with recent criminal 
justice involvement: Results of a national survey. Journal of General Internal Medicine, 
29(9), 1226–1233. https://doi.org/10.1007/s11606-014-2877-y 

Graf, G. H. J., Chihuri, S., Blow, M., & Li, G. (2021). Adverse childhood experiences and 
justice system contact: A systematic review. Pediatrics, 147(1), e2020021030. 
https://doi.org/10.1542/PEDS.2020-021030 

Hale, D. R., & Viner, R. M. (2016). The correlates and course of multiple health risk 
behaviour in adolescence. BMC Public Health, 16(1), 458. 
https://doi.org/10.1186/s12889-016-3120-z 

Hensel, J. M., Casiano, H., Chartier, M. J., Ekuma, O., MacWilliam, L., Mota, N., 
McDougall, C., & Bolton, J. M. (2020). Prevalence of mental disorders among all 
justice-involved: A population-level study in Canada. International Journal of Law and 
Psychiatry, 68, 101523. https://doi.org/10.1016/j.ijlp.2019.101523 

Holt, L. J., & McCarthy, M. D. (2020). Predictors of Prescription Stimulant Misuse in U.S. 
College Graduates. Substance Use and Misuse, 55(4), 644–657. 
https://doi.org/10.1080/10826084.2019.1692867 

Huang, H., Cohen, S. H., King, J. H., Monchaud, C., Nguyen, H., & Flynn, N. M. (2008). 
Injecting drug use and community-associated methicillin-resistant Staphylococcus 
aureus infection. Diagnostic Microbiology and Infectious Disease, 60(4), 347–350. 
https://doi.org/10.1016/j.diagmicrobio.2007.11.001 

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism - a prospective 
follow-up study in prisoners with substance abuse. BMC Psychiatry, 12, 111. 
https://doi.org/10.1186/1471-244X-12-111 

Inchley, J., Currie, D., Young, T., Samdal, O., Torsheim, T., Augustson, L., Mathison, F., 
Aleman-Diaz, A., Molcho, M., Weber, M., & Barnekow, V. (2016). Growing up 
unequal: Health Behaviour in School-aged Children (HBSC) study: International report 
from the 2013/2014 survey. Health Policy for Children and Adolescents, 7. 

Jager, J., Limburg, W., Kretzschmar, M., Postma, M., & Wiessing, L. (2004). Hepatitis C 
and injecting drug use: impact, costs and policy options. European Monitoring Centre 
for Drugs and Drug Addiction (EMCDDA). Retrieved from 
https://www.emcdda.europa.eu/system/files/publications/13838/TDAT21001ENN.pdf 

Jami, E. S., Hammerschlag, A. R., Bartels, M., & Middeldorp, C. M. (2021). Parental 
characteristics and offspring mental health and related outcomes: a systematic review 
of genetically informative literature. Translational Psychiatry, 11(1), 197. 
https://doi.org/10.1038/s41398-021-01300-2 



78 

Johnson, W. L., Giordano, P. C., Manning, W. D., & Longmore, M. A. (2011). Parent-child 
relations and offending during young adulthood. Journal of Youth and Adolescence, 
40(7). https://doi.org/10.1007/s10964-010-9591-9 

Jurmu, A., Jurmu, E., Riala, K., Hakko, H., & Riipinen, P. (2020). Nicotine dependence in 
adolescence predicts later drug criminality: a register-based follow-up of adolescent 
psychiatric inpatients. Journal of Addictive Diseases, 38(2), 170–175. 
https://doi.org/10.1080/10550887.2020.1732181 

Jääskeläinen, M., & Virtanen, S. (2021a). Tupakkatilasto 2020: Tupakointi vähenee mutta 
väestöryhmien välillä eroa. [Tobacco statistics 2020: Smoking is decreasing, but there 
is a difference between population groups]. National Institute for Health and Welfare 
(THL). Report 38/2021. https://urn.fi/URN:NBN:fi-fe2021102752566 

Jääskeläinen, M., & Virtanen, S. (2021b). Yearbook of Alcohol and Drug Statistics 2021. 
[Päihdetilastollinen vuosikirja 2021: Alkoholi ja huumeet], Finnish Institute for Health 
and Welfare (THL). https://urn.fi/URN:ISBN:978-952-343-817-0 

Kantojärvi, L., Hakko, H., Riipinen, P., & Riala, K. (2016). Who is becoming personality 
disordered? A register-based follow-up study of 508 inpatient adolescents. European 
Psychiatry, 31, 52–59. https://doi.org/10.1016/j.eurpsy.2015.10.002 

Karjalainen, K., Lintonen, T., & Hakkarainen, P. (2017). Illicit drug use is increasing among 
non-medical users of prescription drugs—Results from population-based surveys 
2002–2014. Drug and Alcohol Dependence, 178, 430–434. 
https://doi.org/10.1016/j.drugalcdep.2017.05.041 

Karjalainen, K., Pekkanen, N., & Hakkarainen, P. (2020). Suomalaisten huumeiden käyttö 
ja huumeasenteet – Huumeaiheiset väestökyselyt Suomessa 1992–2018 [Finnish drug 
use and attitudes towards drugs – Drug-related population surveys in Finland 1992–
2018]. National Institute for Health and Welfare (THL). Report 2/2020. 
https://urn.fi/URN:ISBN:978-952-343-441-7 

Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P., Williamson, D., & 
Ryan, N. (1997). Schedule for affective disorders and schizophrenia for school-age 
children-present and lifetime version (K-SADS-PL): Initial reliability and validity data. 
Journal of the American Academy of Child and Adolescent Psychiatry, 36(7), 980–988. 
https://doi.org/10.1097/00004583-199707000-00021 

Kieling, C., Baker-Henningham, H., Belfer, M., Conti, G., Ertem, I., Omigbodun, O., Rohde, 
L. A., Srinath, S., Ulkuer, N., & Rahman, A. (2011). Child and adolescent mental health 
worldwide: Evidence for action. The Lancet, 378(9801), 1515–1525. 
https://doi.org/10.1016/S0140-6736(11)60827-1 

Kim, Y. S., Cheon, K. A., Kim, B. N., Chang, S. A., Yoo, H. J., Kim, J. W., Cho, S. C., Seo, 
D. H., Bae, M. O., So, Y. K., Noh, J. S., Koh, Y. J., McBurnett, K., & Leventhal, B. 
(2004). The reliability and validity of Kiddie-Schedule for Affective Disorders and 
Schizophrenia-Present and Lifetime Version-Korean Version (K-SADS-PL-K). Yonsei 
Medical Journal, 45(1), 81–89. https://doi.org/10.3349/ymj.2004.45.1.81 



79 

Knaappila, N., Marttunen, M., Fröjd, S., & Kaltiala, R. (2021). Changes over time in mental 
health symptoms among adolescents in Tampere, Finland. Scandinavian Journal of 
Child and Adolescent Psychiatry and Psychology, 9(1), 96–104. 
https://doi.org/10.21307/sjcapp-2021-011 

Knaappila, N., Marttunen, M., Fröjd, S., Lindberg, N., & Kaltiala-Heino, R. (2019). Changes 
in delinquency according to socioeconomic status among Finnish adolescents from 
2000 to 2015. Scandinavian Journal of Child and Adolescent Psychiatry and 
Psychology, 7, 52−59. http://doi.org/10.21307/sjcapp-2019-008 

Knecht, C., De Alvaro, R., Martinez-Raga, J., & Balanza-Martinez, V. (2015). Attention-
deficit hyperactivity disorder (ADHD), substance use disorders, and criminality: A 
difficult problem with complex solutions. International Journal of Adolescent Medicine 
and Health, 27(2), 163–175. https://doi.org/10.1515/ijamh-2015-5007 

Kokkevi, A., & Hartgers, C. (2009). EuropASI: European Adaptation of a Multidimensional 
Assessment Instrument for Drug and Alcohol Dependence. European Addiction 
Research, 1(4), 208–210. https://doi.org/10.1159/000259089 

Kronström, K., Kuosmanen, L., Ellilä, H., Kaljonen, A., & Sourander, A. (2018). National 
time trend changes in psychotropic medication of child and adolescent psychiatric 
inpatients across Finland. Child and Adolescent Mental Health, 23(2), 63–70. 
https://doi.org/10.1111/camh.12217 

Kronström, K., Tiiri, E., Vuori, M., Ellilä, H., Kaljonen, A., & Sourander, A. (2023). Multi-
center nationwide study on pediatric psychiatric inpatients 2000-2018: length of stay, 
recurrent hospitalization, functioning level, suicidality, violence and diagnostic profiles. 
European Child & Adolescent Psychiatry, 32(5), 835−846. 
https://doi.org/10.1007/s00787-021-01898-0 

Krueger, R. F. (1999). The structure of common mental disorders. Archives of General 
Psychiatry, 56(10), 921-926. https://doi: 10.1001/archpsyc.56.10.921 

Kurko, T., Saastamoinen, L. K., Tuulio-Henriksson, A., Taiminen, T., Tiihonen, J., 
Airaksinen, M., & Hietala, J. (2018). Trends in the long-term use of benzodiazepine 
anxiolytics and hypnotics: A national register study for 2006 to 2014. 
Pharmacoepidemiology and Drug Safety, 27(6), 674–682. 
https://doi.org/10.1002/pds.4551 

Kälviäinen, R. (2015). Progressive myoclonus epilepsies. Seminars in Neurology, 35(3), 
293–299. https://doi.org/10.1055/s-0035-1552620 

Kääriälä, A., Gyllenberg, D., Sund, R., Pekkarinen, E., Keski-Säntti, M., Ristikari, T., Heino, 
T., & Sourander, A. (2022). The association between treated psychiatric and 
neurodevelopmental disorders and out-of-home care among Finnish children born in 
1997. European Child & Adolescent Psychiatry, 31(11), 1789−1798. 
https://doi.org/10.1007/s00787-021-01819-1 

Lam, K., Rochon, P. A., & Steinman, M. A. (2019). Often off-label: Questionable 
gabapentinoid use noted at hospital admission warrants deprescribing. Journal of 
Hospital Medicine, 14(9), 579–580. https://doi.org/10.12788/jhm.3245 



