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Abstract

There is a strong tradition in criminological research to uncover risk
factors for crime in youth and, more recently, to examine risk factors
for subsequent adverse outcomes among youth offenders. This
knowledge serves not only for crime prevention but also to mitigate
future harm resulting from youth crime. Psychiatric diagnoses are
recognized as important risk factors for youth crime, yet questions
persist regarding their extent and nature of association with crime

and later adverse outcomes in youth offenders.

In this dissertation, the overarching aim was to expand the knowledge
about the role of psychiatric diagnoses in the risk of crime in youth
and later injuries, mortality, and reoffending among youth offenders.
Study I examined the association between psychiatric diagnoses,
including comorbidities, and risk of criminal conviction in youth.
Study II examined the association between psychiatric diagnoses and
risk of unintentional injuries and premature death among non-
imprisoned and imprisoned youth offenders. Lastly, study III
examined the role of psychiatric diagnoses in the association between

violent victimization and reoffending among youth offenders.

The overall findings of the present dissertation suggest that
psychiatric diagnoses are important risk factors for crime in youth
and later adverse outcomes, but their significance and magnitude vary
depending on type of diagnosis, presence of comorbidities, type of
crime committed, sex, crime history, and presence of other important
risk factors such as violent victimization. This dissertation highlights
the heterogeneity in risk patterns among youth offenders, which is
highly important to consider in both risk assessments and prevention
strategies to better target youth at risk of these outcomes.

Keywords: Crime, Psychiatric Diagnoses, Comorbidities, Youth
Offenders, Violent Victimization, Family History, Reoffending,

Unintentional Injuries, Premature Death.
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1 Introduction

A central focus in the criminological research field is youth offenders.
One reason for this is that youth is a time when crime is most
prevalent compared to other age groups (Farrington et al., 2006;
Sampson & Laub, 1993). Youth crime is not only harmful for society
in terms of societal costs and harm to other people or property
(Hanson et al., 2010; Wickramasekera et al., 2015), but can also be
harmful for the youth themselves. Youth is a critical period in human
development characterized by cognitive, emotional, and social
changes (Elder & Shanahan, 2007). What happens during this age
could have a negative influence on the development over the lifespan.
Indeed, research has demonstrated that youth offenders have a high
risk of facing later adverse consequences such as somatic and mental
health problems, unemployment, disrupted relationships,
reoffending, and even premature death (Gilman et al., 2015; Lanctot
et al., 2007; Petitclerc et al., 2013; Weisner et al., 2010). Thus,
studying youth offenders and understanding the links to both crime
in youth and subsequent adverse outcomes can not only provide
insightful knowledge about how to prevent crime, but also how to
reduce potential future harm as a consequence of crime in youth.

To effectively work preventatively against crime in youth and
subsequent adverse outcomes, it is important to identify and examine
risk factors that contribute to these negative outcomes (Farrington et
al., 2016). Risk factors, spanning biological, psychological, and social
domains, are important components that shape the vulnerability of
youth to engage in crime and to face later adverse outcomes. Notably,
individual risk factors associated with mental health, emotion
dysregulation, and behavioral disturbances have been shown to be
some of the strongest risk factors of crime in youth (Basto-Pereira &
Farrington, 2022), often manifested through psychiatric diagnoses.
Research has consistently demonstrated that psychiatric diagnoses are
associated with an increased risk of crime in youth (Coker et al., 2014;
Copeland et al., 2007; Kallmen et al., 2023). Research has also
suggested that youth offenders with psychiatric diagnoses have a
higher risk of future adverse outcomes than youth offenders without
psychiatric diagnoses (Ogilvie et al., 2023; Salias et al., 2006). At an
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individual level, psychiatric diagnoses represent modifiable risk
factors that can be targeted by treatment and interventions to prevent
crime in youth and other adverse outcomes among youth offenders.
Thus, understanding the role of psychiatric diagnoses among youth
offenders is central for both risk assessment and prevention efforts.

Although the association between psychiatric diagnoses and crime in
youth is well-established, several questions remain regarding the
extent and nature of this association. The association is likely to vary
depending on type of psychiatric diagnosis under study (e.g.,
Heeramun et al., 2017; Latvala et al., 2022; Mohr-Jensen et al., 2016),
crime-related factors such as type of crime committed (Anderson et
al., 2015; Copeland et al., 2007; Angstrém et al., 2024), the
individual’s sex (Duke et al., 2018; Frisell et al., 2012; Stevens et al.,
2015), and the presence of other important risk factors that are linked
to both psychiatric diagnoses and crime in youth, such as being
victim of crime (Sariaslan et al., 2020; Wylie & Rufino, 2018) or
having a family history of crime and/or psychiatric diagnoses (Dean et
al., 2012; Frisell et al., 2011; Kofler et al., 2011). Considering these
different aspects will contribute to a more nuanced understanding of
the association between psychiatric diagnoses, crime in youth, and
later adverse outcomes. Beyond contributing to theoretical
advancements and academic knowledge, this understanding holds the
potential to shape more precisely targeted and tailored intervention
and prevention strategies.

The overarching goal with this dissertation was to extend our
understanding of the role psychiatric diagnoses play in the risk of
crime in youth and subsequent adverse outcomes among youth
offenders. More specifically, I have explored the relationships
between psychiatric diagnoses and youth crime by delving into
various factors such as type of diagnosis, comorbidities of diagnoses,
different crime outcomes, type of sentence, sex differences, and other
important risk factors such as violent victimization or having a parent
that have been convicted of a crime or diagnosed with a psychiatric
disorder. The aspiration is to shed some light onto the complexity of
how, when, and for whom psychiatric diagnoses may be associated
with the risk of crime in youth and future adverse outcomes.
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2 Background
2.1 Youth offenders

2.1.1 Definition

To define youth offenders, we must first start by defining what a
crime is and who is considered an offender. In criminology, the
definition of crime can vary depending on theoretical perspectives
(Sarnecki & Carlsson, 2020). For example, there are sociological and
psychological definitions that consider deviant or antisocial behaviors
beyond the legal definitions to understand crime. Moreover, the
definition of crime varies across societies and legal systems and has
been subject to evolution and change over time due to historical,
political, cultural, and societal changes (Sarnecki & Carlsson, 2020).
As a result, there is no universally definitive definition of what
constitutes a crime. Despite this complexity, one common way to
operationalize and examine the formal aspects of crime involves
relying on legal definitions. This approach emphasizes three key
elements of criminal acts: (1) legality, meaning that the act should be
defined by law; (2) punishment, that the act is associated with a
specified penalty or punishment; and (3) harm, that the act has caused
harm or could potentially cause harm to individuals, property, or
society at large (Newburn, 2017).

In this dissertation, crime is operationalized and defined as a criminal
act that has been processed and led to a criminal conviction in a
Swedish district court. To simplify, crime is defined as a criminal
conviction. In this dissertation, youth who have been convicted of a
crime will be referred to as youth offenders.

In the next step to define youth offenders, we must define what youth
is, which is not a straightforward task. Youth is a stage between
childhood and adulthood and is not always necessarily defined by
actual age (Estrada & Flyghed, 2017; Shirtcliff et al., 2009). There are
numerous aspects that influence how youth can be perceived and
defined. It encompasses physiological changes during puberty,
psychological development into adulthood, social independence from
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parents, increasing emphasis on friendships, increased responsibilities
such as completing education and entering the labor market, and
cultural aspects involving behaviors and self-presentation that differs
from adults (Estrada & Flyghed, 2017; Shirtcliff et al., 2009). With all
these aspects in mind, it is difficult to set a definitive age range for
youth. One hint could be the age limits set by governing authorities
for certain activities, like voting, purchasing and consuming alcohol,
driving a vehicle, and facing criminal charges. These age limits are
determined based on the perceived need for a certain level of maturity
and responsibility in engaging in these activities (Estrada & Flyghed,
2017). However, these age limits differ across societies, which
underscores the idea that there are dynamic and cultural differences
in the definition of youth worldwide. With all these complex
dimensions considered, determining a precise age range that
unequivocally defines youth proves to be challenging.

Not surprisingly, the definition of youth offenders is not universally
definitive and varies across countries and criminal justice systems. For
example, in the Nordic countries, youth offenders are defined as
offenders between 15 and 18 or 20 years of age (Lappi-Seppala, 2011;
Leonardsen & Andrews, 2022), while in the UK, Australia, and the
USA, the definition of youth offenders extends to those as young as
10 years old (Casey et al., 2022; Cipriani, 2009). In Sweden, which is
where this dissertation takes place, the minimum age of criminal
responsibility is 15 years of age and youth offenders are defined as
individuals who commit their crimes when they are between 15 to 20
years of age (i.e., before their 21* birthday; Eriksson, 2012; SFS
1964:167) '. This means that even if the criminal court process takes
place after an individual’s 21% birthday, but the crime happened
before their 21* birthday, they are defined as youth offenders. Given

! The 'youth reduction,' entailing reduced sentences for youth offenders, was
abolished in 2022 for those aged 18-20 convicted of crimes with a minimum
sentence exceeding one year of imprisonment. These changes have not
impacted the data in the present dissertation, which covers information up

until the year 2013. https://www.regeringen.se/rattsliga-
dokument/proposition/2021/09/prop.-20212217
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that crime in this dissertation is operationalized as criminal
convictions, individuals are defined as youth offenders only if their
conviction date falls within the span of 15 to 20 years old, ensuring
that the criminal act indeed occurred during this specific age range.
So, youth offenders in this dissertation are defined as individuals who
have been convicted of a crime between 15 and 20 years of age.

2.1.2 Why study youth offenders specifically?

One might ask: why focus on studying youth offenders rather than
the entire offender population? Firstly, most criminologists would
agree that the prevalence of crime is skewedly distributed in terms of
age. A well-known concept in the criminological field is the age-crime
curve, which is a universal age-based inverted-U pattern of crime rate
(Farrington et al., 2006; Sampson & Laub, 1993). This curve
illustrates that crime emerges in adolescence, peaks in late
adolescence or early adulthood (around 15-19 years of age), and then
declines as individuals get older. This pattern has been consistently
observed across different time periods, countries, and data sources,
making it a robust empirical concept (DeLisi, 2015). This age-crime
curve denotes that adolescents and young adults face the highest risk
of engaging in criminality, or in other words, that crime is most
prevalent during youth. In Sweden, estimates show that individuals
aged 15-20 are responsible for 20% of all criminal convictions, even
though this age-group only constitutes 8% of the total population
(National Board of Health and Welfare, 2020). Thus, the age-crime
curve serves as a motivation for the study of youth offenders because
in doing so, we capture a large part of the offender population.

There are also distinct differences between adults and youth which
affects the ability to generalize research results conducted on adults to
youth. Most of our knowledge about crime, especially within the
context of psychiatric diagnoses, has been derived from research
employing adult samples. As mentioned earlier, cognitive and
emotional development is still ongoing during youth, impacting
decision-making, impulse control, and risk perception (Estrada &
Flyghed, 2017; Shirtcliff et al., 2009). Consequently, generalizing
research findings from adults to youth can be problematic, as the
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distinct developmental characteristics of youth may not align with
adult patterns (Shirtcliff et al., 2009). Additionally, research has
shown that the prevalence of psychiatric diagnoses differs between
youth and adults (e.g., Beaudry et al., 2021a), indicating that they
therefore may have different treatment needs.

These differences between youth and adult offenders are also
recognized within the criminal justice system. In most jurisdictions
globally, there is a tradition of treating and handling youth offenders
differently than adult offenders (Janson, 2004; Schmidt et al., 2021).
One of the central reasons for this special treatment of youth is the
recognition of differences in cognitive abilities, particularly in terms
of thinking through long-term consequences of behaviors (Cohen &
Casey, 2014; Steinberg, 2013). This incomplete cognitive
development among youth suggests that they may not be held as
accountable as adults, given their potential limitations in making
informed decisions. Another reason is that youth are recognized as
more vulnerable to both engaging in crime and facing harmful
consequences because of the crime. Consequently, they require
special consideration compared to adults (Casey et al., 2022). This
notion has resulted in most countries shortening the sentences for
youth offenders and prioritizing rehabilitation over punishment by
using community-based sentences more often than imprisonment
(Tonry, 2017). For example, in Sweden, youth offenders under the
age of 18 cannot be sentenced to longer than four years in secure
youth care (SFS 1964:167). These differences make it difficult to
generalize research results conducted on adult prisoners (which is the
most studied offender group) onto youth offenders. By focusing on
youth-specific studies, we can find age-specific risk factors,
interventions, and preventive measures tailored to this crucial
developmental stage. This targeted approach not only provides a
more accurate representation of youth crime but also informs policies
and practices that effectively address the distinct needs and
vulnerabilities of youth in the criminal justice system.
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2.1.3 Heterogeneity in the youth offender population

Besides studying youth crime in general, it is also important to note
that the youth offender population is a heterogenous group. Most
youth only commit one or two crimes in their lives and then desist
from further criminal activities (Day & Weisner, 2019; Sivertsson et
al., 2024). Instead, research shows that it is a small proportion of the
offender population that is responsible for about half of all crimes
committed (e.g., Day & Weisner, 2019; Farrington et al., 2006;
Sivertsson et al., 2024). For example, a Swedish population-based
study demonstrated that it is only 1% of the entire population that is
accountable for around 60% of all violent crime convictions (Falk et
al., 2014). This small group of offenders are known as chronic
offenders, committing many crimes during their youth and
continuing their criminal career into adulthood (Moffitt, 1993).

This trend is observable within the youth involved in the criminal
justice system. In Sweden, the most common sanctions against youth
offenders are community service, mandatory treatment programs,
and fines (Estrada & Flyghed, 2017; National Council of Crime
Prevention, 2023a). Only a small percentage, usually less than 1%, are
sentenced to imprisonment. Youth offenders who are imprisoned
have usually committed more severe crimes than youth offenders
who receive community-based sentences. This imprisoned group also
tends to have higher levels of adversities in general, such as
psychiatric diagnoses (Heller et al., 2022), harmful substance use
(Ahmad & Mazlan, 2014; Heller et al., 2022), or history of trauma or
neglect in the family environment (Ahmad & Mazlan, 2014).
Consequently, they may be particularly vulnerable to persist in
criminal activities or face other adverse outcomes related to both
somatic and mental health (Piquero et al., 2007). Research on youth
crime needs to consider this heterogeneity within the youth offender
population, as it can influence variations in treatment requirements,
the overall susceptibility to continue committing crimes, and the
significance of risk factors for subsequent adverse outcomes among
youth offenders.

The role of psychiatric diagnoses among youth offenders 17



Another important aspect to consider is sex differences. Research has
consistently shown that males tend to be overrepresented in the
youth offender population and have higher crime rates than females
(Bennett et al., 2005; Smith, 2014). About 70-82% of all crimes are
committed by males (Campaniello & Gavrilova, 2018; National
Council for Crime Prevention, 2023a). Males also tend to commit
more serious and violent crimes than females (Bennet et al., 2005;
Frisell et al., 2011; Frisell et al., 2012). This highlights that crime in
youth varies by sex. Understanding the nuanced ways in which sex
differences manifest in the youth offender population is crucial for
tailoring interventions that address the distinct needs of male and
female youth offenders, contributing to more effective strategies for
rehabilitation and prevention.

2.2 Psychiatric diagnoses as risk factors

2.2.1 What is a risk factor?

Risk factors have broadly been defined as characteristics or variables
that increase the probability of a certain outcome (Farrington et al.,
2016; Shader, 2001). The idea of identifying and examining risk
factors in criminology stems from practices in public and medical
health, building on the idea of identifying sets of factors that heighten
the risk of an outcome, and then implementing treatment and
intervention efforts aiming to reduce such risk factors (Farrington et
al., 2016; Shader, 2001). Studying risk factors can help inform risk
assessments by identifying individuals at greatest risk of a certain
outcome (Farrington et al., 2016). By specifically targeting individuals
with the highest risk (and thereby in greatest need of treatment or
intervention) and focusing on significant risk factors, it ensures a
more tailored approach rather than a generalized treatment for all.
This will also result in a more efficient allocation of resources. Lastly,
it can help evaluate whether a certain treatment or intervention has
had a desired effect by assessing whether the risk factors have
dissipated or diminished in strength within the individual over time
(Farrington et al., 2016; Parisi et al., 2022; Shader, 2001).
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It is essential to acknowledge that there is no single risk factor that
can account for all the risk of engaging in crime. Instead, the risk for
crime is influenced by a complex interplay of various risk factors
spanning social, psychological, and biological domains and at
individual, familial, and societal levels (Basto-Pereira & Farrington,
2022). Additionally, exposure to multiple risk factors may have a
cumulative effect on the risk of engaging in crime (Andershed et al.,
2016; Stoddard et al., 2012). Moreover, the impact of risk factors is
not uniform across developmental stages. For example, risk factors
related to individual traits (e.g., psychiatric diagnoses) and familial
factors (e.g., harsh parenting or criminal parents) have been found to
have a stronger influence during youth than adulthood (Basto-Pereira
& Farrington, 2022), whereas social life events (e.g., employment or
marriage) have a greater influence during adulthood (Mulvey et al.,
2016; Spruit et al., 2017). This again underscores the necessity of
studying youth offenders separately from adults, as the developmental
state of the individual significantly shapes how these risk factors
contribute to criminality. Notably, although researchers use risk
factors to identify individuals at risk of committing crimes, most
youth with multiple risk factors will never commit a crime. The
presence of a risk factor may increase the probability of crime but
does not make crime a certainty. Thus, risk factors are not causes of
crime, but merely factors that may heighten the risk of crime.

Psychiatric diagnoses are measurable risk factors and have been
linked to crime (Basto-Pereira & Farrington, 2022; Moore et al., 2019;
Stevens et al., 2015). They are valuable for risk assessments of crime
outcomes, but more importantly, they are informative for treatment
and intervention. Psychiatric diagnoses are modifiable risk factors,
meaning that targeted interventions can diminish their influence on
crime. This inherent adaptability makes psychiatric disorders
particularly intriguing when viewed from a criminological
perspective.

The role of psychiatric diagnoses among youth offenders 19



2.2.2 How to measure psychiatric disorders

Psychiatric disorders are clinical sets of symptoms or behaviors that
are characterized by disturbance in an individual’s cognition,
emotion regulation, interpersonal functioning, and/or behavior
(American Psychological Association, 2018; WHO, 2022; World
Psychiatric Association, 2011). Globally, it is estimated that around
149% of all individuals aged 10-19 years have experienced a psychiatric
disorder (WHO, 2021). The most prevalent psychiatric disorders in
this age group are anxiety disorders, depression, attention-
deficit/hyperactivity disorder (ADHD), and substance use disorders
(GBD 2019 Mental Disorders Collaborators, 2022; WHO, 2021).