80 

Latvala, A., Kuja-Halkola, R., D’Onofrio, B. M., Jayaram-Lindström, N., Larsson, H., & 
Lichtenstein, P. (2022). Association of parental substance misuse with offspring 
substance misuse and criminality: a genetically informed register-based study. 
Psychological Medicine, 52(3), 496–505. https://doi.org/10.1017/S0033291720002135 

Lee, C., Patchin, J. W., Hinduja, S., & Dischinger, A. (2020). Bullying and Delinquency: 
The Impact of Anger and Frustration. Violence and Victims, 35(4), 503–523. 
https://doi.org/10.1891/VV-D-19-00076 

Lieb, K., Zanarini, M. C., Schmahl, C., Linehan, M. M., & Bohus, M. (2004). Borderline 
personality disorder. The Lancet, 364(9432), 453-461. https://doi.org/10.1016/S0140-
6736(04)16770-6 

Lloyd-Smith, E., Hull, M. W., Tyndall, M. W., Zhang, R., Wood, E., Montaner, J. S. G., 
Kerr, T., & Romney, M. G. (2010). Community-associated methicillin-resistant 
Staphylococcus aureus is prevalent in wounds of community-based injection drug users. 
Epidemiology and Infection, 138(5), 713–720. 
https://doi.org/10.1017/S0950268810000464 

Madras, B. K., Han, B., Compton, W. M., Jones, C. M., Lopez, E. I., & McCance-Katz, E. 
F. (2019). Associations of Parental Marijuana Use With Offspring Marijuana, Tobacco, 
and Alcohol Use and Opioid Misuse. JAMA Network Open, 2(11), e1916015. 
https://www.doi.org/0.1001/jamanetworkopen.2019.16015 

Marttunen, M., Huurre, T., Strandholm, T., & Viialainen, R. (2013). Mental health disorders 
among adolescents: Guideline for adults working with adolescents. Finnish Institute of 
Health and Welfare. Retrieved from 
https://www.julkari.fi/bitstream/handle/10024/110484/THL_OPA025_2013.pdf 

Maynard, B. R., Salas-Wright, C. P., & Vaughn, M. G. (2015). High School Dropouts in 
Emerging Adulthood: Substance Use, Mental Health Problems, and Crime. Community 
Mental Health Journal, 51(3), 289–299. https://doi.org/10.1007/s10597-014-9760-5 

Miettunen, J., Suvisaari, J., Haukka, J., & Isohanni, M. (2011). Use of Register Data for 
Psychiatric Epidemiology in the Nordic Countries. Textbook in Psychiatric 
Epidemiology: Third Edition. https://doi.org/10.1002/9780470976739.ch8 

Millum, J., Campbell, M., Luna, F., Malekzadeh, A., & Karim, Q. A. (2019). Ethical 
challenges in global health-related stigma research. BMC Medicine, 17(1), 84. 
https://doi.org/10.1186/s12916-019-1317-6 

Modesto-Lowe, V., Harabasz, A. K., & Walker, S. A. (2021). Quetiapine for primary 
insomnia: Consider the risks. Cleveland Clinic Journal of Medicine, 88(5), 286–294. 
https://doi.org/10.3949/ccjm.88a.20031 

Mok, P. L. H., Astrup, A., Carr, M. J., Antonsen, S., Webb, R. T., & Pedersen, C. B. (2018). 
Experience of Child–Parent Separation and Later Risk of Violent Criminality. 
American Journal of Preventive Medicine, 55(2), 178–186. 
https://doi.org/10.1016/j.amepre.2018.04.008 

Moore, K. E., Oberleitner, L. M. S., Zonana, H. V., Buchanan, A. W., Pittman, B. P., 
Verplaetse, T. L., Angarita, G. A., Roberts, W., & McKee, S. A. (2019). Psychiatric 
Disorders and Crime in the US Population. The Journal of Clinical Psychiatry, 80(2), 
18m12317. https://doi.org/10.4088/jcp.18m12317 



81 

Mulvey, E. P., Schubert, C. A., & Chassin, L. (2010). Substance use and delinquent behavior 
among serious adolescent offenders. Washington, DC: US Department of Justice, 
Office of Justice Programs, Office of Juvenile Justice and Delinquency Prevention. 

National Prosecution Authority, Finland. (2018). VKS:2018:2 Determining the punishment 
for the crime of drug use. [VKS:2018:2 Seuraamuksen määrääminen huumausaineen 
käyttörikoksesta]. Retrieved from https://syyttajalaitos.fi/vks-2018-2-seuraamuksen-
maaraaminen-huumausaineen-kayttorikoksesta 

NICE Clinical Guidelines. (2017). Antisocial behaviour and conduct disorders in children 
and young people: recognition and management. Antisocial Behaviour and Conduct 
Disorders in Children and Young People: Recognition and Management, April 2017. 

Niemelä, M., Kallunki, H., Jokinen, J., Räsänen, S., Ala-Aho, B., Hakko, H., Ristikari, T., 
& Solantaus, T. (2019). Collective impact on prevention: Let’s talk about children 
service model and decrease in referrals to child protection services. Frontiers in 
Psychiatry, 10, 64. https://doi.org/10.3389/fpsyt.2019.00064 

Niemi, H., & Virtanen, M. (2017). Drug, alcohol, and doping crimes. Crime situation 2016. 
Institute of Criminology and Legal Policy. Reviews 22/2017. [Huumausaine-, alkoholi- 
ja dopingrikokset. Rikollisuustilanne 2016. Kriminologian ja oikeuspolitiikan instituutti. 
Katsauksia 22/2017.] Retrieved from 
https://helda.helsinki.fi/bitstream/handle/10138/191756/Katsauksia_22_Rikollisuustil
anne_2016_2017.pdf?sequence=2&isAllowed=y 

Novak, S. P., Håkansson, A., Martinez-Raga, J., Reimer, J., Krotki, K., & Varughese, S. 
(2016). Nonmedical use of prescription drugs in the European Union. BMC Psychiatry, 
16(1), 274. https://doi.org/10.1186/s12888-016-0909-3 

Onyeka, I. N., Olubamwo, O., Beynon, C. M., Ronkainen, K., Föhr, J., Tiihonen, J., Tuomola, 
P., Tasa, N., & Kauhanen, J. (2015). Factors associated with hospitalization for blood-
borne viral infections among treatment-seeking illicit drug users. Journal of Substance 
Abuse Treatment, 53. https://doi.org/10.1016/j.jsat.2015.01.005 

Oral, R., Ramirez, M., Coohey, C., Nakada, S., Walz, A., Kuntz, A., Benoit, J., & Peek-Asa, 
C. (2016). Adverse childhood experiences and trauma informed care: The future of 
health care. Pediatric Research, 79(1-2), 227–233. https://doi.org/10.1038/pr.2015.197 

Peltokorpi, J., Hakko, H., Riipinen, P., & Riala, K. (2021). Profile of Substance Misuse 
among Adolescent and Young Adult Gabapentinoid Users: A Register-Based Follow-
up Study of Former Adolescent Psychiatric Inpatients. Substance Use and Misuse, 56(5), 
598–605. https://doi.org/10.1080/10826084.2021.1883662 

Pisinger, V. S. C., Bloomfield, K., & Tolstrup, J. S. (2016). Perceived parental alcohol 
problems, internalizing problems and impaired parent — child relationships among 71 
988 young people in Denmark. Addiction, 111(11), 1966–1974. 
https://doi.org/10.1111/add.13508 

Portnoy, J., & Schwartz, J. A. (2023). Adolescent Violent Delinquency Associated With 
Increased Emergency Department Usage in Young Adulthood. International Journal of 
Offender Therapy and Comparative Criminology, 67(8), 739-756. 
https://www.doi.org/10.1177/0306624X211066835 



82 

Preuss, C. V., Kalava, A., & King, K. C. (2022). Prescription of controlled substances: 
Benefits and risks. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing. 
PMID: 30726003 

Prokhorov, A. V., Pallonen, U. E., Fava, J. L., Ding, L., & Niaura, R. (1996). Measuring 
nicotine dependence among high-risk adolescent smokers. Addictive Behaviors, 21(1), 
117–127. https://doi.org/10.1016/0306-4603(96)00048-2 

Pätsi, S. M., Lintonen, T., & Karjalainen, K. (2020). Drug abuse in the Finnish adult 
population. [Lääkkeiden väärinkäyttö suomalaisessa aikuisväestössä]. Lääkärilehti, 75, 
188-210. 

Riala, K., & Ruokoniemi, P. (2018). Valvira and Fimea are concerned about prescribing and 
using clonazepam. [Valvira ja Fimea ovat huolissaan klonatsepaamin määräämisestä ja 
käytöstä]. Valvira. Retrieved from  https://www.valvira.fi/ajankohtaista/uutiset-ja-
tiedotteet/uutinen/-/asset_publisher/7CNS3oAUBTIJ/content/valvira-ja-fimea-ovat-
huolissaan-klonatsepaamin-maaraamisesta-ja-kaytosta 

Rognmo, K., Torvik, F. A., Ask, H., Røysamb, E., & Tambs, K. (2012). Paternal and 
maternal alcohol abuse and offspring mental distress in the general population: the 
Nord-Trøndelag health study. BMC Public Health, 12, 448. 
https://doi.org/10.1186/1471-2458-12-448 

Rovamo, E., & Toikko, T. (2019). Negative attitudes and associative stigma towards 
substance and mental health work. [Päihde- ja mielenterveystyöhön kohdistetut 
negatiiviset asenteet ja assosiatiivinen stigma]. Retrieved from 
https://urn.fi/URN:NBN:fi-fe2019061220162 

Rönkä, S., & Markkula, J. (2020). Huumetilanne Suomessa 2020 [Drug situation in Finland 
2020]. National Institute for Health and Welfare (THL). Report 13/2020. 
https://urn.fi/URN:ISBN:978-952-343-576-6 

Saarinen, J. (2021). Care guidance information leaflet for the Helsinki Police Department: a 
tool for police officers providing care guidance. [Hoitoonohjausinfolehtinen Helsingin 
poliisilaitokselle: työkalu hoitoonohjausta tekeville poliiseille]. Retrieved from 
https://urn.fi/URN:NBN:fi:amk-202103042903 