In research, psychiatric disorders have been measured using various
methods of self-reported symptoms, structured interviews, or medical
records of clinical diagnoses (Althubaiti, 2016; Eaton et al., 2000). In
the former, disorders are usually measured using a dimensional
approach. This approach views disorders as a continuum with
individuals falling at different points at that continuum rather than
into discrete categories, where the strength/severity of disorders can
vary among individuals and within individuals over time. This
approach allows for a more flexible and nuanced understanding of
psychiatric disorders and enables correlational analyses between
symptoms and outcomes. However, this approach can be subject to
information bias, particularly when applied to children and youth
who might encounter challenges in recalling traits from the past
(Althubaiti, 2016).

A clinical approach using medical records, on the other hand,
categorize psychiatric disorders based on specific criteria outlined in
classification systems such as the Diagnostic and Statistical Manual of
Mental Disorders (DSM) or the International Classification of
Diseases (ICD) (American Psychiatric Association, 2013; WHO,
2019). This is done by clinicians and in contrast to the dimensional
approach, individuals are categorized into discrete categories of either
having a diagnosis of the disorder or not. This approach provides a
standardized and systematic framework to measure psychiatric
disorders which enables comparisons between populations and
research studies. It is also suitable for measuring psychiatric disorders
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from early childhood since it does not rely on the children themselves
to recall or report symptoms.

In the present dissertation, I used Swedish medical records from the
National Patient Register to obtain information about clinical
diagnoses of psychiatric disorders (see 4.2 in methods section for
more details). Thus, I used a clinical approach where individuals are
classified as either having a diagnosis of a psychiatric disorder or not.
To reflect this type of approach, I will use the term “psychiatric
diagnoses” and talk about “individuals with psychiatric diagnoses” or
“individuals diagnosed with psychiatric disorders”. Using the term
individuals with diagnoses instead of for example “disordered
individuals” is considered more appropriate terminology to avoid
stigmatization associated with mental health conditions (Volkow et
al., 2021).

2.3 Psychiatric diagnoses and risk of crime in youth

Research has systematically linked psychiatric diagnoses to criminal
behavior in youth. While most large-scale population-based studies
examining this association have been conducted on adults (e.g.,
Moore et al., 2019; Yee et al., 2020; Sariaslan et al., 2020; Stevens et
al., 2015), studies on youth specifically demonstrated that youth with
psychiatric diagnoses have between two to six times higher risk of
committing crimes than youth without psychiatric diagnoses (Coker
et al., 2014; Copeland et al., 2007; Kallmen et al., 2023). However, the
strength and magnitude of the risk between psychiatric diagnoses and
crime varies depending on type of diagnosis, presence of multiple
diagnoses (i.e., comorbidities), sex, and type of crime committed (e.g.,
Copeland et al., 2017).

While there are multiple diagnoses that consistently have been linked
to crime in general, not all types of diagnoses are necessarily relevant
in the context of youth offenders. For example, schizophrenia has
been shown to be one of the strongest risk factors for crime among all
psychiatric diagnoses (Chang et al., 2015a; Fazel et al., 2009; Sarislan
et al., 2020; Whiting et al., 2021; Yukhnenko et al., 2023a). However,
schizophrenia usually has an age of onset in the mid-to late 20s
(Solmi et al., 2022; Sun et al., 2019), making it a less relevant
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diagnosis to study for crime in youth. Instead, the present dissertation
has focused on diagnoses that are relevant in terms of age of onset
during childhood or youth (Solmi et al., 2022; Sun et al., 2019) and
that have been linked to crime, based on previous research (Beaudry
et al., 2021a; Fazel et al., 2008; Heeramun et al., 2017; Latvala et al.,
2022; Mohr-Jensen et al., 2019; Paulino et al., 2023).

2.3.1 Attention-Deficit/Hyperactivity Disorder

One diagnosis that typically has an onset in childhood and is robustly
related to crime in youth is attention-deficit/hyperactivity disorder
(ADHD; Mohr-Jensen et al., 2016; Solmi et al., 2019; Sun et al., 2019).
ADHD is characterized by a persistent pattern of inattention,
hyperactivity, and impulsivity that can lead to for example cognitive,
social, and self-regulation difficulties (American Psychiatric
Association, 2013), which in turn can contribute to an increased risk
of involvement in crime (Mohr-Jensen et al., 2016). A meta-analysis
demonstrated that childhood ADHD was associated with a three-fold
increased risk for criminal convictions in youth (Mohr-Jensen et al.,
2016). Recent population-based studies found that children and youth
diagnosed with ADHD had about two to five times higher risk for
criminal convictions in young adulthood than their counterparts
without an ADHD diagnosis (Mohr-Jensen et al., 2019; Angstrém et
al., 2024). From an etiological perspective, ADHD is thought to
manifest within individuals from an early age (Faraone et al., 2006).
Estimates demonstrate that about 296 to 7% of all children globally
are diagnosed with ADHD (Sayal et al., 2018). It is also a diagnosis
that can be stable from childhood to adulthood, where about 50% to
90% of all children diagnosed with ADHD experience persistent
ADHD symptoms into adulthood (Faraone et al., 2006; Lara et al.,
2009; Sibley et al., 2022). This makes ADHD an important psychiatric
diagnosis to consider as a risk factor for crime and other outcomes
over the life-course.

Although the association between ADHD and crime in youth is well-
documented, relatively few large-scale population-based studies have

examined differences by crime type and sex. Most studies in this field
examined the risk of violent crimes only (e.g., Lundstrom et al., 2014;
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Wojciechowski, 2021). Studies that did examine various types of
crime outcomes concluded that youth diagnosed with ADHD had a
higher risk of committing all types of crime than youth not diagnosed
with ADHD, but that the prevalence of violence and drug-related
offences were higher than the prevalence of other crime types (Mohr-
Jensen et al., 2019). Similar results have been demonstrated in a
recent population-based study, where the association between ADHD
and criminal convictions was higher for violent crimes than for non-
violent crimes (Angstrém et al., 2024).

Regarding sex differences, most previous studies have suffered from
the methodological limitation of a limited number of females
diagnosed with ADHD in the sample, making it difficult to consider
potential sex differences in the association between ADHD and crime.
Two population-based studies demonstrated that females diagnosed
with ADHD had a higher risk of criminal convictions in youth than
males diagnosed with ADHD (Mohr-Jensen et al., 2019; Angstrém et
al., 2024), whereas one other population-based study did not find
such sex differences (Silva et al., 2014). Given this inconclusive
evidence, there is a need to further examine the association between
ADHD and the risk of crime in youth in relation to crime type and
Sex.

2.3.2 Depression, anxiety, and stress-related disorders

Depression and anxiety disorder are two of the most common
diagnoses among youth (GBD 2019 Mental Disorders Collaborators,
2022; Merikangas et al., 2010; WHO, 2021). It is estimated that about
3% to 5% of all youth globally experience a diagnosis of depression or
anxiety (WHO, 2021). Both depression and anxiety disorders have
been shown to have an association with crime in youth (Anderson et
al., 2015; Cain & Clinkinbeard, 2014; Yu et al., 2017). Research has
linked depression and anxiety disorders to violent crimes in youth
(Yu et al., 2017), where it is theorized that individuals diagnosed with
depression or anxiety have increased levels of aggression, which
increases the risk of committing violent crimes (Wolff & Olldendick,
2006). There are inconsistencies in research when it comes to
depression and anxiety disorders in relation to non-violent crime.
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Some studies found that depression was associated with an increased
risk of non-violent crimes such as property crimes (Anderson et al.,
2015), while others did not find depression to be linked to non-
violent crime (Copeland et al., 2007), or any crime at all (Jolliffe et al.,
2019). Thus, further research on these diagnoses in relation to type of
crime is warranted.

Research has also demonstrated inconsistent results regarding sex
differences in the association between depression and anxiety
disorders and crime. Research on both the general population and on
youth offenders specifically showed that females had higher
prevalence of depression and anxiety than males (Beaudry et al.,
2021a; Fazel et al., 2008; Salk et al., 2017). Few studies have explicitly
examined sex differences in the association between depression or
anxiety and risk of crime in youth. Although research indicate that
females diagnosed with depression have a higher risk of crime than
males diagnosed with depression (Kofler et al., 2011), some studies
have not found this association to vary by sex (Anderson et al., 2015).
Further research on depression or anxiety in relation to sex is
therefore needed to extend our understanding of how these diagnoses
are related to crime in youth.

Post-traumatic stress disorder (PTSD) is another diagnosis that is
closely related to depression and anxiety and has not been extensively
researched in youth samples. After exposure to shocking, stressful,
frightening, or traumatic events, some individuals develop PTSD
(American Psychiatric Association, 2013). Individuals diagnosed with
PTSD often re-experience the event, resulting in distress, avoidance of
certain places or situations related to the event, cognitive deficits,
depression, higher levels of anxiety, and increased aggression and
destructive behavior (Stein et al., 2011). Research has estimated that
between 1% to 8% of youth experience PTSD (Koenen et al., 2017;
Lewis et al., 2019; Perkonigg et al., 2000; Roberts et al., 2007). Most
studies on PTSD and crime have been conducted using samples of
military veterans (e.g., Taylor et al., 2020) or small samples of
incarcerated youth (Becker & Kerig, 2011; Jaggi et al., 2016). It is not
until recently it has been studied using population-based samples
from the general population (Paulino et al., 2023; Peltonen et al.,
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2020), where only one of them has studied youth offenders
specifically (Peltonen et al., 2020). These population-based studies
show that individuals diagnosed with PTSD have an increased risk of
committing violent crime (Paulino et al., 2023; Peltonen et al., 2020).
However, this has to my knowledge not been extensively studied for
other crime types such as non-violent crimes. There are also few
studies examining potential differences by sex. While there is
evidence that the prevalence of PTSD is higher among female youth
than male youth (Haag et al., 2020), few studies have considered this
when studying the association between PTSD and crime. One
previous population-based study on youth diagnosed with PTSD and
violent crimes stratified on sex and found that the risk for violent
crimes was higher among males than females (Peltonen et al., 2020).
This study did not compare males and females per se, so whether
there are differences by sex remains unclear. In sum, there is a need to
examine the association between PTSD and crime in youth
specifically, where both crime type and sex are taken into
consideration.

2.3.3 Substance use disorders

Substance use disorder is a psychiatric diagnosis that affects the brain
and behavior of individuals, and which results in a reduced ability to
control the consumption of substances such as alcohol, illegal drugs,
medication, or tobacco (American Psychiatric Association, 2013).
Globally, about 13% of all youth aged 15-19 years old have problems
with heavy episodic drinking (WHO, 2021), and about 5% of all
youth aged 15-16 years old have used cannabis (WHO, 2021).

Substance use disorder is one of the most studied diagnoses as a risk
factor for crime. Substance use disorders have also consistently been
shown to be most strongly related to the risk for crime among
psychiatric diagnoses (Chang et al., 2015a; Elonheimo et al., 2009;
Fazel et al., 2018; Sariaslan et al., 2020; Stevens et al., 2015;
Yukhnenko et al., 2023a), where one meta-analysis found that
individuals diagnosed with substance use disorders had around a
seven times higher risk of committing a violent crime than controls
(Fazel et al., 2018). However, there are wide variations in risk
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estimates, with some studies reporting 3-4 times higher risk (Sariaslan
et al., 2020), and some even as low as 1.50 times higher risk for
individuals diagnosed with substance use disorder compared to
controls (Chang et al., 2015a).

The association between substance use disorder and crime has been
demonstrated for all types of crimes, but with a stronger association
to violent than non-violent crimes (Bennet et al., 2008; Coker et al.,
2014; Duke et al., 2018). Studies have shown inconsistent results
regarding sex differences. One previous meta-analysis demonstrated
that females diagnosed with substance use disorders had a higher risk
of committing crimes than males diagnosed with substance use
disorders (Bennet et al., 2008). Contrary, another meta-analysis
demonstrated that males diagnosed with substance use disorders had
a higher risk of crime than female counterparts (Duke et al., 2018).
Even if substance use disorder is evidently an important psychiatric
diagnosis to consider in the risk of crime, the association between
substance use and crime has mainly been studied in adult samples.
Existing studies on youth suffer from methodological limitations such
as small sample sizes, a predominant focus on imprisoned youth, and
a lack of inclusion of females to explore sex differences (Duke et al.,
2018). Previous research shows that the association between substance
use disorder and crime may be stronger in adult samples than youth
samples (Bennet et al., 2008). Thus, large population-based studies on
youth specifically are warranted.

2.3.4 Intellectual disabilities and autism spectrum disorders

Intellectual disabilities and autism spectrum disorders are
neurodevelopmental disorders typically manifesting in early years of
childhood (Li et al., 2023; Maulki et al., 2011; Ozonoff et al., 2008).
Intellectual disabilities are characterized by limited intellectual and
adaptive functioning (American Psychiatric Association, 2013; WHO,
2019). This affects learning, language skills, empathy, social skills, and
practical skills in everyday life. Estimates show that about 2% of all
youth aged 3-17 are diagnosed with an intellectual disability (Maulki
etal., 2011). Autism spectrum disorder is characterized by difficulties
in social communication, repetitive behaviors, and confined interest
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(American Psychiatric Association, 2013; WHO, 2019). This affects
social interactions with others, difficulties in adjusting behaviors in
social situations, and inhibited understanding of others’ emotions. It
is estimated that about 2% to 3% of all individuals aged 12-17 years
are diagnosed with autism spectrum disorder (Li et al., 2023).

Both intellectual disabilities and autism spectrum disorders have been
linked to crime, but not in a similar way as other diagnoses
mentioned above. In general, individuals diagnosed with intellectual
disabilities or autism spectrum disorders have in multiple studies
been linked to an increased risk of crime than controls (Fogden et al.,
2016; Heeramun et al., 2017; Im, 2016; Latvala et al., 2022; Moberg et
al., 2015; Stevens et al., 2015). However, further investigations of
these associations have shown that the associations are largely
explained by comorbid psychiatric diagnoses (Heeramun et al., 2017;
Latvala et al., 2022; Lundstrom et al., 2014; Mohr-Jensen et al., 2019;
Thomas et al., 2019; Whiting et al., 2021). For example, one
population-based study on youth aged 15-17 years found that autism
spectrum disorders with comorbid ADHD or conduct disorder had a
three times higher risk of violent crime than individuals without
psychiatric diagnoses (Heeramun et al., 2017). These results can be
compared to the nonsignificant 1.10 increased risk for individuals
diagnosed with autism spectrum disorder only (Heeramun et al.,
2017). Similar results have been found for intellectual disabilities
where individuals diagnosed with intellectual disabilities and other
comorbid diagnoses had a significantly higher risk of violent crime
than individuals diagnosed with intellectual disabilities only (Fogden
et al., 2016; Latvala et al., 2022: Thomas et al., 2019). In addition,
studies have shown that individuals diagnosed with both intellectual
disabilities and autism spectrum disorder tend to have a decreased risk
for crime as compared to individuals without psychiatric diagnoses
(Heeramun et al., 2017; Latvala et al., 2022). This indicates that
different types of comorbidities of diagnoses are highly important to
consider when studying the relationship between psychiatric
diagnoses and crime.

Although both intellectual disabilities and autism spectrum disorders
often have an early onset in childhood, few large population-based

The role of psychiatric diagnoses among youth offenders 27



studies have examined this for youth crime specifically (Heeramun et
al., 2017). Additionally, most studies focused on violent crimes
(Heeramun et al., 2017; Im, 2016; Moberg et al., 2015). One study
that did examine violent crimes separately from any type of crime
found that the association between intellectual disabilities was
stronger for violent crimes than any type of crime (Latvala et al.,
2022). There is also a limited number of studies examining potential
differences by sex, often due to there being too few females included
in the sample (Moberg et al., 2015; Stevens et al., 2015). One study on
adults found that the association between intellectual disabilities and
crime was stronger among females than males (Fogden et al., 2016),
whereas another study examining youth diagnosed with intellectual
disabilities found the opposite result where males had a higher risk
than females (Heeramun et al., 2017). Taken together, there is a need
to study intellectual disabilities and autism spectrum disorders in
relation to both violent and non-violent crimes, and potential sex
differences, among youth.

2.3.5 Comorbidities of psychiatric diagnoses

Most individuals diagnosed with a psychiatric disorder have more
than one diagnosis, or in other words, comorbidities of diagnoses
(Kessler et al., 2012; Plana-Ripoll et al., 2019a; Costello et al., 2003).
Studies have reported that individuals with a psychiatric diagnosis
have between a 30% to 50% risk of developing and receiving another
diagnosis (Jozefiak et al., 2016; Plana-Ripoll et al., 2019a). Youth with
comorbidities of psychiatric diagnoses have consistently been found
to have a higher risk of crime than youth diagnosed with only one
disorder (Coker et al., 2014; Copeland et al., 2007; Moore et al., 2019).
This risk has furthermore been shown to have a dose-response
relationship where the risk for crime increases by the number of
diagnoses (Coker et al., 2014; Copeland et al., 2007; Moore et al.,
2019). Given this additive risk, it is important to consider
comorbidity patterns when studying the association between
psychiatric diagnoses and crime in youth.

In criminological research, it is common to categorize psychiatric
diagnoses into broader categories such as externalizing disorders,
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internalizing disorders, and neurodevelopmental disorders.
Externalizing disorders are related to aggression, impulsivity,
inattention, and disruptive or risky behaviors and can include
diagnoses such as ADHD, substance use disorders, conduct disorders,
and oppositional defiant disorders (American Psychiatric Association,
2013). Internalizing disorders are characterized by anxiety, depressive
symptoms, increased stress, and isolation and can include diagnoses
such as depression, anxiety, PTSD, or eating disorders (American
Psychiatric Association, 2013). Lastly, neurodevelopmental disorders
are neurological deficits that influence cognitive and adaptive
functioning (American Psychiatric Association, 2013), and can be
manifested by intellectual disabilities, autism spectrum disorders, or
tic disorders (American Psychiatric Association, 2013; Cravedi et al.,
2017). By categorizing diagnoses based on commonalities in their
underlying characteristics and patterns of manifestation, it is possible
to explore the complex nature of psychiatric disorders, making it
easier to identify overarching patterns of associations between
comorbidities and crime in youth.