Sariaslan, A., Kääriälä, A., Pitkänen, J., Remes, H., Aaltonen, M., Hiilamo, H., Martikainen, 
P., & Fazel, S. (2022). Long-term Health and Social Outcomes in Children and 
Adolescents Placed in Out-of-Home Care. JAMA Pediatrics, 176(1), e214324. 
https://doi.org/10.1001/jamapediatrics.2021.4324 

Schepis, T. S., Teter, C. J., Simoni-Wastila, L., & McCabe, S. E. (2018). Prescription 
tranquilizer/sedative misuse prevalence and correlates across age cohorts in the US. 
Addictive Behaviors, 87, 24–32. https://doi.org/10.1016/j.addbeh.2018.06.013 

Shonkoff, J. P., Garner, A. S., Siegel, B. S., Dobbins, M. I., Earls, M. F., McGuinn, L., 
Pascoe, J., Wood, D. L., High, P. C., Donoghue, E., Fussell, J. J., Gleason, M. M., 
Jaudes, P. K., Jones, V. F., Rubin, D. M., Schulte, E. E., Macias, M. M., Bridgemohan, 
C., Fussell, J., … Wegner, L. M. (2012). The lifelong effects of early childhood 
adversity and toxic stress. Pediatrics, 129(1), e232–e246. 
https://doi.org/10.1542/peds.2011-2663 



83 

Simmons, C., Steinberg, L., Frick, P. J., & Cauffman, E. (2018). The differential influence 
of absent and harsh fathers on juvenile delinquency. Journal of Adolescence, 62, 9–17. 
https://doi.org/10.1016/j.adolescence.2017.10.010 

Skardhamar, T., & Skirbekk, V. (2013). Relative mortality among criminals in Norway and 
the relation to drug and alcohol related offenses. PLoS ONE, 8(11), e78893. 
https://doi.org/10.1371/journal.pone.0078893 

Skinner, G. C. M., & Farrington, D. P. (2020). A systematic review and meta-analysis of 
premature mortality in offenders. Aggression and Violent Behavior, 53, 101431. 
https://doi.org/10.1016/j.avb.2020.101431 

Social Insurance Institution (SII) of Finland. (2021). Statistics of drug reimbursement. 
Retrieved from https://www.kela.fi/terveys-ja-laakkeet_laakkeet 

Song, L., Liu, F., Liu, Y., Zhang, R., Ji, H., & Jia, Y. (2020). Clonazepam add-on therapy 
for drug-resistant epilepsy. Cochrane Database of Systematic Reviews, 4(4), CD012253. 
https://doi.org/10.1002/14651858.CD012253.pub3 

Sourander, A., Brunstein Klomek, A., Kumpulainen, K., Puustjärvi, A., Elonheimo, H., 
Ristkari, T., Tamminen, T., Moilanen, I., Piha, J., & Ronning, J. A. (2011). Bullying at 
age eight and criminality in adulthood: Findings from the Finnish nationwide 1981 Birth 
cohort study. Social Psychiatry and Psychiatric Epidemiology, 46(12), 1211–1219. 
https://doi.org/10.1007/s00127-010-0292-1 

Spear, L. P. (2018). Effects of adolescent alcohol consumption on the brain and behaviour. 
Nature Reviews Neuroscience, 19(4), 197–214. https://doi.org/10.1038/nrn.2018.10 

Stangl, A. L., Earnshaw, V. A., Logie, C. H., Van Brakel, W., Simbayi, L. C., Barré, I., & 
Dovidio, J. F. (2019). The Health Stigma and Discrimination Framework: A global, 
crosscutting framework to inform research, intervention development, and policy on 
health-related stigmas. BMC Medicine, 17(1), 31. https://doi.org/10.1186/s12916-019-
1271-3 

Statistics Finland. (2021). Statistics on offences and coercive measures 2020, Offences 
reported. Retrieved from https://www.stat.fi/til/rpk/2020/13/rpk_2020_13_2021-05-
12_kat_001_en.html 

Statistics Finland. (2022). Drug-related deaths increased in 2021. Retrieved from 
https://www.stat.fi/en/publication/cl8slomfgpjyk0bw7wivrbxpa 

Stenbacka, M., Moberg, T., & Jokinen, J. (2019). Adolescent criminality: Multiple adverse 
health outcomes and mortality pattern in Swedish men. BMC Public Health, 19(1), 400. 
https://doi.org/10.1186/s12889-019-6662-z 

Stenbacka, M., Moberg, T., Romelsjö, A., & Jokinen, J. (2012). Mortality and causes of 
death among violent offenders and victims-A swedish population based longitudinal 
study. BMC Public Health, 12(1), 38. https://doi.org/10.1186/1471-2458-12-38 

Substance Abuse and Mental Health Services Administration (SAMHSA). (2023). 2019 
National Survey of Drug Use and Health (NSDUH) Releases. Retrieved from 
https://www.samhsa.gov/data/release/2019-national-survey-drug-use-and-health-
nsduh-releases 



84 

Sutherland, R., Sindicich, N., Barrett, E., Whittaker, E., Peacock, A., Hickey, S., & Burns, 
L. (2015). Motivations, substance use and other correlates amongst property and violent 
offenders who regularly inject drugs. Addictive Behaviors, 45, 207–213. 
https://doi.org/10.1016/j.addbeh.2015.01.034 

Testa, A., Jackson, D. B., Ganson, K. T., & Nagata, J. M. (2022). Adverse Childhood 
Experiences and Criminal Justice Contact in Adulthood. Academic Pediatrics, 22(6), 
972–980. https://doi.org/10.1016/j.acap.2021.10.011 

The Council for Choices in Health Care in Finland (COHERE Finland). (2021). 
Psychosocial methods in the treatment and rehabilitation of drug addictions. Ministry 
of Social Affairs and Health. STM051:00/2020. VN/21655/2020 

The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA). (2021). Non-
medical use of medicines: health and social responses. Retrieved from 
https://www.emcdda.europa.eu/publications/mini-guides/non-medical-use-of-
medicines-health-and-social-responses_en 

The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA). (2022). 
European Drug Report 2022: Trends and Developments, Publications Office of the 
European Union, Luxembourg. Retrieved from 
https://www.emcdda.europa.eu/system/files/publications/13236/TDAT20001ENN_we
b.pdf 

Tiiri, E., Uotila, J., Elonheimo, H., Sillanmäki, L., Brunstein Klomek, A., & Sourander, A. 
(2022). Bullying at 8 years and violent offenses by 31 years: the Finnish nationwide 
1981 birth cohort study. European Child & Adolescent Psychiatry, 32, 1667-1678. 
https://doi.org/10.1007/s00787-022-01964-1 

Van Boekel, L. C., Brouwers, E. P. M., Van Weeghel, J., & Garretsen, H. F. L. (2013). 
Stigma among health professionals towards patients with substance use disorders and 
its consequences for healthcare delivery: Systematic review. Drug and Alcohol 
Dependence, 131(1−2), 23–35. https://doi.org/10.1016/j.drugalcdep.2013.02.018 

Vanchugova, D., Norman, H., & Elliot, M. J. (2022). Measuring the association between 
fathers’ involvement and risky behaviours in adolescence. Social Science Research, 108, 
102749. https://doi.org/10.1016/j.ssresearch.2022.102749 

Varimo, E., Saastamoinen, L. K., Rättö, H., & Aronen, E. T. (2023). Polypharmacy in 
children and adolescents initiating antipsychotic drug in 2008-2016: a nationwide 
register study. Nordic Journal of Psychiatry, 77(1), 14−22. 
https://doi.org/10.1080/08039488.2022.2042597 

Varimo, E., Saastamoinen, L. K., Rättö, H., Mogk, H., & Aronen, E. T. (2020). New Users 
of Antipsychotics Among Children and Adolescents in 2008-2017: A Nationwide 
Register Study. Frontiers in Psychiatry, 11, 316. 
https://doi.org/10.3389/fpsyt.2020.00316 

Volkow, N. D., Baler, R. D., Compton, W. M., & Weiss, S. R. B. (2014). Adverse Health 
Effects of Marijuana Use. New England Journal of Medicine, 370(23), 2219–2227. 
https://doi.org/10.1056/nejmra1402309 



85 

Volkow, N. D., & Blanco, C. (2021). The changing opioid crisis: development, challenges 
and opportunities. Molecular Psychiatry, 26(1), 218–233. 
https://doi.org/10.1038/s41380-020-0661-4 

Vos, T., Barber, R. M., Bell, B., Bertozzi-Villa, A., Biryukov, S., Bolliger, I., Charlson, F., 
Davis, A., Degenhardt, L., Dicker, D., Duan, L., Erskine, H., Feigin, V. L., Ferrari, A. 
J., Fitzmaurice, C., Fleming, T., Graetz, N., Guinovart, C., Haagsma, J., … Murray, C. 
J. L. (2015). Global, regional, and national incidence, prevalence, and years lived with 
disability for 301 acute and chronic diseases and injuries in 188 countries, 1990−2013: 
A systematic analysis for the Global Burden of Disease Study 2013. The Lancet, 
386(9995), 743–800. https://doi.org/10.1016/S0140-6736(15)60692-4 

Votaw, V. R., Geyer, R., Rieselbach, M. M., & McHugh, R. K. (2019). The epidemiology 
of benzodiazepine misuse: A systematic review. Drug and Alcohol Dependence, 200, 
95–114. https://doi.org/10.1016/j.drugalcdep.2019.02.033 

Vuori, M., Koski-Pirilä, A., Martikainen, J. E., & Saastamoinen, L. (2020). Gender- and age-
stratified analyses of ADHD medication use in children and adolescents in Finland 
using population-based longitudinal data, 2008-2018. Scandinavian Journal of Public 
Health, 48(3), 303−307. https://doi.org/10.1177/1403494820901426 

Walters, G. D. (2014). Crime and substance misuse in adjudicated delinquent youth: The 
worst of both worlds. Law and Human Behavior, 38(2), 139–150. 
https://doi.org/10.1037/lhb0000050 

Wetterborg, D., Långström, N., Andersson, G., & Enebrink, P. (2015). Borderline 
personality disorder: Prevalence and psychiatric comorbidity among male offenders on 
probation in Sweden. Comprehensive Psychiatry, 62, 63–70. 
https://doi.org/10.1016/j.comppsych.2015.06.014 