Relatively few studies have explored comorbidities in the association
between psychiatric diagnoses and crime in youth. The studies that do
exist have important methodological limitations. For example, some
studies only present prevalence data on comorbid diagnoses among
youth offenders rather than examining the role of comorbidity in the
risk of crime (Jozefiak et al., 2016; Teplin et al., 2021). This makes it
difficult to draw any firm conclusions on overall patterns of
comorbidities of psychiatric diagnoses in relation to the risk for crime
in youth. Research on comorbidity patterns among offenders in
general (i.e., not youth offenders specifically), have found that
psychiatric diagnoses comorbid with substance use disorders tend to
particularly increase the risk of crime (Copeland et al., 2007; Mohr-
Jensen et al., 2019; Stevens et al., 2015). For example, one previous
study found that individuals diagnosed with both ADHD and
substance use disorders had a higher risk of committing crimes
compared to those diagnosed with ADHD only (Mohr-Jensen et al.,
2019). Studies have shown that diagnoses comorbid with
externalizing disorders or internalizing disorders increase the risk for
crime, but that comorbid externalizing disorders tend to increase the
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risk to a higher extent than comorbidities of internalizing disorders
(Copeland et al., 2007; Mohr-Jensen et al., 2019). For example, as
mentioned earlier, the association between intellectual disabilities or
autism spectrum disorders and crime are largely explained by
comorbid externalizing diagnoses (Heeramun et al., 2017; Latvala et
al., 2022). In such studies, neurodevelopmental disorders instead
decreased the risk of crime (Heeramun et al., 2017; Latvala et al.,
2022). Taken together, it is important in research on psychiatric
diagnoses and crime in youth to carefully consider different
influences of comorbidities depending on type of diagnoses.

A recent review on psychiatric diagnoses among youth offenders
concluded that while psychiatric diagnoses are highly prevalent
among youth offenders, comorbidity patterns among these diagnoses
need to be further examined (Beaudry et al., 2021a). There is also not
sufficient research on potential differences by type of crime or sex in
associations between comorbidities and risk of crime in youth. One
study indicated that female youth offenders may have different
comorbidity patterns than male youth offenders (Teplin et al., 2021),
while another study on youth did not find sex differences in
associations between comorbidities and risk of crime in youth
(Copeland et al., 2007). Furthermore, associations between
comorbidities and crime have been shown to be higher for violent
crimes than for non-violent crimes (Copeland et al., 2007; Latvala et
al., 2022), where comorbid externalizing disorders increased the risk
the most (Copeland et al., 2007). Given the limited number of studies
exploring multiple diagnoses and comorbidities in the context of
youth crime, more research is needed to improve our understanding
of how psychiatric diagnoses and comorbidities of diagnoses
contribute to the risk of crime in youth. It is also crucial to address
type of crime and sex differences in such research, which could
provide an even more in-depth and nuanced understanding of these
risk patterns.
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2.3.6 Summary of knowledge gaps for psychiatric diagnoses and
risk of crime in youth

To summarize, there is evidence of the importance of studying
psychiatric diagnoses as risk factors for crime in youth, but the nature
and magnitude of this association still needs further investigations.
Most studies within this research field have studied clinical or
incarcerated samples of adults. The prevalence of psychiatric
diagnoses among youth offenders has been shown to differ from
adult offenders (Beaudry et al., 2021a), which motivates the need to
examine youth specifically. In addition, most studies have focused on
severe or violent crimes, which only captures a small proportion of
the youth offender population. Thus, studying non-violent crimes as
well is warranted. Furthermore, few studies have included females
and studied differences by sex, and research is inconclusive on
potential differences between females and males with psychiatric
diagnoses and their risk for crime. Another limitation in previous
research is that most studies exploring the association between
psychiatric diagnoses and crime among youth have used relatively
small samples. The inclusion of longitudinal and population-based
samples could therefore significantly add to the existing literature by
providing a more comprehensive and representative understanding of
the association. Lastly, few studies have explored multiple psychiatric
diagnoses and comorbidities and their association with crime in
youth. Examining a range of relevant psychiatric diagnoses and
comorbidities for youth offenders allows for a more comprehensive
exploration of risk-patterns for crime in youth. Considering various
psychiatric diagnoses simultaneously can provide insight into the
interconnected nature of these diagnoses and their potential
cumulative impact on the risk of crime in youth.
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2.4 Psychiatric diagnoses and risk for later adverse outcomes
among youth offenders

Psychiatric diagnoses are not only risk factors for committing crimes
in youth or becoming a youth offender, but they are also risk factors
for later adverse outcomes among youth offenders. In general,
offenders with psychiatric diagnoses have a higher risk of reoffending,
mortality, and other health related issues than offenders without
psychiatric diagnoses (Chang et al., 2015a, 2015b; Fazel et al., 2016;
McReynolds et al., 2010; Ogilvie et al., 2023; Yukhnenko et al.,
2023b). This is less studied among youth offenders specifically. Given
that the prevalence of psychiatric diagnoses is higher in the youth
offender population compared to the general youth population
(Heller et al., 2021), studying the role of psychiatric diagnoses for
later adverse outcomes can guide treatment efforts within the
criminal justice system. In this dissertation, two aspects of adverse
outcomes among youth offenders have been studied. First,
examined the role of psychiatric diagnoses in the risk of future
injuries and premature death among youth offenders, which are
serious harmful outcomes for the youth themselves. Second, 1
examined the risk of reoffending, thus exploring the role of
psychiatric diagnoses for more persistent offending, which is one of
the main focuses in crime prevention efforts. By studying these two
aspects of outcomes, this dissertation captures both outcomes that
directly affect the youth themselves (injuries or premature death) and
outcomes that also affect society in terms of safety and crime rates
(reoffending). Since psychiatric diagnoses are treatable risk factors,
studying their role in the risk of injuries, premature death, and
reoffending holds the potential of improving our understanding,
prediction, and ultimately prevention of these outcomes.

To further extend our understanding of the role of psychiatric
diagnoses among youth offenders, it is essential to delve into
understanding the effects of psychiatric diagnoses in relation to other
significant factors. Youth offenders often have a high prevalence of
adversities, including exposure to violence, dysfunctional family
dynamics, socioeconomic challenges, and parental involvement in
criminal activities or parental psychiatric diagnoses (Astridge et al.,

32 Rebecca Siponen



2023; Malvaso et al., 2022). These adversities not only contribute to
the development of psychiatric diagnoses among the youth
themselves but also increase the risk of engaging in crime and
experiencing adverse outcomes (Astridge et al., 2023; Bjorkenstam et
al., 2019). Therefore, in this dissertation, I go beyond examining
psychiatric diagnoses only, and also explore their connections with
family history of crime or psychiatric diagnoses, as well as the
influence of violent victimization. By considering these additional
risk factors, I aim to provide a more comprehensive and detailed
understanding of how psychiatric diagnoses are related to the risk of
later adverse outcomes among youth offenders.

2.4.1 Psychiatric diagnoses and risk for injuries and premature
death

Youth offenders have an increased risk of injuries and premature
death relative to the general youth population (Lindberg et al., 2017;
Skinner & Farrington, 2020; Stenbacka & Jansson, 2014; Stenbacka et
al., 2019; Teplin et al., 2005; Timonen et al., 2003). Research indicates
that youth offenders may experience up to a sixfold higher risk of
premature death (Stenbacka & Jansson, 2014) and a threefold higher
risk of injuries (Skinner & Farrington, 2020; Timonen et al., 2003)
than their non-criminal counterparts. In Sweden, estimates suggest
that excess mortality among youth offenders can be as much as 25
times higher than in the general youth population (Westlund &
Oberg, 2021). The leading causes of death among youth offenders are
by external causes, including injuries, accidents, self-harm, and
violence (Lindberg et al., 2017; Stenbacka et al., 2019), all of which
may be preventable with appropriate intervention measures.

Studies have shown that youth with psychiatric diagnoses have an
increased risk of injuries and premature death (Agnafors et al., 2020;
Plana-Ripoll et al., 2019b). The role of psychiatric diagnoses in the
risk of premature death among youth offenders is inconclusive in
previous research. Some studies found that various psychiatric
diagnoses increased the risk of premature death among youth
offenders (e.g., Salias et al., 2006), whereas others found that only
substance use disorders increased the risk (Chassin et al., 2013), and
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some did not find any diagnoses to be associated with premature
death among youth offenders (Lindberg et al., 2017). One potential
reason for this inconsistency could be due to the selection of samples
of youth offenders in previous studies. Most studies have examined
the association between psychiatric diagnoses and premature death in
samples of youth offenders sentenced to prison (Salias et al., 2006),
referred to forensic psychiatric care (Lindberg et al., 2017), or have in
general been classified as serious felony offenders (Chassin et al.,
2013). The literature often overlooks youth offenders who have
committed less serious crimes. Youth offenders that have been
sentenced to imprisonment tend to have an overall high risk for
future adverse outcomes (e.g., Aalsma et al., 2016; Teplin et al., 2002).
Thus, psychiatric diagnoses as risk factors may play a less significant
role for injuries and premature death within this group because they
already have a high risk for these outcomes due to their criminality.
Population-based studies on imprisoned and not imprisoned adult
offenders have shown different results of the association between
psychiatric diagnoses and risk of premature death. One study on adult
prisoners only found substance use disorders, but no other psychiatric
diagnosis, to be associated with an increased risk of premature death
(Chang et al., 2015b). In contrast, another study on adult offenders
given community sentences (i.e., not imprisonment) found that both
substance use disorders and other psychiatric diagnoses increased the
risk for premature death (Yukhnenko et al., 2023b). This indicates
that the role of psychiatric diagnoses in the risk of premature death
may differ among imprisoned and not imprisoned offenders. This is
yet to be studied among youth offenders. Studying the role of
psychiatric diagnoses for injuries and premature death within
imprisoned and non-imprisoned youth offenders separately would
have implications for policies on youth crime, crime prevention,
health, and social work. Given that clinicians and criminal justice
professionals work with these youth in different parts of the criminal
justice system (e.g., residential facilities vs social services), it becomes
important to identify the risk within these groups separately.
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2.4.1.1 Family history of crime and psychiatric diagnoses

Criminological research and theories have identified family as playing
a significant role in shaping the potential of youth to commit crime
and face other adverse outcomes. Family has both a biological,
heritable, influence as well as an environmental influence on children
and youths’ behaviors. Genetically informed studies have
demonstrated that genes explain between 40% to 60% of variance in
criminal behavior (Frisell et al., 2011, 2012; Kendler et al., 2013; Rhee
& Waldman, 2002; Tuvblad et al., 2011), suggesting that genetics play
an important role in the development of criminal behavior. Thus,
having a parent that commits crimes increases the risk that the child
also will engage in criminal activities (e.g., Frisell et al., 2011).
However, environmental influences are not unimportant. All
genetically informed studies also emphasize the importance of
familial-environmental risk factors in developing criminal behavior,
which has been shown to explain around 20% to 25% of the variance
in criminal behavior (Tuvblad et al., 2011; Kendler et al., 2013, 2016).
These environmental factors can be related to poor rearing, neglect,
family violence, economic hardships, or social learning (Kendler et
al., 2013, 2016; Mok et al., 2016; Tuvblad et al., 2011). Thus, both
genetic and environmental factors are important in the development
of criminal behavior.

Family factors have also been shown to increase the risk of psychiatric
diagnoses. Similar to criminal behavior, the risk of developing
psychiatric diagnoses transmits over generations (Pettersson et al.,
2019). Multiple studies have shown that individuals with a parent
who has been diagnosed with a psychiatric diagnosis have an
increased risk of also being diagnosed with a psychiatric disorder
(Dean et al., 2010; Pettersson et al., 2019). This risk has been found
for a wide range of psychiatric diagnoses and is not tied to the specific
type of diagnosis that the parent has. Instead, it suggests a higher
vulnerability to psychiatric diagnoses in general (Uher et al., 2023). In
simplified terms, the increased risk in the children is not about
inheriting a particular diagnosis from the parent but rather indicates a
broad family tendency for mental health problems (Dean et al., 2010).
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The risk of injuries and premature death has been shown to cluster in
families. Previous research has shown that individuals whose parents
have died during their childhood had around 50% higher risk of
premature death than comparison groups (Guldin et al., 2015;
Hiyoshi et al., 2021; Oyen et al., 2009; Tidemalm et al., 2011). One of
these studies found that the association between parental death and
increased risk of premature death among individuals was mediated by
criminality (Hiyoshi et al., 2021). Other studies have also found that
the risk of premature death is affected by parental crime and parental
psychiatric diagnoses. Studies have shown that children whose
parents have been convicted of a crime had an increased risk of being
injured or dying prematurely (Bjorkenstam et al., 2018; van der
Weijer et al., 2018; Whitten et al., 2019). Studies have also shown that
parental psychiatric diagnoses increased the risk of both crime and
premature death (Bjorkenstam et al., 2018; Fazel & Runeson, 2020;
Mok et al., 2016). Taken together, parental factors related to crime
and psychiatric diagnoses are important to consider when studying
the risk of injuries and premature death among youth offenders.

Despite this, most studies on youth offenders and adverse outcomes
have not considered family history. Given that youth offenders have
high prevalence of parental crime or parental psychiatric diagnoses
(Bjorkenstam et al., 2018, 2019), it is important to examine whether
family history adds to the risk of injuries or premature death. In
addition, research has shown that family factors may a have similar
impact on the risk of crime and premature death as individual factors
such as psychiatric diagnoses (Basto-Pereira & Farrington, 2022;
Bjorkenstam et al., 2018; Fagan & Benedini, 2019). Thus, studying
family history as a risk factor will not only be informative from an
intervention perspective, but it will also help us understand the roles
that both psychiatric diagnoses and family history have in the risk of
injuries and premature death, which can improve the specificity of
intervention efforts.
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2.4.2 The role of psychiatric diagnoses in the association hetween
victimization and reoffending among youth offenders

Being victimized of a crime can increase the risk of adverse physical,
mental, emotional, and behavioral consequences (Hanson et al.,
2010). Victimization has been strongly linked to psychiatric
diagnoses. Meta-analyses and population-based studies have found
that individuals diagnosed with psychiatric disorders have up to a
threefold higher risk of being victimized than individuals without
psychiatric diagnoses (Cashman & Thomas, 2016; Fogden et al., 2016;
Ghirardi et al., 2023; Latvala et al., 2022; Moore et al., 2017; Sariaslan
et al., 2020; Schoeler et al., 2018; Thomas et al., 2019). Among specific
diagnoses, individuals diagnosed with substance use disorders or
ADHD have had the highest risk of being victimized (Ghirardi et al.,
2023; Sariaslan et al., 2020), followed by depression and anxiety
(Sariaslan et al., 2020). In addition, studies have shown that
individuals with psychiatric diagnoses had almost a 10 times higher
risk of both being victimized and committing crimes (Ghirardi et al.,
2023; Latvala et al., 2023; Sariaslan et al., 2020), suggesting that
psychiatric diagnoses are particularly linked to a victim-offender
overlap (Beckley et al., 2018).

The victim-offender overlap refers to the phenomenon that
individuals who have been victimized of a crime have an increased
risk of also committing crimes, and vice versa (Jennings et al., 2012).
Although not all crime victims commit crimes, a significant
proportion of the offender population has at some point been
victimized (Jennings et al., 2012). Studies have shown that one of the
most important risk factors for crime in youth is victimization,
especially violent victimization (Basto-Pereira & Farrington, 2022;
Fazel et al., 2018). Estimates have shown that about 12% of all
committed violent crimes could be prevented if victimization is
eliminated in the offender population (measured through Population
Attributable Fraction; Fazel et al., 2018). However, the association
between victimization and crime has been less studied in the context
of reoffending (Yukhnenko et al., 2020). Existing studies have
demonstrated that youth offenders who have been victimized have
approximately a 1.5 times higher risk of reoffending compared to
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non-victimized offenders (Bui et al., 2021; Taylor, 2015; Wylie &
Rufino, 2018). Most research in this field has studied the broader
concept of victimization by examining childhood adversities, abuse
and neglect. These studies have found similar risk estimates for
reoffending (Cho & Lee, 2022; Fox, et al., 2015; Vitopoulos et al.,
2018; Wolff & Baglivio, 2017; Wolff et al., 2017), suggesting that
victimization can also be a risk factor for persistent offending.

Multiple potential explanations for the relationship between
victimization and crime have been put forth, and common
components of these explanations are that victimization can lead to
behavioral and emotional dysregulations (Adrian et al., 2019;
Jennings et al., 2012). These dysregulations have also been proposed
as underlying mechanisms for psychopathology (Adrian et al., 2019;
Sloan et al., 2017), suggesting that victimization may have similar
properties as psychopathology (Hogg et al., 2023) and thereby can be
linked to an increased risk of crime. Thus, victimization can pose as a
risk factor for crime in a similar way as psychiatric diagnoses due to
the shared vulnerabilities and dysregulations. While some studies
have found that both victimization and psychiatric diagnoses predict
reoffending among youth offenders (Wiley & Rufino, 2018), there is
a gap in the literature specifically investigating the role of psychiatric
diagnoses in the association between victimization and reoffending
among youth offenders. By studying this association among youth
offenders with and without psychiatric diagnoses, it is possible to
explore if psychiatric diagnoses together with victimization have an
additive effect on the risk of reoffending, and thereby potentially
identify youth offenders at a higher risk of reoffending. In addition,
this kind of information could offer additional insights into the
potential treatment needs of youth offenders. Since psychiatric
diagnoses typically serve as primary indicators of treatment
requirements for offenders, exploring whether victimization amplifies
the risk among those with or without psychiatric diagnoses could
address treatment needs of both groups.
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2.4.3 Summary of knowledge gaps for psychiatric diagnoses and
risk of later adverse outcomes among youth offenders

Research on the association between psychiatric diagnoses and risk of
adverse outcomes has been less studied among youth offenders
specifically. Previous research on the association between psychiatric
diagnoses and the risk for injuries and premature death among youth
offenders has been inconclusive, and research has indicated that the
association may differ depending on whether we study imprisoned or
non-imprisoned samples of offenders. Thus, there is a need to
examine the association within non-imprisoned and imprisoned
youth offenders separately to elucidate the role of psychiatric
diagnoses. In addition, most studies have not considered the role of
family history of crime or psychiatric diagnoses, despite the strong
evidence of family factors increasing the risk of both psychiatric
diagnoses, crime, and premature death.