White, J., Bell, S., & Batty, G. D. (2020). Association of illicit drug use in adolescence with 
socioeconomic and criminal justice outcomes in adulthood: Prospective findings from 
a UK national birth cohort. Journal of Epidemiology and Community Health, 74(9), 
705–709. https://doi.org/10.1136/jech-2019-213282 

Whiting, D., Lichtenstein, P., & Fazel, S. (2021). Violence and mental disorders: a structured 
review of associations by individual diagnoses, risk factors, and risk assessment. The 
Lancet Psychiatry, 8(2), 150–161. https://doi.org/10.1016/S2215-0366(20)30262-5 

WHO Collaborating Center for Drug Statistics Methodology. (2021). Retrieved from 
https://www.whocc.no/ 

Winkelman, T. N. A., Genao, I., Wildeman, C., & Wang, E.A. (2017). Emergency 
department and hospital use among adolescents with justice system involvement. 
Pediatrics, 140(5), e20171144. https://doi.org10.1542/peds.2017-1144 

Young, S., & Cocallis, K. (2021). ADHD and offending. Journal of Neural Transmission, 
128(7), 1009–1019. https://doi.org/10.1007/s00702-021-02308-0 

Zou, Z., Wang, H., d’Oleire Uquillas, F., Wang, X., Ding, J., & Chen, H. (2017). Definition 
of substance and non-substance addiction. Advances in Experimental Medicine and 
Biology, 1010, 21−41. https://www.doi.org/10.1007/978-981-10-5562-1_2 

 
  



86 

 



87 

Original publications 

I  Kontu, M., Hakko, H., Riala, K., & Riipinen, P. (2021). Adolescence predictors for drug 
crime offending: A follow-up study of former adolescent psychiatric inpatients. 
Community Mental Health Journal, 57(4), 736−745. https://doi.org/10.1007/s10597-
020-00708-2  

II  Kontu, M., Kantojärvi, L., Hakko, H., Riala, K., & Riipinen, P. (2022). Misuse of 
prescribed psychotropic medication and drug crime offending: A follow-up case-control 
study of former adolescent psychiatric inpatients. Criminal Behaviour and Mental 
Health, 32(2), 124−137. https://doi.org/10.1002/cbm.2254 

III  Kontu, M., Hakko, H., Riala, K., & Riipinen, P. (2023). Injuries, poisonings, and other 
external causes of morbidity among drug crime offenders: A follow-up study of former 
adolescent psychiatric inpatients. European Addiction Research, 29(3), 194−201. 
https://doi.org/ 10.1159/000530122 

Reprinted with permission from Karger Publishers (III © 2023) and under Creative 

Commons CC BY 4.0 license from Springer (I © 2021) and Wiley (II © 2022). 

Original publications are not included in the electronic version of the dissertation.  



88 

 



A C T A  U N I V E R S I T A T I S  O U L U E N S I S

Book orders:
Virtual book store

https://verkkokauppa.omapumu.com/fi/

S E R I E S  D  M E D I C A

1728. Aalto, Sirpa A. M. (2023) Effects of regular exercise on asthma control

1729. Wirkkala, Joonas (2023) Real-world treatment outcomes of proliferative diabetic
retinopathy and diabetic macular edema

1730. Tegelberg, Paula (2023) Metabolic syndrome and periodontal condition : results
of the Northern Finland Birth Cohort 1966 study

1731. Kreus, Mervi (2023) NHLRC2 and extracellular matrix proteins in idiopathic
pulmonary fibrosis and lung cancer

1732. Paakki, Jyri-Johan (2023) BOLD fMRI detectable alterations of brain activity in
children and adolescents on the autism spectrum

1733. Palomäki, Ville (2023) Macrophages in human obesity : the effect of laparoscopic
gastric bypass surgery on subcutaneous adipose tissue inflammation

1734. Ylikauma, Laura (2023) Bioreactance and arterial waveform analyses compared
with bolus thermodilution cardiac output in high-risk surgeries

1735. Okkonen, Marjo (2023) Long-term prognosis after acute coronary syndrome and
risk factors for recurrent event

1736. Lahtinen, Maija (2023) Deep brain stimulation in Parkinson’s disease and
paediatric DBS service

1737. Turunen, Jenni (2023) The bacteriome, mycobiome and extracellular vesicles of
the neonatal and infant gut microbiota

1738. Protsenko, Maria (2023) Cardiometabolic risk and mortality by diseases and
medical conditions in the offspring of parents with severe mental illness

1739. Hietaharju, Maria (2023) Psychosocial assessment of patients with
temporomandibular disorders (TMD) : suitability of the Finnish version of
Diagnostic Criteria for TMD Axis II instruments

1740. Vanhanen, Minna (2023) Tehohoitopotilaiden ja läheisten ohjauksen laatu ja siihen
yhteydessä olevat tekijät aikuispotilaiden tehohoidossa

1741. Juurikka, Krista (2023) Matrix metalloproteinase 8 as a marker and actor in
cancer

1742. Ylimartimo, Aura Tellervo (2023) Complications and outcomes of patients after
emergency laparotomy

1743. Huovinen, Jere (2023) Vitamin D analogue calcipotriol in the local treatment of
arthritis : observations from preclinical studies