There is also a need to further examine the role of psychiatric
diagnoses in the risk of reoffending among youth offenders.
Additionally, while research has suggested that victimization is highly
related to both psychiatric diagnoses and crime, there is a gap in the
literature specifically investigating the role of psychiatric diagnoses in
the association between victimization and reoffending among youth
offenders. By examining different adverse outcomes among youth
offenders and considering other important risk factors, it is possible
to provide an even more nuanced understanding of what role
psychiatric diagnoses play among youth offenders.
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2.5 Developmental and life-course criminology

The role of psychiatric diagnoses, family factors, and victimization in
the development of crime in youth and later adverse outcomes
among youth offenders can be understood from developmental and
life-course criminological theories. These theories entail both
criminological, psychological, biological, and sociological aspects of
the development of criminal behavior (Kazemian et al., 2019;
Sampson & Laub, 2005). Together, they emphasize risk and
protective factors that contribute to onset, persistence, and desistance
of criminal behavior, and also the transmission of criminal behavior
from one generation to the next. Even if developmental and life-
course criminology often is integrated and sometimes used
interchangeably, they are distinct from each other in terms of
theoretical focus (Kazemian et al., 2019). The developmental
perspective focuses on early psychological and individual factors to
explain the development of criminal behavior while the life-course
perspective focuses on social factors and life events that act like
turning points for both onset and desistance from crime. Both
developmental and life-course criminology emphasize individuals’
developmental contexts, meaning that while some individual factors
may be constant over time, contextual and environmental/social
factors may vary throughout life. Thus, although some individuals
may have early individual factors that puts them at risk of committing
crimes, potential environmental triggers are not always present and
could thus explain individual variation in criminal behavior
(Sampson & Laub, 2005).

While developmental and life-course criminology includes multiple
risk factors and developmental stages, one reoccurring theme is the
focus on risk factors in youth related to problem behaviors, such as
psychiatric diagnoses. For example, Moffitt’s (1993) dual taxonomy
suggests that there are two pathways to crime; one which is due to
neuropsychological deficits in childhood (e.g., psychiatric diagnoses)
in combination with adverse environmental factors (e.g., family
dysfunction) that contribute to a persistent risk of criminal behavior
throughout life. The other one is restricted to criminal behavior in
youth and is due to social aspects such as peer influences. While this
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theory emphasizes the role of psychiatric diagnoses as risk factor for
persistent problems, it also highlights the heterogeneity in the youth
offender population. The stability of individual risk factors in youth is
also emphasized in Farrington’s (2003) Integrated Cognitive
Antisocial Potential theory (ICAP), embedded in the developmental
and life-course perspectives, which entails that mental and behavioral
problems in childhood and youth may interact with criminogenic
environments (e.g., adverse family environment or antisocial peers)
and continues to do so throughout life, which leads to a persistent
risk of crime (Carlsson & Sarnecki, 2015). In addition, researchers
have argued that criminal behavior is only one component of
antisocial and risky behavior that can be persistent throughout the
lifespan (Morizot, 2019), indicating that risk factors related to crime
can also be related to other adverse outcomes in life.

In this dissertation, I used the theoretical framework of
developmental and life-course criminology to contextualize the
examined risk factors, crime, and later adverse outcomes. While this
dissertation does not aim to test a specific theory and neither can rely
on a single theory to explain all potential pathways to the studied
outcomes, the developmental and life-course theoretical framework is
used to emphasize the temporal, longitudinal, and dynamic aspect of
risk factors and outcomes of the dissertation. In study I, I focus on
psychiatric diagnoses (i.e., individual risk factors) and the risk for
crime in youth, whereas in studies II and III, I build upon this by
examining the role of psychiatric diagnoses and other important risk
factors for later adverse outcomes among those who have been
convicted of a crime in youth. Thus, this dissertation considers factors
from birth to young adulthood to both examine the risk of crime in
youth and subsequent consequences of having committed a crime in
youth.
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3 Aim

3.1 Overarching aim

The overarching aim of this dissertation was to expand the knowledge
about the role of psychiatric diagnoses in the risk of crime in youth
and later injuries, premature death, and reoffending among youth
offenders.

3.2 Specific research aim

Study I: The aim was to examine the associations between psychiatric
diagnoses and the risk for non-violent and/or violent criminal
convictions in youth, and to examine how different patterns of
comorbidities contribute to these associations. More specifically, the
aim was to first examine the associations between specific psychiatric
diagnoses (substance use disorder, ADHD, depression, PTSD,
intellectual disabilities, and autism spectrum disorders) and non-
violent or violent criminal convictions in youth. Second, the aim was
to examine how different patterns of comorbidities of internalizing
(internalizing disorders here consists of depression, PTSD, and/or
anxiety), externalizing (externalizing disorders here consists of
substance use disorder, ADHD, and/or conduct disorders), or
neurodevelopmental diagnoses (that here consists of intellectual
disabilities, autism spectrum disorders, and/or tic disorders)
contribute to the risk for non-violent or violent criminal convictions
in youth among the specific psychiatric diagnoses. An additional aim
was to assess any potential differences by sex.

Study II: The aim was to expand on previous research by examining
differences in risk for unintentional injury and premature death
among youth offenders with and without an imprisonment sentence.
More specifically, the aim was first to compare the risk for
unintentional injury and premature death among non-convicted
youth, non-imprisoned youth offenders, and imprisoned youth
offenders. Second, the aim was to examine the role of psychiatric
diagnoses, parental criminal convictions, and parental psychiatric
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diagnoses in the risk for unintentional injuries and premature death
within non-imprisoned and imprisoned youth offenders separately.

Study III: The aim was to examine the role pf psychiatric diagnoses in
the association between violent victimization and the risk for
reoffending (categorized as any reoffending, non-violent reoffending,
and violent reoffending) among youth offenders. More specifically,
the aim was to examine this association among youth offenders with
and without psychiatric diagnoses separately and within different
types of psychiatric diagnoses, including substance use disorders,
ADHD, depression, and anxiety disorders.
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4 Methods

The three studies included in the present dissertation used a
quantitative, longitudinal, research design. The decision to employ
this method stems from its ability to conduct time-sensitive statistical
analyses, enabling exploration of associations between risk factors and
outcomes over time (Caruana et al., 2015). Longitudinal studies
thereby extend beyond the confines of cross-sectional studies, where
information is merely captured at a single moment and is susceptible
to recall bias, particularly when individuals are asked about events or
factors from childhood (Althubaiti, 2016; Caruana et al., 2015).
Instead, longitudinal studies do not only ensure better accuracy of
actual events (e.g., that an individual have been diagnosed with a
psychiatric diagnosis or been victimized in childhood), but also that
the risk factor indeed have preceded the examined outcome (e.g., the
psychiatric diagnosis preceding a criminal conviction and not the
other way around), which is crucial for accurate interpretations of
associations between risk factors and outcomes.

All three included studies in this dissertation were observational birth
cohort studies. This means that all individuals born within a specified
year-range were included and followed prospectively for data
collection over time. The data came from a linkage of Swedish
population-based registers, resulting in large study samples from the
entire population of Sweden. Using these registers and a longitudinal,
time-sensitive, study design ensures a robust exploration of
prospective associations between risk factors and outcomes across the
lifespan. This approach is therefore the most suitable method to
achieve the study aims.

4.1 Data material: Swedish Registers

Starting with the Church of Sweden in the 17 century, Sweden has a
strong tradition of keeping registers of the population census
(Swedish National Tax Agency, 2015). Today, there are multiple
registers that contains information about for example health, criminal
justice involvement, and socio-economic status. While the primary
aim with these registers is to be a base for government, health care,
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and other agencies to make correct decisions (Ludvigsson et al., 2016),
the register can be useful for research purposes as well. These registers
are in general updated yearly which enables data over a long period of
time, i.e., longitudinal data, which makes it possible to study changes

over time in a target population.

To maintain structure and to enable linkage of data across register, a
unique personal identification number (PIN) is used. The PIN was
introduced in 1947 (Ludvigsson et al., 2009) and is a unique number
consisting of the birth date along with a four-digit number. This PIN
is assigned to every individual upon birth in Sweden or to individuals
that have been resided in Sweden on a permanent basis (at least for a
year). To be considerate of individuals privacy towards researchers
who are using these registers, the PIN numbers are anonymized and
replaced with a random number by the National Board of Health and
Welfare. Study I, II, and III all used an existing linkage of these
nationwide registers, with data available up until 31* December 2013.
The following registers were used in study L, II, and III:

4.1.1 The Total Population Register

The Total Population Register (TPR) is maintained by Statistics
Sweden and is a population register tracking all Swedish residents,
with computerized data since 1968 (Ludvigsson et al., 2016). Using
this register, it is possible to identify all individuals that are residing
in Sweden at some time each year. This register contains information
on demographic factors such as birth date, sex, civil status, family
relationships, citizenship, deaths, and migration. The Swedish Tax
Agency sends daily updates to the TPR, so the register contains exact
dates of each life event. The TPR is of high quality and have high
coverage, with nearly 100% coverage of all births and deaths and
between 91-95% of all migration in and out of Sweden. For all three
studies, the TPR was used to identify all individuals born in Sweden
between specific years and to get information about birth date, sex,
and dates of migration in and out of Sweden (see section 4.3, study
design, for details).
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4.1.2 The National Crime Register

The National Crime Register (NCR) contains information about
criminal convictions in Swedish lower courts since 1973. It contains
information about the offences included in each conviction, date of
conviction, and type of sentence. In Sweden, multiple crimes can be
processed within the same conviction, where the most severe crime
(in terms of sanctioning) is considered the main crime. For example,
if one individual has committed multiple thefts, burglaries, and one
violent assault, all crimes can be processed within the same
conviction but only the violent assault will be reported as the main
crime.

The NCR do not include information about potential changes in a
conviction if it is appealed to higher courts. Over time, the rate of
appeals to higher courts in Sweden has been between 10% to 15%
(Swedish National Court Administration, 1995). Of those appeals,
only 1% to 2% has had changes in the verdict. Thus, the estimated
misclassification of individuals being convicted of a crime in the data
due to changes after appeals is estimated to be small. The minimum
age of criminal responsibility in Sweden is 15 years of age, so the
NCR only contains information about criminal convictions of
individuals that are 15 years and older. In all three studies, the NCR
was used to identify individuals with criminal convictions. The NCR
was also used to identify what type of crime individuals were
convicted of (based on the main crime). In study II, the NCR was also
used to obtain information about sanctions of the conviction.

4.1.3 The National Patient Register

The National Patient Register (NPR) was established in 1964 and is
maintained by the National Board of Health and Welfare (Ludvigsson
et al., 2011). It covers somatic inpatient care since 1964, psychiatric
inpatient care since 1973, and has complete coverage of all inpatient
care of both psychiatric and somatic diseases since 1987. It also covers
all outpatient care (specialist care) since 2001, but do not yet cover
any visits to primary care. Thus, although it has complete coverage of
all inpatient and specialist outpatient care, not all medical data in
Sweden is captured by the NPR. Consequently, most individuals
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captured in the registers is likely to have more severe forms of certain
conditions (e.g., psychiatric diagnoses) since mild or less severe cases
are typically managed within primary care.

The NPR is updated once a month from all county councils and
private caregivers in Sweden. The NPR contains information about
date of admission and discharge, whether the admission was planned
or unplanned, and medical data of all diagnoses and procedures
involved in the admission. All physicians, whether operating privately
or funded publicly, are obligated to submit data to the NPR.
Diagnoses in the NPR are coded according to the Swedish
International Classification of Disease (ICD-SE), which is a Swedish
adaptation from the World Health Organizations (WHO) ICD
system. Due to updates of diseases and classifications, there are
different versions of the ICD-SE. The first ICD version was ICD-7-SE
in 1964, followed by ICD-8-SE between 1968 and 1986, and ICD-9-SE
between 1987 and 1996. ICD-10-SE was introduced in 1997 and is up
to date the current version of ICD used in Swedish health care. The
NPR was used to identify individuals with psychiatric diagnoses in all
three studies and to identify admissions due to violent victimization
in study IIL

4.1.4 The Cause of Death Register

The Cause of Death Register (CDR) has virtually 100% coverage of all
deaths in Sweden since 1952 (Brooke et al., 2017). It was maintained
by Statistics Sweden up until 1993 but the Swedish National Board of
Health and Welfare has been responsible of the register since 1994.
The deaths are first certified by a physician confirming and reporting
the death to the Swedish Tax Agency and then the physician also
report a medical death certificate about the cause of death to the
National Board of Health and Welfare. The causes of death are
reported according to the ICD-SE system. The CDR was used in all
three studies to obtain information about date of deaths.
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4.1.5 The Multi-Generation Register

Based on information about births and family relations from the
TPR, the Multi-Generation Register (MGR) enables identification of
relatives. The individuals in the register are individuals that were born
in 1932 and onward and are registered as living in Sweden since 1961
(Ekbom, 2011). The register has almost complete coverage of all
individuals born in Sweden since 1947 (when the PIN was
introduced). Individuals can be linked to their biological and
adoptive parents, which in turn enables identifications of full-siblings,
half-siblings, cousins, half-cousins, uncles, aunts, grandparents etc.
About 95% of all individuals can be linked to their biological father
and 97% can be linked to their biological mother (Ekbom, 2011). For
individuals born in Sweden since 1968, the register has an almost
perfect coverage, but it is less complete for older cohorts, adoptive
children, and immigrants. For the studies in the present
dissertation, the Multi-Generation Register was used to identify
parents of the individuals included in the studies to obtain
information about parents’ education level, criminal convictions, and
psychiatric diagnoses.

4.1.6 The longitudinal integrated database for health insurance
and labour market studies

The longitudinal integrated database for health insurance and labour
market studies (LISA) started in 1990 and replaced the previous
Population and Housing Census data that was collected every five
years (Ludvigsson et al., 2019). Maintained by Statistics Sweden, data
in LISA is since 1990 collected yearly and contains information about
education, income, sick leave, disability pension, unemployment, and
occupation to mention a few. LISA was used to obtain information
about socio-economic status (SES), measured as the highest education
level, of the parents of the study individuals in all three studies.
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4.2 Overview of study methods

The study methods, including participants, risk factors, outcomes,

and analyses are summarized in Table 1.

Table 1. Summary of study methods of all three included studies.

Participants

Risk factors

Outcomes

Analyses

| 1,411,538

individuals
born
between
1985-1998.

1l 1,839,711
individuals
born
between
1978-1996.

1l 142,954
youth
offenders
born
between
1984-1996.

Individual psychiatric
diagnoses: substance use
disorder, ADHD,
depression, PTSD,
intellectual disabilities,
and autism spectrum
disorder.

Comorbidities of
internalizing,
externalizing, and
neurodevelopmental
disorders.

Criminal conviction in
youth. Two groups of
youth offenders: non-
imprisoned and
imprisoned.

Psychiatric diagnoses:
internalizing,
externalizing, and
neurodevelopmental
disorders.

Family history of criminal
convictions and
psychiatric diagnoses.

Violent victimization (i.e.,
injuries due to assault).

Psychiatric diagnoses:
Any diagnosis, substance
use disorder, ADHD,
depression, and anxiety.

Criminal
conviction in
youth of any
crime, non-
violent crime,
and violent
crime.

Unintentional
injury and
premature
death.

Reoffending
(second
criminal
conviction) of
any crime,
non-violent
crime, and
violent crime.

Cumulative
incidence rates.

Cox Proportional
Hazards
Regressions with
95% confidence
intervals.

Stratifications on
sex. Wald’s test for
potential
differences by sex.

Incidence rates.

Cox Proportional
Hazards
Regressions with
95% confidence
intervals.

Incidence rates.

Cox Proportional
Hazards
Regressions with
95% confidence
intervals.

Stratification on
psychiatric
diagnoses. Wald's
test for potential
differences.
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4.3 Study design

All three studies in the present dissertation were observational studies
using a cohort design to follow individuals over time. This means that
a birth cohort is defined, often including all individuals born within a
specified year-range. These individuals are then followed for a period
of time to identify whether they are exposed to a certain risk factor or
not (i.e., exposure-time). Individuals are then defined as either
exposed or unexposed to a risk factor (i.e., whether they had
experienced the risk factor or not). Lastly, all individuals are followed
for another period of time to identify whether they experience a
specific outcome of interest or not (i.e., follow-up time). The exposed
and unexposed group are then compared in the occurrence of this
specified outcome (Rothman, 2012; Setia, 2016).

One crucial aspect of cohort designs is that the included individuals
have not experienced the outcomes at the start of the follow-up time
to ensure that the risk factor precedes the outcome (Rothman, 2012;
Sedgwick, 2014). Another important concept in cohort designs is
censoring. In cohort studies, some individuals will be lost during the
follow-up before experiencing the outcome or before the end of the
study period, often due to emigration or death (Rothman, 2012;
Sedgwick, 2014; Setia, 2016). They are therefore censored from the
study but still contribute with data until censoring, which reduce risk
of bias in outcome estimation and enhances the validity of study
findings. A summary of the study designs of the three studies
included in this dissertation, including exposure time, follow-up
time, risk factors, and outcomes are illustrated in Figure 1. The lines
below exposure time and follow-up time represent when these aspects
were measured in relation to the blue age-line. On the right side of
this blue age-line are all risk factors and outcomes, showing
approximately when they were measured and the order of risk factors
and outcomes.
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Figure 1. lllustration of study design of all three studies. Red lines= Study I;
Green lines= Study Il; Yellow lines= Study IlI.

4.3.1 Study |

In study I, the aim was to examine the associations between
psychiatric diagnoses, including comorbidities of diagnosis, and the
risk of first criminal conviction in youth among males and females
separately.

4.3.1.1 Study Population

In study I, I used the Total Population Register to identify all
individuals born between 1985 and 1998 (N = 1,844,773). These years
were selected for specific reasons. First, it aligns with changes in the
legal system regarding youth offenders during the late 1990s, for
example with the introduction of new sanctions of youth offenders in
1999 (Prop. 1997/98:96). Individuals born in 1985 turned 15 years old
(which is the minimum age of criminal responsibility in Sweden) in
the year 2000 when these legal changes were in place. Second, it
considers advancements in the accuracy and reliability of psychiatric
diagnosis data in Sweden during the 1990s (with introductions of
ICD-9 in 1987 and ICD-10 in 1997). Consequently, the year 1985 was
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chosen because individuals who were born from this year and onward
were children throughout the 1990s and therefore had better data
quality of psychiatric diagnoses than older birth cohorts. Lastly, the
youngest individuals, born in 1998, were 15 years old at the end of
the study period (December 31st, 2013), which allowed them one
year of follow-up to experience the outcome (i.e., criminal conviction
in youth).