UNIVERSITY OF OULU  P .O. Box 8000  F I -90014 UNIVERSITY OF OULU FINLAND

A C T A  U N I V E R S I T A T I S  O U L U E N S I S

University Lecturer Mahmoud Filali

University Lecturer Santeri Palviainen

Senior Research Fellow Antti Kaijalainen

University Lecturer Pirjo Kaakinen

University Lecturer Henri Pettersson

Strategy Officer Mari Katvala

University Researcher Marko Korhonen

Associate Professor Anu Soikkeli

University Lecturer Santeri Palviainen

Publications Editor Kirsti Nurkkala

ISBN 978-952-62-3804-3 (Paperback)
ISBN 978-952-62-3805-0 (PDF)
ISSN 0355-3221 (Print)
ISSN 1796-2234 (Online)

U N I V E R S I TAT I S  O U L U E N S I S

MEDICA

ACTA
D

D
 1744

A
C

TA
M

ikaela K
ontu

OULU 2023

D 1744

Mikaela Kontu

ADOLESCENCE AND YOUNG 
ADULTHOOD RISK FACTORS 
FOR DRUG CRIME 
OFFENDING
A FOLLOW UP STUDY OF FORMER ADOLESCENT 
PSYCHIATRIC INPATIENTS

UNIVERSITY OF OULU GRADUATE SCHOOL;
UNIVERSITY OF OULU, 
FACULTY OF MEDICINE;
OULU UNIVERSITY HOSPITAL


	Abstract
	Tiivistelmä
	Acknowledgement
	Abbreviations
	List of original publications
	Contents
	1 Introduction
	2 Review of literature
	2.1 Drug crime offending
	2.1.1 Other criminality of drug crime offenders

	2.2 Adverse life events in childhood and adolescence and adolescence development
	2.2.1 Family- and school-related factors

	2.3 Substance use and psychiatric disorders in adolescence
	2.3.1 Substance use in adolescence
	2.3.2 Psychiatric morbidity in adolescence
	2.3.3 Behavioral disorders in adolescence
	2.3.4 Personality disorders
	2.3.5 Drug addiction

	2.4 Psychotropic prescription medication use
	2.4.1 Psychotropic medications with potential of misuse and dependence

	2.5 Use of health care services in relation to drug use and criminal offending
	2.5.2 Injury- and substance-related emergency visits and hospitalization
	2.5.1 Somatic morbidity, drug-related mortality and use of health care services

	2.6 Summary of the reviewed literature: What is known and what should be studied?

	3 Aims of the current study
	4 Material and methods
	4.1 Study population and data collection (I-III)
	4.2 Research instruments for adolescence-related information and diagnostic tools (I-III)
	4.2.1 K-SADS-PL (I-III)
	4.2.2 EuropASI (I, II)
	4.2.3 Modified Fagerström’s Tolerance Questionnaire (I, II)

	4.3 Register-based follow-up data (I-III)
	4.3.1 Criminal records from the Finnish Legal Register Centre (I-III)
	4.3.2 Drug Register of the Social Insurance Institution (SII) of Finland (II)
	4.3.3 The Finnish Care Register for Health Care (FCRHC) (I-III)

	4.4 Main outcome (I-III)
	4.4.1 Drug crime offending (I-III)
	4.4.2 Other criminality
	4.4.3 Study groups

	4.5 Covariates
	4.5.1 Family-related factors (I-II)
	4.5.2 School-related factors (I-II)
	4.5.3 Adolescent substance use (I-II)
	4.5.4 Psychiatric disorders in adolescence (I-III)
	4.5.5 Psychiatric disorders in young adulthood (I-II)
	4.5.6 Psychotropic prescription medication use (II)
	4.5.7 Treatment events in specialized health care due to injuries, poisonings, and other external causes of morbidity (III)

	4.6 Statistical methods (I-III)
	4.7 Ethical considerations
	4.8 Personal involvement

	5 Results
	5.1 Characteristics of the study groups (I-III)
	5.1.1 Psychiatric disorders and substance use in adolescence (I)
	5.1.2 Family- and school-related factors (I)
	5.1.3 Gender differences in adolescence-related factors (I)
	5.1.4 Register-based follow-up information (I-III)
	5.1.5 Crime types committed by drug crime offenders
	5.1.6 The use of addictive psychotropic medications (II)
	5.1.7 Poly-substance use among drug crime offenders (II)

	5.2 The association of adolescence-related factors and psychotropic medication use to drug crime offending (I)
	5.3 Treatment events in specialized health care due to injuries, poisonings, or other external causes of morbidity (III)

	6 Discussion
	6.1 Overview of the main findings
	6.2 Discussion of the results
	6.2.1 Adolescence-related risk factors for drug crime offending (I)
	6.2.2 Psychotropic medication use related to drug crime offending (II)
	6.2.3 Drug crime offenders’ use of specialized health care services (III)

	6.3 Methodological considerations
	6.3.1 Strengths of the study
	6.3.2 Limitations of the study


	7 Conclusions
	7.1 Main conclusions
	7.2 Research implications
	7.3 Clinical implications

	References
	Original publications