In cohort studies, it is important to avoid differential information
bias. This happens when the accuracy of information collected differs
between groups within the study population, which could lead to
non-random misclassification of study variables and thereby create
errors in results (Rothman, 2012; Sedgwick, 2014; Setia, 2016). To
avoid information bias due to missing information on important
variables (e.g., psychiatric diagnoses and family factors), some
exclusions of the study population were made. First, I excluded all
individuals who had ever immigrated (7 = 383,897). Immigration
during childhood could cause some individuals to have missing
information on childhood factors, such as psychiatric diagnoses.
Similarly, inability to link individuals to their biological mother and
father could lead to missing information on important family factors
(e.g., childhood SES or family history of crime). Thus, I excluded
individuals that could not be linked to their biological mother and
father (n = 9,511). Individuals included in the study also needs to be
at risk of the outcomes at the start of the study. I therefore excluded
those who had emigrated (7 = 29,089) or died (7 = 10,738) before
their 15™ birthday since this was the minimum age to experience the
outcome (criminal conviction in youth). By doing these exclusions, I
attained data of high quality with minimal missing values. After these
exclusions, the final sample consisted of 1,411,538 individuals, where
49% were females and the captured age range was 15 to 21 years old.

4.3.1.2 Risk factors

In study I, psychiatric diagnoses were the risk factors. The exposure
time for risk factors started at the individuals’ birth and continued up
to the point of conviction of a crime (the outcome) or the end of the
study period. Thus, the age range of psychiatric diagnoses captured in
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this study was between 0 to 20 years old. Individuals were defined as
exposed if they received one of the following diagnoses: substance use
disorders, ADHD, depression, PTSD, intellectual disabilities, and
autism spectrum disorders. These diagnoses were selected due to their
relevance in relation to age of onset (see for example Sun et al., 2019),
as this study focused on youth, and due to their associations with
criminal offending, as evidenced by previous research (Beaudry et al.,
2021a; Fazel et al., 2008; Heeramun et al., 2017; Latvala et al., 2022;
Mohr-Jensen et al., 2019; Paulino et al., 2023).

I also examined comorbidities of psychiatric diagnoses, which was
defined as having one of the specific diagnoses listed above and at
least one diagnosis included in the following categories of diagnoses:
internalizing disorders (here consisting of depression, anxiety, and/or
PTSD), externalizing disorders (here consisting of substance use
disorders, ADHD, and/or conduct disorder/oppositional defiant
disorder), and neurodevelopmental disorders (here consisting of
intellectual disabilities, autism spectrum disorder, and/or tic
disorders). Anxiety and tic disorders were not included as individual
diagnoses due to insufficient statistical power. However, due to their
relevance to both youth and criminal offending (Beadury et al., 2021;
Copeland et al., 2007; Mataix-Cols et al., 2022), I chose to include
them within the broader comorbidity categories. Similarly, conduct
disorder was not analyzed independently because it is often
considered as a precursor to, and thereby act as a proxy for, criminal
behavior. While less informative independently, conduct disorder was
still included in comorbidity categories since previous research has
shown that psychiatric disorders comorbid with conduct disorder
increase the risk for criminal convictions (e.g., Copeland et al., 2007).

The timing of these diagnoses was not taken into consideration,
meaning that as long as two of the specified diagnoses were present
before the outcome or end of study, irrespective of the order,
individuals were defined as having comorbidities of diagnoses. It
should also be noted that the same individual could be included in
more than one specific diagnosis and/or comorbidity category, so
comorbidity groups were not mutually exclusive.
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4.3.1.3 Outcome and follow-up

The outcome was the first conviction of a crime in youth (15-20 years
of age). I studied any criminal conviction and further defined whether
the conviction was of a non-violent or violent crime, resulting in three
studied outcomes.

The start of follow-up was at the individual’s 15™ birthday, which was
the youngest possible age to experience the outcome. Individuals that
had received a diagnosis before their 15™ birthday entered the follow-
up period as exposed and remained as exposed until the end of
follow-up. Individuals that had not received a diagnosis before their
15™ birthday entered the follow-up period as unexposed. They
remained as unexposed until they either received a psychiatric
diagnosis (and from there on were defined as exposed) or until the
end of follow-up.

In this study, individuals were censored if they emigrated or died
during the follow-up. Thus, all individuals were followed until they
either experienced the outcome, emigrated, died, reached their 21*
birthday (which is the oldest age to be defined as youth offenders and
thereby experience the outcome), or until the end of the study period
(December 31%, 2013), whichever happened first.

4.3.2 Study Il

In study II, I examined the role of psychiatric diagnoses and family
history of crime or psychiatric diagnoses in the risk for unintentional
injuries and premature death among non-imprisoned and imprisoned
youth offenders separately.

4.3.2.1 Study Population

The Total Population Register was used to identify all individuals
born between 1978 and 1996 (N = 2,590,861). I chose an older cohort
in this study as compared to study I since one of the outcomes were
premature death, which is a rare outcome and thus requires longer
time for follow-up. The youngest individuals turned 17 years old at
the end of the study period (December 31%, 2013) which allowed
them to have at least 1 year of follow-up time for outcomes
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(unintentional injuries and premature death). Using the same
exclusions as described in study I, I excluded those who had ever
immigrated (7 = 683,959), had missing information on biological
parents (n=12,535), or had emigrated (z = 38,593) or died (7 = 16,063)
before their 15™ birthday. The final sample consisted of 1,839,711
individuals. The age range captured in this study was 15 to 35 years of
age and 48% were females.

4.3.2.2 Risk factors

In this study, the exposure was criminal convictions in youth.
Individuals were defined as exposed if they had a conviction on or
after their 15 birthday but before their 21* birthday. Individuals
were classified as unexposed if they did not have a conviction between
these ages. I also separated the exposure into two levels of exposure
depending on the sentencing of the conviction: (1) non-imprisoned
youth offenders and (2) imprisoned youth offenders.

This study also examined the following risk factors among non-
imprisoned and imprisoned youth offenders: psychiatric diagnoses,
parental criminal convictions, and parental psychiatric diagnoses. To
have sufficient power, I created the following categories of psychiatric
diagnoses to analyze: externalizing disorders (here consisting of
substance use disorder, conduct disorder, and oppositional defiant
disorder), internalizing disorders (here consisting of depression and
anxiety disorders), and neurodevelopmental disorders (here
consisting of intellectual disabilities, autism spectrum disorders,
ADHD, and tic disorders). These risk factors were measured from
birth and up until individuals’ 15 birthday.

4.3.2.3 Outcome and follow-up

The outcomes in this study were unintentional injury and premature
death before the age of 35. These were analyzed as separate outcomes,
meaning that individuals that experienced an unintentional injury
were still included in analyses of premature death.

The start of follow-up for outcome was at individual’s 15% birthday.
Since the exposure in this study was being convicted of a crime in
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youth, the exposure time overlapped with the follow-up time during
the age 15 to 20 years old. The reason for starting the follow-up time
during the exposure time was that youth offenders have a high risk of
experiencing negative outcomes during their young adulthood and
thereby close in time of conviction (Aalsma et al., 2016; Farrer et al.,
2013). Thus, I wanted to capture all outcomes during this time. This
resulted in that the exposure was time-varying during the exposure
time (15 to 20 years of age).

All individuals entered the follow-up time as unexposed (i.e., not
convicted) on their 15% birthday. They remained as unexposed until
they experienced the outcomes, were censored due to emigration or
death, reached the end of study period (December 31%, 2013), or got
convicted of a crime during the exposure time (i.e., before their 21*
birthday) and thereby shifted their status to exposed.

Individuals that were defined as exposed could experience both levels
of exposures (non-imprisonment sentence and imprisonment
sentence) during the exposure-time, as long as the non-imprisonment
conviction happened first. That is, the time-varying exposure was
considered one directional based on the severity of the sentence,
where imprisonment was considered the most severe exposure. This
means that individuals who were defined as exposed with a non-
imprisonment sentence remained in this group (i.e., non-imprisoned
youth offender) until the outcome, censoring, end of study, or until
they received another conviction that led to an imprisonment
sentence and thus changed their exposure to imprisoned youth
offender. Imprisoned youth offenders, considered the most severe
exposure, remained in that group until experiencing outcomes,
censoring, or reaching the end of the study. Even if they were later
convicted with a non-imprisonment sentence, their exposure status
did not change to non-imprisoned youth offenders.
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4.3.3 Study Il

In study III, the aim was to examine the role of psychiatric diagnoses
in the association between violent victimization and reoffending
among youth offenders.

4.3.3.1 Study Population

In study III, I used a similar birth cohort as in study I with all
individuals born between 1986 and 1996 (N = 1,770,741) to ensure
adequate information on victimization and psychiatric diagnoses (risk
factors). These years were also chosen to allow for a minimum of 2
years of follow-up time for reoffending (outcome).

Next, I identified individuals who had been convicted of a crime in
youth, i.e., on or after their 15t birthday and before their 21*
birthday (7 = 175,400). I used the same exclusions as in study I and
study II of individuals that had ever immigrated (z = 32,346), had
emigrated (1 = 42) or died (n = 20) before their 15% birthday, and had
missing information on biological parents (7 = 38). The final sample
consisted of 142,954 youth offenders. The captured age range was 15
to 29 years old and 30% were females.

4.3.3.2 Risk factors

Exposure in this study was violent victimization. Individuals were
defined as exposed if they had received a diagnosis of violent
victimization before their first criminal conviction (i.e., before
entering the study population).

I also examined psychiatric diagnoses as risk factors. I identified
whether individuals had received any life-time psychiatric diagnosis
before prison release (for those who had been imprisoned during
their first conviction) or before/at the first conviction date (for those
not sentenced to imprisonment). In addition to any psychiatric
diagnosis, I also examined the following diagnoses which are
considered to have an early age of onset (Sun et al., 2019), and are
related to criminal convictions in youth (Beaudry et al., 2021a; Fazel
et al., 2008; Heeramun et al., 2017; Latvala et al., 2022; Mohr-Jensen
et al., 2019; Paulino et al., 2023), victimization (Sariaslan et al., 2020;
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Latvala et al., 2022), and reoffending (Chang et al., 2015a; Yukhnenko
et al., 2023a): substance use disorder, ADHD, depression, and anxiety
disorders. It should be noted that the same individual could have
multiple diagnoses and thus be included in more than one diagnosis
in the analyses.

4.3.3.3 Outcome and follow-up

The outcome in this study was reoffending. I studied any reoffending
and further defined whether the reoffending was of a non-violent or
violent crime, resulting in three separate outcomes.

The start of follow-up started at either the date of prison-release for
youth offenders that were sentenced to imprisonment, or one day
after the conviction date for youth offenders not sentenced to
imprisonment. The National Crime Register do not contain
information on exact date of prison-release. However, it contains
information on the duration of sentences for each individual,
specifying the number of years, months, and days. For individuals
sentenced to adult prisons, I calculated the release date by adding 2/3
of the sentenced time to the conviction date. For individuals
sentenced to secure youth care, I added the total sentence duration to
the conviction date. This methodology aligns with the standard
procedure in Sweden for determining the duration of the sentenced
time individuals spend in imprisonment before being released on
parole (26 kap. 6 § BrB, SFS 1962:700). All individuals were followed
until they experienced the outcome (reoffending), emigration, death,
or reached the end of study period (December 31%, 2013).

58 Rebecca Siponen



4.4 Measures

In this section, I describe all measures used in the studies included in
this dissertation. These measures are used differently in different
studies (e.g., as exposure in one but as an outcome in another), as
described in the study design above.

4.4.1 Criminal convictions

Using the National Crime Register, I identified individuals with
criminal convictions in Swedish lower courts. The NCR contains
information on specific dates of criminal convictions and have almost
perfect coverage, which enables adequate data on all criminal
convictions in Sweden.

4.4.1.1 Criminal convictions in youth

Criminal convictions in youth were defined as convictions that
occurred on or after individuals’ 15 birthday and before their 21
birthday. This is the age-range to be defined as a youth offender in
Sweden (Eriksson, 2012; SFS 1964:167).

4.4.1.2 Reoffending

Reoffending was studied in study III and was defined as the second
criminal conviction of individuals included in the study population
(i.e., youth offenders). The reoffending could happen at any time
after the first conviction, meaning that there were no age or time
constraints.

4.4.1.3 Non-violent and violent crime

In addition to study any criminal convictions in youth or reoffending,
I also differentiated on whether the conviction was of a non-violent or
violent. Violent crime was defined as convictions of for homicide,
manslaughter, assault, kidnapping, illegal confinement, unlawful
coercion, gross violation of a person’s integrity, unlawful threats,
intimidation, robbery, arson, and threats and violence against an
officer (Frisell et al., 2011). I also included sexual crimes in the
violent-crime definition (Berg et al., 2019), including rape, sexual
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abuse, sexual molestation, and sexual crimes against children (non-
contact offences such as possession of extreme images were not
included in violent crimes). Non-violent crimes were defined as all
other crimes not included in the violent crime definition, for example
theft, vandalism, drug-related crimes, traffic violations, or fraud
(Frisell et al., 2011; Kuja-Halkola et al., 2012).

4.4.1.4 Non-imprisoned and imprisoned youth offenders

Using information on sanctions from the National Crime Register, I
identified whether youth offenders were sanctioned to imprisonment
or not to examine non-imprisoned and imprisoned youth offenders
separately in study II. In Sweden, youth who have been convicted of
severe criminal acts such as assault, robbery, murder, rape, or serious
drug offences are, just like adults, commonly sanctioned with
imprisonment. However, youth offenders that were between 15 and
18 years of age at the crime date are sentenced to secure youth care
instead of adult prison. Imprisoned youth offenders were therefore
defined as youth convicted of a crime and sentenced with secure
youth care or prison. Non-imprisoned youth offenders were defined
as youth convicted of a crime but not sentenced to secure youth care
or prison.

4.4.2 Psychiatric diagnoses

The National Patient Register was used to identify individuals with
psychiatric diagnoses in study I, II, and III. All psychiatric diagnoses
included within this dissertation are presented with their ICD-codes
in Table 2. Note that not all studies utilized ICD-8 due to that the
study population was younger and was not born when ICD-8 was
used.

The following psychiatric diagnoses were included as individual risk
factors:

Attention-Deficit/Hyperactivity Disorder (ADHD) is characterized
by persistent patterns of inattention or hyperactivity/impulsivity, or
both (American Psychiatric Association, 2013). ADHD as a diagnostic
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code in the ICD was not recognized and developed until ICD-9, so it
is only present in ICD-9 and ICD-10, but not in ICD-8.

Anxiety disorders are characterized by excessive and persistent fear,
worry, or anxiety that affects every-day life (American Psychiatric
Association, 2013). It contains phobias and anxiety syndromes, for
example social phobia and generalized anxiety disorder, and
obsessive-compulsive disorder.

Autism spectrum disorder is a neurodevelopmental condition
characterized by difficulties in social communication and interaction
as well as limited and often repetitive patterns of behaviors, interests,
and activities (American Psychiatric Association, 2013).

Depression is characterized by persistent emotions of sadness,
hopelessness, sleep disturbances, difficulty concentrating, and
diminished interest or pleasure in daily activities (American
Psychiatric Association, 2013).

Intellectual disabilities are characterized by impaired intellectual
functioning and adaptive behavior (American Psychiatric Association,
2013). This affects cognition, language, motor skills and social skills
which in turn affects every-day functioning,.

Post-Traumatic Stress Disorder (PTSD) is a condition caused by
traumatic events. These events could be experienced as life-
threatening or catastrophic and affects both psychical and
psychological well-being (American Psychiatric Association, 2013).
PTSD was not officially recognized and classified until ICD-10, so it is
not present in ICD-9 or ICD-8.

Substance Use Disorder was defined as misuse or dependence of
alcohol, narcotics, medical drugs, and tobacco (American Psychiatric
Association, 2013). It also contains psychosis and psychological or
behavioral problems caused by these substances.

The aforementioned diagnoses were also included in broader
categories of categories of externalizing, internalizing, or
neurodevelopmental disorders. The following diagnoses were
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included in these categories but not examined as individual risk
factors (see section 4.3 above for details about study design):

Conduct disorder/oppositional defiant disorder are diagnoses
characterized by disruptive behaviors, impulsivity, aggression,
deceitfulness, and rule-breaking behavior (American Psychiatric
Association, 2013).

Tic disorders are classified as neurodevelopmental disorders and are
generally characterized by involuntary, sudden, repetitive, and rapid
movements or vocalizations known as tics (American Psychiatric
Association, 2013).
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Table 2. ICD-SE codes for all psychiatric diagnoses included in this
dissertation.

Diagnosis ICD-9-SE ICD-10-SE

codes codes
ADHD Not 314 Fo0 Study I, I,

applicable 1]
Anxiety 300 (excl. 298B, F40-F42 Study I, I,
disorder 300.4) 300A-D 1]
Autism 295.80, 299 F84 Study I, Il
spectrum 299.9
disorder
Conduct 308.99 312,313W- F90.1,F91  Studyl, Il
disorder/ X
Oppositional
defiant
disorder
Depression | 296.2, 2968, F32-34, Study |, I,
300.4 296D, F38.1, Il

206W, F43.2,

298A, F48.8,

300E-F, F53.0

309A-B,

311

Intellectual = 310-315 317-319 F70-F79 Study I, Il

disabilities

PTSD Not Not F43.1 Study |
applicable applicable

Substance 291,294.1, 291-292, F10-F19 Study I, II,
use disorder 303-304 303-305 11

Tic disorder = 306.2 307C F95 Study |, Il

The role of psychiatric diagnoses among youth offenders 63



4.4.3 Violent victimization

Information about violent victimization came from the National
Patient Register. Violent victimization was defined as a diagnosis of
injuries due to assault, which includes assaults with and without
weapons or harmful objects and sexual assaults, using ICD-codes
from inpatient or outpatient care (ICD-8-SE: E960-969; ICD-9-SE:
E960-E969; ICD-10-SE: X85-Y09).

4.4.4 Unintentional injury

Unintentional injury was defined as inpatient admissions or
outpatient care for injuries due to unintentional accidents by external
causes through the National Patient Register using ICD-codes (ICD-8-
SE: E800-E929; ICD-9-SE: E800-E869, E880-E928; ICD-10-SE: VO1-
X59). These injuries are caused by transport accidents (e.g., car
accidents) or other external causes for accidents, for example falls,
fires, or force of nature (Latvala et al., 2015; Sariaslan, et al., 2016a,
2016b).

4.4.5 Premature death

Premature death is usually defined as death before the average life-
expectancy in a population, which according to the World Health
Organization is death before the age of 70 years (see Mazzuco et al.,
2021 for review). Premature death was one of the outcomes in study
II, and it was defined as any death before the age of 35 years, which
was the oldest possible age at the end of study period.

4.4.6 Parental criminal convictions and psychiatric diagnoses

The Multi-Generation Register was used to link the individuals
included in the studies to their biological mother and father. Next,
the National Crime Register was used to identify whether the mother
or father had any criminal conviction prior to the study individuals’
15™ birthday. If one or both parents had a criminal conviction within
this time period, the study individuals were defined as exposed to
parental criminal convictions. Similarly, the National Patient Register
was used to identify whether the individuals included in the studies
biological mother and/or father had received any life-time psychiatric
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diagnosis prior to the individuals’ 15% birthday to measure whether
they were exposed or unexposed to parental psychiatric diagnoses.

4.4.7 Covariates

All three studies adjusted for various covariates. Some of the measures
mentioned above were utilized as covariates as well. In addition, I also
obtained information about sex, birth year, childhood socio-
economic status (SES) and criminal history. All covariates included in
each of the three studies are summarized in Table 3.

Birth year was included as a covariate to account for cohort effects.
Cohort effects refers to the possibility that individuals from different
birth cohorts may have distinct experiences, exposures, or
characteristics due to historical and societal events (Askari, et al.,
2022; Keyes et al., 2014; Parkinson et al., 2017). These events could
include economic downturns or shift in medical health care or
criminal justice systems. Adjusting for birth year, helps minimize the
potential errors introduced by cohort effects.

Low SES can be a potential confounder in associations between
psychiatric diagnoses, crime, and other adverse outcomes (Galloway
& Skardhamar, 2010; Sariaslan et al., 2021; Trumbetta et al., 2010). It
is a multidimensional construct usually consisting of income,
education level, occupation, and wealth. In all three studies included
in this dissertation, I adjusted for childhood SES since the study
populations were young. Childhood SES was measured as the highest
education level of either the mother or the father (whoever had the
highest level) before the year the study individuals turned 15 years old
(Andersson et al., 2020; Li et al., 2022). This information was
obtained from LISA. The education levels were categorized as <9
years (primary or lower secondary), 10-12 years (upper secondary),
and 12 < years (post-secondary or postgraduate) of education.

In study III, I adjusted for crime history, here consisting of index
violent crime and prison status. This was adjusted for since the
outcome was reoffending and previous crime history is a strong
predictor of future crimes (Chang et al., 2015a; Witt et al., 2015).
Index violent crime was defined as whether the first conviction was of
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a violent crime or not. Prison status was defined as whether the first
conviction had led to imprisonment sentence or not.

Table 3. Summary of covariates and in which study they were used.

Measure Definition Register Used as
covariate in
study

Sex Males, females TPR Study 11, 1

Birth year Birth year TPR Study I, I, 1l

Childhood SES = Parents highest LISA Study I, 11, 1l

education level before
index persons 15%

birthday
Parental Mother and/or father MGR and  Study |, lll
criminal criminal conviction NCR
convictions before index persons

15" birthday
Parental Mother and/or father MGRand  Studyl, Il
psychiatric psychiatric diagnosis NPR
diagnoses before index persons

15% birthday
Index violent Whether the first NCR Study Il
crime criminal conviction was

of a violent crime or not
Prison status Whether the first NCR Study 1l

criminal conviction led
to an imprisonment
sentence or not

Index persons = Any life-time NPR Study llI
psychiatric psychiatric diagnosis of
diagnosis the index person
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4.5 Statistical analyses

All data management and analyses were performed using SAS
software version 9.4 (SAS Institute Inc, 2013) and R 4.63.1 (R
Development Core Team, 2023).

4.5.1 Incidence

Incidence” is a measure of how many new cases (in this dissertation:
individuals) that experience a specific outcome in a population over a
specified time period (Noordzij et al., 2010; Rothman, 2012; Tenny &
Boktor, 2023). It is therefore a measure of absolute risk of an outcome.
While prevalence, which is the total number of existing cases in a
population at a specific time point, provides information on the
overall proportion of individuals experiencing a certain outcome,
incidence is more appropriate to use when we examine predictors and
outcomes dynamically where individuals enter and leaves the study
population over time (Noordzij et al., 2010; Rothman, 2012; Tenny &
Boktor, 2023). There are two commonly used measures of incidence:
cumulative incidence and incidence rate.

Cumulative incidence refers to the proportion of new cases of an
outcome over a specified period of time (Noordzij et al., 2010;
Rothman, 2012; Tenny & Boktor, 2023). It is calculated by dividing
the number of new cases during the time period by the total number
of individuals at risk at the start of that time period. This measure is
suitable when we want to be able to express the proportion of new
cases over a set period of time that is the same for all included
individuals. In study I, all individuals had the same age-range for start
and end of follow-up (15-21 years old). Thus, using cumulative
incidence, I was able to express the proportion of individuals that
received a criminal conviction up until at age 21.

Incidence rate is a measure of the rate of new cases of a certain
outcome over a specified period of time (Noordzij et al., 2010;
Rothman, 2012; Tenny & Boktor, 2023). The numerator is the same

* Incidence is not reported in the results section of this dissertation but can be
found in the papers included within this dissertation.
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as for cumulative incidence with number of new cases over a specified
time period. What differs incidence rate from cumulative incidence is
the denominator used in the calculation, which is person-years at risk
during the same time period. Person-years at risk is a concept that
accounts for the total time a person contributes with as exposed or
unexposed in a cohort study. The sum of the person-time for all
individuals in each group is then used as the denominator. This is
suitable when the follow-up time varies, as in study II and III. The use
of person-years at risk also enables a standardized measure of rate of
outcomes which can enable comparisons across different populations.
Incidence rate is often expressed as the rate per 10,000 person-years.

4.5.2 Survival analysis

Survival analysis is a branch of statistical methods used to analyze
time to an event/outcome (Rothman, 2012). As the name states, it is
used to measure how long an individual “survives” over a period of
time before reaching the outcome. In contrast to incidence, survival
analyses are usually used to estimate relative risk of an outcome by
comparing survival time between exposed and unexposed individuals
and thereby obtain a measure of probability of experiencing an
outcome (Rothman, 2012).

Cox proportional hazard regression is a widely used statistical method
in survival analysis. Hazard refers to the probability of an event
occurring at a specific moment, given that the individual has survived
up until that time (Fox & Weisberg, 2011). Thus, the hazard function
enables modelling how the risk of an outcome changes over time,
often illustrated with Kaplan-Meier curves. By comparing hazards
between exposed and unexposed groups of individuals, we can
estimate the hazard ratios (HRs) and 95% confidence intervals (Cls)
of outcomes which is the relative risk of an outcome. If the HR and
the CI does not contain the value 1, the association between a
predictor and an outcome is considered as statistically significant. Cox
proportional hazard regression is a semi-parametric model by making
no assumptions about the baseline hazards, but as the name states,
assumes that the hazards in exposed and unexposed groups are
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proportional over time. This assumption was through visual
inspection of the Schoenfeld residuals (Fox & Weisberg, 2011).

4.5.3 Adjustment and stratification

Adjustment and stratification are two important concepts in survival
analysis. Adjustment refers to including a covariate in a regression
model to control for its confounding effect. This is used when the
goal is to estimate an association as accurate as possible, free from
confounding effects.

Stratification involves subdividing the study population into separate
strata (from here on referred to as groups) based on individuals value
on a certain variable. Subsequent analyses are then conducted
separately within each group to estimate the associations between risk
factors and outcomes. By inspecting the estimations for each group,
this approach enables identification of potential risk patterns across
different groups in the study population. Thus, it is different from
adjustment by instead of removing the effect of the variable, the goal
is to estimate whether the associations differ across different groups.

4.5.4 Study |

In study I, the aim was to examine the associations between
psychiatric diagnoses, including comorbidities of diagnosis, and the
risk of first criminal conviction in youth among males and females
separately.

Cumulative incidence was calculated for each psychiatric diagnosis
(risk factors) and for non-violent and violent crime separately
(outcomes) to estimate absolute risk. This was also done for males
and females separately.

To estimate the association between each psychiatric diagnosis,
comorbidities of diagnoses, and non-violent and violent crimes, Cox
proportional hazard regression models were used to estimate hazard
ratios (HRs) with 95% confidence intervals (Cls), with age as the
underlying time scale. In these analyzes, individuals with specific
psychiatric diagnoses and comorbidities were compared to
individuals without those diagnoses and comorbidities. To explore
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potential patterns of associations across diagnoses, I compared HR
and CIs for each group. Non-overlapping Cls between different HR
indicates that they differ from each other.

In addition to unadjusted estimates (crude models), I adjusted for
birth year and childhood SES (model 1) and subsequently for
parental criminal convictions and parental psychiatric diagnoses
(model 2). All these analyses were stratified by sex, and I conducted
Wald’s test to examine if the HR for males and females were
statistically different to explore potential sex-specific associations.

To address potential issues of multiple comparisons due to many
estimations of associations containing the same individuals, I utilized
the Benjamini-Hochberg procedure to control the False Discovery
Rate (FDR; Benjamini & Hochberg, 1995). This procedure quantifies
the proportion of false positives within the set of test results and is
based on ranking the p-values for each test and then only selecting
tests that surpass a specified threshold. Using a 5% FDR, the
likelihood of false positives among findings is 5%.

4.5.5 Study

In study II, the aim was to examine the role of psychiatric diagnoses
and family history of crime or psychiatric diagnoses in the risk for
unintentional injuries and premature death among non-imprisoned
and imprisoned youth offenders separately.

Incidence rate (IR) with 95% CI was used to estimate the absolute risk
for unintentional injuries and premature death among non-convicted
(unexposed) youth, non-imprisoned youth offenders (exposed), and
imprisoned youth offenders (exposed) separately.

Cox proportional hazard regression models were used to estimate HR
with 95% CI, with age as underlying time scale. I compared non-
imprisoned youth offenders and imprisoned youth offenders to non-
convicted youth and treated unintentional injuries and premature
death as separate outcomes. In addition to crude models, I adjusted
for sex, birth year, and childhood SES.
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I stratified on categories of psychiatric diagnoses (externalizing,
internalizing, and neurodevelopmental disorders), parental criminal
convictions, and parental psychiatric diagnoses to examine whether
individuals with these risk factors had a higher risk for the outcomes
compared to individuals without these risk factors. This was done
within non-imprisoned and imprisoned youth offenders separately to
explore if risk patterns are different within the two groups by
inspecting the HR and potential overlapping of Cls. Due to
insufficient statistical power, I excluded neurodevelopmental
disorders and internalizing disorders in the analysis of premature
death among imprisoned youth offenders.

4.5.6 Study lli

In study III, the aim was to examine the role of psychiatric diagnoses
in the association between violent victimization and reoffending
among youth offenders.

Incidence rates (IR) with 95% confidence intervals (CI) were
calculated to estimate the absolute risk for any reoffending, and
violent and non-violent reoffending, for victimized and not
victimized youth offenders.

To examine the association between violent victimization and
reoffending (any reoffending, non-violent reoffending, and violent
reoffending) among youth offenders, I used Cox proportional hazard
regression models to estimate hazard ratios (HR) with 95% CI, with
age as the underlying time scale. I compared youth offenders who had
been victimized with youth offenders who had not been victimized.
In addition to crude models, I adjusted for sex, birth year, childhood
SES, index violent crime, and prison status (model 1), and
subsequently for parental criminal convictions and parental
psychiatric disorders as covariates (model 2), and lastly psychiatric
diagnoses among the study individuals (model 3).

I stratified on psychiatric diagnoses to examine the association
between victimization and reoffending among youth offenders with
and without psychiatric diagnoses separately. I additionally
conducted Wald’s test to examine if the HR estimates for youth
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offenders without psychiatric diagnoses and youth offenders with
psychiatric diagnoses were significantly different from each other. I
also stratified on specific psychiatric diagnoses (substance use
disorder, ADHD, depression, and anxiety) to examine the association
between victimization and reoffending across these diagnoses.

As in study I, I used the Benjamini-Hochberg procedure to control
the False Discovery Rate (FDR; Benjamini & Hochberg, 1995). This
was set to a 5% FDR.

4.6 Ethical approval

The data in the registries have been collected for other purposes than
research, so no informed consent have been obtained from any of the
research subjects. The registers contain sensitive personal data as
described in the Personal Data Act in Sweden (PUL) and the
European General Data Protection Regulation (GDPR). To handle
this delicate situation, the Statistics Sweden removes the personal
identification number from the registers and replaces it with a
random id-number that do not reflect any personal information.

Nevertheless, the lack of informed consent conflicts one of the
principles in the Declaration of Helsinki that protects individuals
from exploitation (Swedish Research Council, 2017). However, there
are situations where informed consent is not needed. Such situations
are when it is impossible or when it would be unreasonable time
consuming and costly to obtain consent (Swedish Research Council,
2017). Given the large number of individuals included in the registers
(estimated to be around 15 million in total) and that many
individuals have deceased, emigrated, or would be difficult to contact
(for example due to homelessness), it would be impossible to obtain
informed consent from all individuals included in the registers. One
could argue for excluding individuals that are unable to give
informed consent. However, doing large scale research is of great
importance for the society (Ludvigsson et al., 2015). Using large
samples enables better statistical power, reduces selection bias of
study individuals, and provides the ability to conduct longitudinal
studies with long follow-up periods. This contributes to heightened
result reliability, subsequently advancing our comprehension of the
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phenomenon. Such enhanced understanding paves the way for more
effective interventions that will benefit both individuals at risk and
the whole society.

To handle this conflict of lack of informed consent versus the benefits
of register-based research, ethical committees are ought to represent
the population and be responsible for approval of the research
(Ludvigsson et al., 2015). Register based research therefore assumes
that if the research is approved by the ethics committees, the research
subjects (i.e., the individuals in the registers) do not object to the
research being conducted. The linkage of registers used in the studies
included in this dissertation have been approved by the Regional
Ethics Review Board in Stockholm (2013/862-31/5).
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5 Results

5.1 Study|

The aim in study I was to examine the associations between
individual psychiatric diagnoses (substance use disorder, ADHD,
depression, PTSD, intellectual disabilities, and autism spectrum
disorder) and the risk for non-violent and violent criminal
convictions in youth. I also examined how comorbidities of
internalizing diagnoses (here consisting of depression, anxiety, and/or
PTSD), externalizing diagnoses (here consisting of substance use
disorders, ADHD, and/or conduct disorder/oppositional defiant
disorder), and neurodevelopmental diagnoses (here consisting of
intellectual disabilities, autism spectrum disorder, and/or tic
disorders) contributes to these associations. This was stratified on sex
to explore potential differences by sex.

5.1.1 Specific diagnoses

Results revealed that several individual diagnoses were associated
with an increased risk for both non-violent and violent criminal
convictions among both males and females. Results with HR and
95% CI are presented in Table 4.

Substance use disorder and ADHD were associated with an increased
risk for both non-violent and violent crime in youth, among both
males and females. These risks were higher for violent crimes (HR
range: 2.86-4.83) than non-violent crimes (HR range: 1.70-2.26).
Significant sex differences were found for violent crimes (but not
non-violent crimes), where females with these diagnoses had a higher
risk than males with these diagnoses.

Depression and PTSD were associated with non-violent crimes among
females (HR range: 1.17-1.66), but not among males (CI overlap 1 so
the estimates are not significant). Both diagnoses were associated with
increased risk for violent crime in both sexes (HR range: 1.57-3.39).
Significant sex differences were found for depression, where females
diagnosed with depression had a higher risk for both non-violent and
violent crimes compared to males. There were also sex differences
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among youth diagnosed with PTSD, where females had a higher risk
for non-violent crimes, but not violent crimes, than males diagnosed
with PTSD.

Intellectual disabilities were associated with a reduced risk of non-
violent crimes among both sexes (HR range: 0.56-0.57). Autism
spectrum disorder exhibited a similar pattern among males (HR:
0.62), but among females which was non-significant. Conversely,
both intellectual disabilities and autism spectrum disorder were
associated with increased risks for violent crimes (HR range: 1.19-
2.87), except for intellectual disabilities among males which was non-
significant. Sex differences were found for intellectual disabilities and
violent crimes, where females diagnosed with intellectual disabilities
had a higher risk for violent crimes than males. There were also
significant sex differences in autism spectrum disorder for both crime
outcomes, where females diagnosed with autism spectrum disorder
had a higher risk of both non-violent and violent crimes than males.
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Table 4. Hazard Ratios with 95% CI from Cox proportional hazard regression
models for each diagnosis and non-violent and violent crimes in males and
females separately. P-values from Wald’s test for differences by sex.

Diagnosis Non-violent crimes Violent crimes
Males Females P-values Males Females P-values
HR HR sex diff. HR HR sex diff.
(95% (95% (95% (95%
(o)} ch ch ch
Substance @ 2.16 2.26 .09 2.86 4.57 <.001
use (2.10; (2.17; (2.71; (4.21;
disorder 2.23) 2.34) 3.03) 4.95)
ADHD 1.70 1.81 .06 2.90 4.83 <.001
(1.65; (1.71; (2.75; (4.37;
1.75) 1.91) 3.06) 5.34)
Depression = 1.03 1.17 <.001 1.57 2.14 <.001
(0.99; (1.12; (1.45; (1.96;
1.08) 1.22) 1.70) 2.36)
PTSD 1.16 1.66 <.01 2.69 3.39 .21
(0.93; (1.47; (2.02; (2.69;
1.45) 1.88) 3.58) 4.27)
Intellectual = 0.56 0.57 .82 1.03 1.60 <.001
disabilities | (0.52; (0.50; (0.91; (1.29;
0.61) 0.66) 1.16) 1.98)
Autism 0.62 0.90 <.001 1.19 2.87 <.001
spectrum (0.58; (0.80; (1.07; (2.41;
disorder 0.67) 1.01) 1.32) 3.42)
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5.1.2 Comorbidities

The results for associations for each diagnosis in relation to each
category of comorbidity, for non-violent and violent crimes, and
males and females separately are presented in Table S.

When individual psychiatric diagnoses were comorbid with
internalizing disorders, all diagnoses were associated with an
increased risk for both non-violent and violent crimes among both
sexes (HR range: 1.14-5.89), except intellectual disabilities for non-
violent crimes among males which was non-significant, and autism
spectrum disorders which was associated with a decreased risk for
non-violent crimes among males (HR: 0.89). Wald’s test for
differences by sex revealed that females had higher risk than males,
except for substance use disorder and non-violent crime and PTSD for
both crime outcomes.

When comorbid with externalizing disorders, all individual
psychiatric diagnoses were associated with an increased risk for both
non-violent and violent crime among both sexes (HR range: 1.17-
11.77). Test for sex differences demonstrated that females had higher
risk for violent crimes than males (except for PTSD), whereas only
depression and autism spectrum showed sex differences for non-
violent crimes, where females had higher risk than males.

When comorbid with neurodevelopmental disorders, substance use
disorders, ADHD, depression, and PTSD had an increased risk for
both crime outcomes (HR range: 1.21-10.05), except for depression
and PTSD and non-violent crimes among males which were non-
significant. Intellectual disabilities and autism spectrum disorders
were associated with a decreased risk for non-violent crimes for both
sexes (HR range: 0.37-0.52), whereas they were associated with an
increased risk for violent crimes among females (HR range: 1.62-1.72)
and were non-significant for violent crimes among males. Wald’s test
for sex differences showed that females had higher risk for violent
crimes than males (except for PTSD), whereas only ADHD and
depression showed sex differences for non-violent crimes, where
females again had higher risk than males.
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Table 5. Hazard Ratios with 95% CI from Cox proportional hazard regression
models for each diagnosis in relation to each category of comorbidity, for non-
violent and violent crimes, and males and females separately. P-values from
Wald’s test for differences by sex.

Comorbidity Non-violent crimes Violent crimes
Males Females @ P- Males Females @ P-
HR HR values HR HR values
(95%  (95%cCl) sexdiff. ' (95%  (95%Cl) sexdiff.
Cl) Cl)
Comorbidity:
Internalizing
disorders
Substance 2.97 2.98 .93 3.95 5.89 <.001
use disorder = (2.81; (2.82; (3.57; (5.28;
3.15) 3.15) 4.37) 6.57)
ADHD 1.85 2.23 <.001 3.34 5.57 <.001
(1.75; (2.07; (3.05; (4.93;
1.97) 2.39) 3.65) 6.31)
Depression  1.14 1.40 <.001 1.68 2.61 <.001
(1.05; (1.32; (1.48; (2.31;
1.22) 1.49) 1.92) 2.95)
PTSD 1.38 1.80 .07 2.64 3.68 .14
(1.07; (1.57; (1.82; (2.86;
1.79) 2.06) 3.82) 4.74)
Intellectual = 1.00 1.48 <.01 2.05 4.01 <.001
disabilities = (0.84; (1.22; (1.62; (3.04;
1.19) 1.81) 2.60) 5.52)
Autism = 0.89 1.32 <.001 1.68 3.75 <.001
spectrum = (0.80; (1.15; (1.43; (2.99;
disorder 0.98) 1.51) 1.97) 4.70)
Comorbidity:
Externalizing
disorders
Substance 4.76 4.47 .20 8.05 11.77 <.001
use disorder = (4.50; (4.13; (7.38; (10.33;
5.03) 4.84) 8.79) 13.40)
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ADHD

Depression

PTSD

Intellectual
disabilities

Autism
spectrum
disorder
Comorbidity:
Neurodevel-
opmental
disorders

Substance
use disorder

ADHD

Depression

PTSD

Intellectual
disabilities

Autism
spectrum
disorder

3.81
(3.63;
4.01)

2.00
(1.89;
2.12)

2.08
(1.59;
2.71)

1.17
(1.06;
1.30)

1.18
(1.09;
1.28)

3.50
(3.16;
3.88)

1.21
(1.13;
1.29)

1.05
(0.95;
1.17)

1.52
(0.93;
2.49)

0.37
(0.31;
0.44)

0.47
(0.41;
0.55)

3.97
(3.67;
4.29)

2.40
(2.26;
2.54)

2.80
(2.40;
3.27)

1.50
(1.25;
1.80)

1.56
(1.37;
1.78)

3.78
(3.26;
4.37)

1.45
(1.28;
1.64)

1.52
(1.33;
1.73)

1.65
(1.09;
2.49)

0.52
(0.37;
0.71)

0.50
(0.36;
0.68)

<.001

.06

.02

<.001

.40

.01

<.001

.80

.08

.76

7.11
(6.60;
7.66)

3.16
(2.88;
3.46)

4.33
(3.04;
6.16)

2.27
(1.96;
2.62)

2.20
(1.96;
2.48)

5.69
(4.84;
6.67)

2.32
(2.11;
2.55)

2.00
(1.70;
2.35)

3.48
(1.87;
6.48)

0.82
(0.64;
1.04)

1.04
(0.85;
1.27)

11.30
(9.97;
12.81)

5.16
(4.62;
5.75)

6.53
(5.03;
8.46)

4.32
(3.32;
5.63)

5.20
(4.27
(6.32)

10.05
(7.98;
12.67)

454
(3.77;
5.47)

4.04
(3.24;
5.04)

4.99
(2.76;
9.02)

1.62
(1.01;
2.61)

1.72
(1.10;
2.70)

<.001

<.001

.07

<.001

<.001

<.001

<.001

<.001

41

.01

.05
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5.1.2.1 Changes in estimates for specific psychiatric
diagnoses in the presence of comorbidities

To assess how comorbidities contributed to the risks for criminal
convictions among specific psychiatric diagnoses, all estimates for
males and females separately are illustrated in Figure 2 together with
the estimates for diagnoses without comorbidities for reference. In
Figure 2, there are the risk estimates for diagnoses without
comorbidities (i.e., the estimates from Table 4), where the dark blue is
for non-violent crimes and the dark red is for violent crimes. Next,
there are the risk estimates for when diagnoses were comorbid with
each comorbidity category (i.e., the estimates from Table 5), where
the light blue is for non-violent crimes and the pink is for violent
crimes. To assess how the estimates for diagnoses without
comorbidities potentially change when they are comorbid with the
different comorbidities, I inspected whether the confidence intervals
overlap or not. The differences marked with the different arrows,
where the red arrow indicates that the risk increased when comorbid
with the specific comorbidity category, the green indicates that the
risk decreased, and the yellow indicates that there was no difference
in estimates without and with comorbidities.
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Figure 2 demonstrates that in males, substance use disorder,
intellectual disabilities, and autism spectrum disorder increased in
risk for both non-violent and violent crime when comorbid with
internalizing disorders. Estimates for ADHD, depression, and PTSD
were similar, with overlapping CIs. For females, all diagnoses
increased in risk for non-violent crimes when comorbid internalizing
disorders (except PTSD). This pattern was observed only for substance
use disorder and intellectual disabilities for violent crimes among
females. Notably, I observed a change of direction among females
with intellectual disabilities and autism spectrum disorder when
comorbid with internalizing disorders, transitioning from a decreased
risk to an increased risk for non-violent crimes.

Comorbidities with externalizing disorders showed a consisted
pattern where all psychiatric diagnoses increased in risk when
comorbid with eternalizing disorder, for both non-violent and violent
crime, for both sexes, as compared to associations of individual
diagnoses without comorbidities (except for PTSD and violent crime
among males where Cls were overlapping).

Comorbidities with neurodevelopmental disorders demonstrated the
most varying results. Only substance use disorder increased in risk for
both crime outcomes and both sexes when comorbid with
neurodevelopmental disorders. Similar results were found for females
diagnosed with depression and comorbid neurodevelopmental
disorders. In contrary to the other two comorbidity categories,
ADHD, intellectual disabilities (males only), and autism spectrum
disorder with comorbid neurodevelopmental disorders had a
decreased magnitude for non-violent crimes than estimates for these
diagnoses alone. This was also the comorbidity category with most
overlapping Cls, indicating that many diagnoses did not change in
risk when comorbid with neurodevelopmental disorders.
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5.2 Study I

The aim in study II was to examine role of psychiatric diagnoses,
categorized as externalizing disorders (here consisting of substance
use disorder, conduct disorder, and oppositional defiant disorder),
internalizing disorders (here consisting of depression and anxiety
disorders), and neurodevelopmental disorders (here consisting of
intellectual disabilities, autism spectrum disorders, ADHD, and tic
disorders), as well as parental criminal convictions, and parental
psychiatric disorders in the risk for unintentional injuries and
premature death within non-imprisoned and imprisoned youth
offenders separately.

Results from Cox proportional hazard models adjusted for sex, birth
year, and childhood SES showed that imprisoned youth offenders had
the highest risk for both unintentional injury (HR: 2.29, 95% CI:
2.19-2.40) and premature death (HR: 10.76, 95% CI: 9.52-12.16),
followed by non-imprisoned youth offenders (HR: 1.52, 95% CI: 1.51-
1.54, and HR: 3.02 95% CI: 2.87-3.17, respectively), compared to non-
convicted youth.

Next, I analyzed how psychiatric diagnoses, parental criminal
convictions, and parental psychiatric disorders influence the risk of
injury and premature death among non-imprisoned and imprisoned
youth separately. Results from Cox proportional hazard regression
models (with 95% CI) are illustrated in Figure 3.

The role of psychiatric diagnoses among youth offenders 83



Non-imprisoned youth offenders _ _ Imprisoned youth offenders

-y I

Parental criminal conviction{ " |, :
Parental psychiatric disorder ._ Lol a?|.|
Any childhood psychiatric disorder{ : H . I.IA|.| Outcome

—+—  Unintentional injury

Neurodevelopmental disorder L o Premare death
Externalizing disorder x m
Internalizing disorder ke
1 2 3 4 1 2 3 4

Hazard ratio (95% CI)

Figure 3. Forest plot with HR and 95% Cls from Cox proportional hazard regression models for each risk factor
and outcome within non-imprisoned and imprisoned youth separately.
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Among non-imprisoned youth offenders, all risk factors increased the
risk for both outcomes. For unintentional injury and premature
death, any psychiatric disorder increased the risk the most (HR
unintentional injury: 1.23, CI:1.18-1.28; HR premature death: 2.24,
Cl:1.93-2.60), where specifically externalizing disorders posed the
highest risk (HR unintentional injury: 1.28, CI:1.20-1.37; HR
premature death: 3.32, ClI: 2.68-4.10), followed by internalizing
disorders (HR unintentional injury: 1.27, CI: 1.14-1.41; HR
premature death: 2.92, CI: 1.95-4.37), and lastly neurodevelopmental
disorders (HR unintentional injury:1.21, CI: 1.14-1.29; HR premature
death: 1.40, CI: 1.02-1.94). Both parental criminal convictions (HR
unintentional injury:1.17, CI:1.15-1.19; HR premature death: 1.54,
CI: 1.41-1.68) and parental psychiatric disorders (HR unintentional
injury:1.12, CI: 1.09-1.14; HR premature death:1.81, CI: 1.66-1.98)
increased the risk for both outcomes. Notably, the estimates were
higher for premature death than for unintentional injury.

Among imprisoned youth offenders, only parental criminal
convictions (HR:1.18, CI: 1.06-1.33) and parental psychiatric
disorders (HR: 1.12, CI: 1.01-1.23) increased the risk for unintentional
injury, where parental criminal convictions had the highest estimate.
For premature death, any parental psychiatric disorder (HR: 1.49, CI:
1.17-1.90), any psychiatric disorder (HR: 1.75, CI: 1.20-2.50), and
externalizing disorders (HR: 2.32, CI:1.47-3.70) increased the risk. No
significant increase in risk for premature death was found for parental
criminal convictions (neurodevelopmental and internalizing
disorders were not included in the analyses due to insufficient
power). Similar to non-imprisoned youth offenders, the estimates
were higher for premature death than for unintentional injury.

5.3 Study llI

In study III, the aim was to examine the role of psychiatric diagnoses
in the association between victimization and the risk for reoffending
(categorized as any reoffending, non-violent reoffending, and violent
reoffending) among youth offenders. I examined this association
among youth offenders with and without psychiatric diagnoses
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separately and within different types of psychiatric diagnoses:
substance use disorders, ADHD, depression, and anxiety disorders.

Results from cox proportional hazard regression models (with 95%
CI) showed that in models adjusted for covariates (model 2: sex, birth
year, childhood SES, index violent crime, prison status, parental
criminal convictions, and parental psychiatric diagnoses), youth
offenders that had been victimized had 1.38 (CI: 1.30-1.46) times
higher risk of reoffending with any crime than not victimized youth
offenders. This association was also found for non-violent and violent
reoffending; however, the association was higher for violent
reoffending (HR: 1.66, CI: 1.48-1.85) than for non-violent reoffending
(HR: 1.30, CI: 1.21-1.39).

Next, I stratified on psychiatric diagnoses and examined the
association between victimization and reoffending among youth
offenders with and without psychiatric diagnoses separately. Results
from these analyses are presented in Table 6. Among youth offenders
with psychiatric diagnoses, the HR between victimization and any
reoffending was 1.37 (CI: 1.24-1.51). Similar associations were found
among youth offenders without psychiatric diagnoses, where the HR
between victimization and any reoffending was 1.39 (CI: 1.29-1.50).
Again, the association was stronger for violent reoffending than non-
violent reoffending among both groups. Wald’s tests revealed no
significant differences between youth offenders with and without
psychiatric diagnoses.

Analyses within different psychiatric diagnoses showed a consistent
association between victimization and any reoffending within all
specific psychiatric diagnoses. However, the estimates were again
similar for individuals without psychiatric diagnoses. The estimates
were highest among individuals with anxiety disorders (HR: 1.55,
Cl:1.24-1.96) and depression (HR: 1.49, CI: 1.20-1.85), followed by
individuals with ADHD (HR:1.26, CI: 1.05-1.51) and substance use
disorder (HR:1.23, CI: 1.06-1.42). However, Cls between these
diagnoses are overlapping, indicating that there were no significant
differences between these diagnoses.
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6 Discussion

The overarching aim with the present dissertation was to expand the
knowledge about the role of psychiatric diagnoses in the risk of crime
in youth and later injuries, premature death, and reoffending among
youth offenders. This was achieved through three cohort studies, all
addressing this overarching aim in different ways. The main finding
from the present dissertation is that psychiatric diagnoses are
important risk factors to consider among youth offenders, but their
influence varies depending on a number of related factors. Psychiatric
diagnoses, particularly comorbidities of diagnoses, are significant risk
factors for criminal convictions in youth, but with variations
depending on type of diagnosis, comorbidities, type of crime, and sex.
Psychiatric diagnoses are also important risk factors for injuries and
premature death among youth offenders, but their significance varies
between non-imprisoned and imprisoned youth offenders. Lastly,
psychiatric diagnoses play less of a role in the association between
violent victimization and reoffending among youth offenders,
suggesting that violent victimization pose as a significant risk factor
irrespective of psychiatric diagnoses. Taken together, this dissertation
demonstrates that the role of psychiatric diagnoses varies among
youth offenders, which highlights the heterogeneity in the youth
offender population. All these nuances which will be discussed in
detail below.

While these discussions will be on psychiatric diagnoses as risk factors
for crime and other adverse outcomes, it is important to note that
8090 of all youth with a psychiatric diagnosis in study I did not get
convicted of a crime in youth. Thus, to avoid stigmatization of youth
with psychiatric diagnoses, it is crucial to emphasize that these
discussions are only applicable to a small proportion of the youth
population. Furthermore, the aim of these discussions is solely to
enhance our understanding of these associations and, ultimately,
improve prediction and prevention to minimize future harm among
these youths.
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6.1 The role of psychiatric diagnoses in the risk of crime in youth
and subsequent injuries and premature death among youth
offenders

The role of psychiatric diagnoses was examined in all three studies
included in the present dissertation. In this section, I will discuss the
results from study I and II: the role of psychiatric diagnoses in the risk
of crime in youth (study I) and subsequent risk of injuries and
premature death among youth offenders (study II). Even if the role of
psychiatric diagnoses was also studied in the association between
victimization and reoffending in study III, findings revealed that
psychiatric diagnoses did not in particular add to the risk for
reoffending over and above victimization since both youth offenders
with and without psychiatric diagnoses had similar associations
between victimization and reoffending. Thus, results from study III
will be discussed separately in section 6.2 below.

In study II, I studied categories of externalizing, internalizing, and
neurodevelopmental psychiatric diagnoses instead of individual
diagnoses. This was also done in study I when I examined
comorbidities of diagnoses. Study I also examined the association of
specific diagnoses (substance use disorder, ADHD, depression, PTSD,
intellectual disabilities, and autism spectrum disorders), which
contributes to a more detailed understanding of different diagnoses
than does broader categories. However, specific diagnoses that fall
within each of these broader categories exhibited comparable risk
patterns. For instance, intellectual disabilities and autism spectrum
disorders, both categorized as neurodevelopmental disorders,
demonstrated similar trends in relation to crime in youth. As a result,
this discussion is organized into themes focusing on externalizing,
internalizing, and neurodevelopmental psychiatric disorders, aiming
to comprehend the overarching patterns of risk revealed in study I
and study II.

The role of psychiatric diagnoses among youth offenders 89



6.1.1 Diagnoses of externalizing disorders

The objective of study I was to examine the associations between
psychiatric diagnoses, including comorbidities of diagnoses, and the
risk of non-violent and violent criminal convictions in youth. Out of
all individual psychiatric diagnoses examined, substance use disorder
and ADHD exhibited the highest risk estimates for both non-violent
and violent crimes, ranging between 2 to 5 times higher risk than
youth without psychiatric diagnoses, depending on type of crime and
sex. This suggest that youth diagnosed with externalizing disorders
have the highest risk of crime as in comparison to other psychiatric
diagnoses. Notably, the risk was more pronounced for violent crimes
as compared to non-violent crimes. While this has not been
extensively studied among youth specifically in a sample of such
magnitude as in study I, these results of differences in type of crime
are in line with previous population-based studies on young adults
(Mohr-Jensen et al., 2019; Angstrém et al., 2024). Therefore, study I
adds to the literature by revealing that youths diagnosed with
substance use disorders or ADHD face a comparable risk of different
types of crimes as adults. One potential explanation of the higher risk
of violent crimes than non-violent crimes may be attributed to the
inherent characteristics of these diagnoses. Research suggests that
both substance use disorder and ADHD in children and youth are
linked to heightened impulsivity, low self-control, and emotion
dysregulations due to neurological impairments (Arseneault et al.,
2000; Sinha, 2008). This heightened impulsivity and emotion
dysregulation in these diagnoses are associated with increased levels
of aggression or other outward-directed behaviors (Arseneault et al.,
2000;), which may specifically increase the risk of violence.

One of the main findings from study I was that comorbid
externalizing disorders seems to drive the association between
psychiatric diagnoses and increased risk of criminal convictions in
youth. All psychiatric diagnoses increased in risk for both non-violent
and violent crimes when they were comorbid with externalizing
disorders as compared to the diagnoses on their own without
comorbidities. The highest risk of criminal convictions in youth
across all psychiatric diagnoses and comorbidities was found for
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youth diagnosed with multiple externalizing disorders (e.g., substance
use disorders or ADHD with comorbid externalizing disorders) who
had between 7 to 12 times higher risk of violent criminal conviction
than youth without these diagnoses. While this specificity of different
comorbidities has not been extensively researched on youth offenders
specifically, this is in line with research showing that comorbid
externalizing disorder, and in particular comorbid substance use
disorders, increase the risk of crime in general as compared to
diagnoses without such comorbidities (Chang et al., 2015a; Copeland
et al., 2007; Mohr-Jensen et al., 2019; Stevens et al., 2015; Yukhnenko
et al., 2023a). The observation that the risk is highest for multiple
externalizing disorders aligns with research indicating that the most
prevalent comorbidity among youth offenders is, indeed, a
combination of substance use disorder and ADHD (Abram et al.,
2003, 2015; Teplin et al., 2021). Additionally, diagnoses such as
intellectual disabilities and autism spectrum disorders even had a
change in direction of the association where they went from having a
decreased risk of non-violent crimes on their own but an increased
risk when comorbid with externalizing disorders. This finding aligns
with prior studies suggesting that the heightened risk of criminal
convictions in individuals with intellectual disabilities or autism
spectrum disorders is likely influenced by comorbid externalizing
disorders (Heeramun et al., 2017; Latvala et al., 2022). Taken together,
study I supports the notion that externalizing disorders are strong risk
factors for crime in youth and that these diagnoses contribute to the
heightened risk of crime in youth observed in other diagnoses as well.

Previous research has suggested that externalizing disorders tend to
drive the associations between psychiatric diagnoses and crime due to
inclusions of diagnoses such as substance use disorder or conduct
disorder in this category (e.g., Chang et al., 2015a; Copeland et al.,
2007; Mohr-Jensen et al., 2017). While study I did not examine exact
mechanisms behind the additive risk of externalizing disorders,
potential explanations for this have been put forth in previous
research. First, as demonstrated by results in study I, substance use
disorder itself is a strong risk factor for crime. Second, substance use
disorders is a highly prevalent comorbid diagnosis in populations of
individuals with other psychiatric diagnoses (Abram et al., 2003,
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2015; Teplin et al., 2021) and thereby could explain the additive effect
on the risk of crime in youth. For example, alcohol, drugs, and
tobacco are often used to self-medicate symptoms of psychiatric
diagnoses, such as depressive symptoms or inattention (e.g., Alsheikh
et al., 2020; Zulauf et al., 2014), which could lead to a cumulative risk
of crime. It can also be that certain trait of psychiatric diagnoses, such
as impulsivity, increases the risk of using substances (de Wit, 2009)
and thereby also commit impulsive crimes, which is most common
among youth specifically (Vogel et al., 2018). Studies have also shown
that there is a shared heritability of both psychiatric diagnoses and
substance use disorders, indicating that there could be a genetic
underlying liability of both (e.g., Skoglund et al., 2015; Wang et al.,
2022). In addition, including conduct disorder could also be a
potential explanation for the additive risk of externalizing disorders.
Conduct disorder, which was included in externalizing disorders in
both study I and study II, is often seen as a proxy for criminality due
to its similar characteristics of aggression, reckless and rule-breaking
behavior, deceitfulness, and antisocial behaviors (Mordre et al., 2011).
Given its strong link to crime, and that it often occurs comorbidly
with other psychiatric diagnoses (Choi et al., 2017; Teplin et al.,
2021), it is thought to drive the risk between other observed
psychiatric diagnoses and risk of crime (Copeland et al., 2007).

Externalizing disorders were also associated with an increased risk of
injuries and premature death among youth offenders in study II. This
is in line with previous research showing that psychiatric diagnoses
are associated with an increased risk of injuries and premature death
among youth offenders (Lindberg et al., 2017; Skinner & Farrington,
2020; Salias et al., 2006; Stenbacka & Jansson, 2014; Stenbacka et al.,
2019; Teplin et al., 2005; Timonen et al., 2003). However, few studies
have examined different diagnoses and risk of injuries and premature
death among youth offenders. Results from study II indicates that
youth offenders diagnosed with externalizing disorders had about 2-4
times higher risk of dying prematurely, which is in line previous
studies showing similar risk of premature death among youth
offenders diagnosed with substance use disorder (Salias et al., 2006;
Klinteberg et al., 2011). Thus, study II in the present dissertation is
one of the largest studies conducted within this research field and one
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of the first to explore different categories of psychiatric diagnoses and
risk of injuries and premature death among youth offenders. These
results thereby corroborate earlier findings that psychiatric diagnoses
are associated with injuries and premature death among youth
offenders and extends previous research by demonstrating that
externalizing disorders (which is broader than substance use disorder
only) are significant risk factors for these outcomes.

There are likely multiple potential links between externalizing
disorder and injuries and premature death. Individuals diagnosed
with ADHD or conduct disorder (included in externalizing disorders)
have high prevalence of comorbid substance use disorder (Abram et
al., 2003, 2015; Teplin et al., 2021). Usage of drugs, alcohol or tobacco
can affect both somatic and mental health that leads to premature
death of both natural causes and external causes such as suicide,
injuries, and overdosage (Bjorkenstam et al., 2012; de Mooij et al.,
2019). In addition, the high impulsivity and recklessness associated
with these diagnoses could lead to engagement in risky behaviors
overall and thereby put youth at risk of situations leading to injuries
or death. Nevertheless, given the age range of psychiatric diagnoses
within this dissertation (age 0-15/20), the results where externalizing
disorders showed consistent patterns of risk for both crime in youth
and subsequent injuries and premature death indicates that there can
be a stable influence of these diagnoses over time (Kuja-Halkola et al.,
2015). This highlights that that early externalizing disorders are
important risk factors over the life-course of youth offenders,

6.1.2 Diagnoses of internalizing disorders

In study I and II, internalizing disorders (i.e., depression, PTSD, or
anxiety) showed similar risk patterns for crime in youth, injuries, and
premature death as externalizing disorders, but with smaller
magnitudes of estimates. In study I, almost all psychiatric diagnoses
increased in risk of criminal convictions when comorbid with
internalizing disorders as compared to diagnoses without
comorbidities. Results also showed that depression and PTSD were in
particular associated with an increased risk of violent crimes, which is
in line with previous work on both youth and adults (e.g., Donley et
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al., 2012; Fazel et al., 2015; Paulino et al., 2023; Peltonen et al., 2020;
Sariaslan et al., 2020; Yu et al., 2017). Similar to externalizing
disorders, previous studies have linked internalizing disorders with an
increased level of aggression (Fazel et al., 2015; Wojciechowski, 2020;
Yu et al., 2017). Individuals that experience depressive or anxiety
symptoms may have trouble with affect regulation, impulsivity, or
heightened agitation, which could affect decision-making, cognitive
abilities, and aggressive reactivity (Wojciechowski, 2020; Yu et al.,
2017). This could in turn lead to an increased risk of violent crime.

Internalizing disorders have been less studied in context of non-
violent crimes, and results from previous studies are inconsistent (e.g.,
Anderson et al., 2015; Copeland et al., 2017). In study I, results
showed that there was an association between depression and PTSD
with non-violent crimes, but only for females. Given the limited
research on PTSD and crime among youth specifically and the
inconsistencies in research on depression and non-violent crimes in
youth, the results from study I contribute to the literature by
demonstrating an association between depression and PTSD with
non-violent crimes specifically in females. This suggests that the
association between internalizing disorders and crime may vary
depending on type of crime and sex. Few explanations have been
presented in previous work on the potential mechanisms for
internalizing disorders and non-violent crimes. While some of the
explanations provided for violent crimes such as impulsivity,
cognitive abilities, and decision-making could also be potential
explanations for non-violent crimes, results from study I rather
reflects sex-specific differences. Although differences by sex will be
discussed in more detail in section 6.1.4.1 below, one simple potential
explanation for these results is that among youth offenders convicted
of a non-violent crime, females had higher prevalence of depression
(5%) and PTSD (8%) than males diagnosed with these disorders (4%
and 3%, respectively). These were the only two diagnoses where
convicted females had higher prevalence than convicted males as
compared to other diagnoses. This aligns with prior studies indicating
a higher prevalence of internalizing disorders among females
(McLean et al., 2011; OIff, 2017; Salk et al., 2017). Additionally,
research suggest that female offenders generally engage in less violent
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criminal behavior than males (Estrada et al., 2016; Frisell et al., 2011).
This may reflect a dual influence, with higher internalizing disorder
rates among females and a propensity for female offenders to
predominantly commit non-violent crimes compared to males.
Nonetheless, more research is needed to confirm these associations
between depression or PTSD and non-violent crimes among both
males and females, and to indicate any underlying mechanisms to the
observed findings in this dissertation.

In study II, youth offenders diagnosed with internalizing disorders
had between a 1.3 to 2.9 times higher risk of being injured or dying
prematurely than youth offenders without these diagnoses. Thus,
study I demonstrates an association between internalizing disorders
and increased risk of injuries and premature death among youth
offenders. Although few studies have examined the role of
internalizing disorders in the risk of these outcomes, these results are
in line with previous research showing a heightened risk of premature
death among youth offenders diagnosed with depression (Salias et al.,
2006). As for externalizing disorders, the increased risk for these
outcomes among youth offenders diagnosed with internalizing
disorders could potentially be explained by heightened impulsivity
which could put youth in risky situations which increase the risk of
these outcomes. Additionally, internalizing disorders among youth
offenders are associated with self-harm behaviors and suicide (Stokes
et al., 2015), which also could explain the high risk of premature
death among youth offenders with internalizing disorders. Given the
heightened comorbidity between internalizing disorders and
substance use (O'Neil et al., 2011), the usage of substances could also
lead to health issues and thereby premature death.

In the criminological research field and theories, there has
traditionally been a large emphasis on the role of externalizing
disorders in youth and risk for future criminal and risky behaviors
(e.g., Farrington, 2003; Moftitt, 1993). The results in the present
dissertation show that youth diagnosed with internalizing disorders
may have similar risk for crime and other adverse outcomes as youth
diagnosed with externalizing disorders do. Although the risk patterns
between internalizing disorder and crime in youth were not as robust
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and strong as externalizing disorders, the results imply that it is
important to recognize the similar influence of internalizing
disorders on crime and other adverse outcomes among youth
offenders.

6.1.3 Diagnoses of neurodevelopmental disorders

Compared to externalizing and internalizing disorders,
neurodevelopmental disorders showed the most inconsistent and
varying risk pattern of crime in youth and the lowest risk estimates
for premature death among youth offenders. In study I, intellectual
disabilities and autism spectrum disorders were associated with
reduced risk for non-violent crime but were associated with an
increased risk for violent crimes. Thus, although these results align
with previous population-based studies on adults regarding violent
crimes (Heeramun et al., 2017; Latvala et al., 2022), these results
contribute to the literature by showing that the association between
neurodevelopmental disorders and crime in youth differs depending
on the type of crime. In addition, few diagnoses increased in risk
when comorbid with neurodevelopmental disorders compared to
their risk without comorbidities. Instead, there were multiple
diagnoses that reduced in risk when they were comorbid with
neurodevelopmental disorders. This was particularly true for youth
diagnosed with multiple neurodevelopmental disorders. For example,
autism spectrum disorders comorbid with another
neurodevelopmental disorder had lower magnitude of decreased risk
of crime than autism spectrum disorder alone. This is in line with
previous research which has shown that the observed increased risk of
criminal convictions among individuals diagnosed with intellectual
disabilities or autism spectrum disorders is most likely attributable to
comorbid psychiatric diagnoses of internalizing or externalizing
disorders (Heeramun et al., 2017; Im, 2016; Latvala et al., 2022;
Stevens et al., 2015). This has to my knowledge not previously been
established among youth specifically in a study of such magnitude as
study L.

A potential explanation for the varied results among
neurodevelopmental disorders could lie in the features and severity of

96 Rebecca Siponen



symptoms of these disorders (King & Murphy, 2014; Latvala et al.,
2022). On the one hand, one feature of these diagnoses is literal
adherence to legal norms, making individuals less likely to commit
crimes (King & Murphy, 2014). On the other hand, some individuals
diagnosed with these disorders tend to have impaired empathy or
comprehension of others’ emotions, which may increase the risk of
conflict and crime (King & Murphy, 2014). It is also likely that more
severe forms of these diagnoses are linked to heavy supervision and
thereby restrict the opportunities of engaging in activities that could
lead to crime (King & Murphy, 2014). While severity of these
diagnoses were not considered in any study within the present
dissertation, previous research has found that it is rather milder forms
of these diagnoses that are associated with an increased risk of crime,
whereas more severe forms are associated with a decreased risk, most
likely due to heavy supervision and restricted life-style (Heeramun et
al., 2017; King & Murphy, 2014; Latvala et al., 2022). Thus, the
observed reduced risk of crime among individuals diagnosed with
multiple neurodevelopmental disorders in study I probably reflect the
influence of severity of these diagnoses on the association with
criminal convictions. Taken together, results from study I indicate
that comorbidities in general increased the risk for criminal
convictions, but that comorbidities with neurodevelopmental
disorders could reflect more severe symptoms that in turn reduces the
risk of criminal convictions. Nevertheless, more research is necessary
to fully understand the different associations between these diagnoses
and various types of crime in youth.

In study II, neurodevelopmental disorders showed similar risk of
unintentional injuries as internalizing and externalizing disorders.
Youth offenders diagnosed with neurodevelopmental disorders also
had a higher risk of premature death than youth offenders without
these diagnoses. However, the risk estimate for neurodevelopmental
disorders was smaller than externalizing or internalizing disorders.
The exploration of neurodevelopmental disorders as potential risk
factors for injuries and premature death among offenders, especially
youth offenders, is notably absent in existing studies. Nevertheless,
previous research has demonstrated that individuals with autism
spectrum disorder (Forsyth et al., 2023; Hirvikoski et al., 2016) or
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intellectual disabilities (Hirvikoski et al., 2021) have higher risk of
premature death than the general population. Study II within this
dissertation therefore contributes to the literature by demonstrating
that this increased risk can be found in a youth offender sample as
well.

Similar to the discussion about severity of neurodevelopmental
disorders and the risk of crime, previous research has also shown that
severity of these diagnoses influences the risk of premature death
(Forsyth et al., 2023; Hirvikoski et al., 2016, 2021). However, contrary
to the association with mild forms and increased risk of crime,
research has suggested that more severe, low-functioning, forms of
neurodevelopmental disorders are linked with higher mortality rates
than mild forms of neurodevelopmental disorders (Forsyth et al.,
2023; Hirvikoski et al., 2016, 2021). One potential explanation for this
could be that individuals diagnosed with severe forms of
neurodevelopmental disorders have a higher prevalence of underlying
adverse health conditions than the general population, and thus have
a higher risk of death than the general population (Forsyth et al.,
2023; Hirvikoski et al., 2016, 2021).

Taken together, even though the studies in this dissertation did not
account for the severity of intellectual disabilities or autism spectrum
disorder, earlier research indicates that mild forms of
neurodevelopmental disorders may increase the risk of crime, while
more severe forms are linked to heightened mortality rates. In light of
these considerations, although neurodevelopmental disorders showed
an association with an increased risk of premature death among
youth offenders in study II, this risk exhibited a significantly smaller
magnitude compared to externalizing or internalizing disorders. This
difference could potentially be attributed to the fact that less severe
forms of neurodevelopmental disorders may increase the risk of crime
but may not exert the same level of influence on elevated mortality as
observed in the other categories. Future research of these different
mechanisms is warranted to make any firm conclusions.
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6.1.4 Subgroup differences

In study I and study II, analyses between risk factors and outcomes
were stratified on sex or on imprisonment-status. In study I, multiple
sex differences in associations between psychiatric diagnoses and risk
of crime in youth emerged. Similarly, the role of psychiatric
diagnoses in the risk of injuries and premature death were analyzed
within non-imprisoned and imprisoned youth offenders separately in
study II and demonstrated that the significance of psychiatric
diagnoses may vary between these two groups.

6.1.4.1 Sex differences in association between psychiatric
diagnoses and risk of crime in youth

Previous research has been inconclusive on whether females or males
with psychiatric diagnoses have a higher risk for crime. Some studies
have found similar risks among both sexes (Anderson et al., 2012;
Silva et al., 2014). Others have found males to have higher risk
estimates than females (Duke et al., 2018; Heeramun et al., 2017;
Peltonen et al., 2020), and some studies have found females to have
higher risk than males (Bennet et al., 2008; Fogden et al., 2016; Kofler
et al., 2011; Mohr-Jensen et al., 2019; Stevens, et al., 2015). In study I,
there were several sex differences observed. These differences were
mainly found for violent criminal convictions, where females with all
psychiatric diagnoses (i.e., substance use disorders, ADHD,
depression, intellectual disabilities, or autism spectrum disorders),
except PTSD, had higher risk of violent crimes than males with these
psychiatric diagnoses. Fewer sex differences were observed when the
outcome was non-violent crimes, with only females diagnosed with
depression, PTSD, or autism spectrum disorders displaying a higher
risk than males with these diagnoses. When considering
comorbidities, comorbid internalizing disorders exhibited the most
notable sex differences, followed by externalizing disorders, and,
lastly, comorbid neurodevelopmental disorders where sex differences
were only observed for depression. These sex differences again
demonstrated that females with psychiatric diagnoses had a higher
risk of criminal convictions than males with psychiatric diagnoses.
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Taken together, the results from study I show that females with
psychiatric diagnoses have a higher risk of criminal convictions than
males with psychiatric diagnoses. The results from study I therefore
supports and extends previous research findings showing that
psychiatric diagnoses may play a more significant role among females
in risk of crime in youth than males. Given that males have much
higher crime rates than females in general (e.g., Bennett et al., 2005),
the role of psychiatric diagnoses may be more likely to have a direct
impact on crime in youth among females than among males (Stevens
et al., 2015). Another possible reason for the noted sex differences
may be that, for certain psychiatric diagnoses, females might require
more severe symptoms to receive a diagnosis (e.g., ADHD; Quinn, &
Madhoo, 2014). Consequently, the observed sex differences could be
due to differences in levels of severity of diagnoses among males and
females, which could affect the associations with criminal convictions
(Mohr-Jensen et al., 2019).

The sex differences were more pronounced for violent crimes as
compared to non-violent crimes, which is in line with previous
research showing that female offenders engaging in more severe
criminal activities exhibit higher rates of psychiatric diagnoses
compared to their male counterparts (Beaudry et al., 2021a). Given
the relative rarity of females committing violent crimes compared to
males, the association between psychiatric diagnoses and violent
crimes might be more pronounced among females than males
(Hodgins, 2022). This suggests that females may necessitate more
severe psychopathology to engage in violent criminal behavior,
contributing to the observed sex differences in violent crimes. Given
that many risk assessments and treatment efforts do not directly
consider sex differences (Stevens et al., 2015), this underscores that
females diagnosed with psychiatric disorders may be particularly
vulnerable of future crime, especially for violent crimes.
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6.1.4.2 Risk factors for unintentional injury and premature
death among non-imprisoned and imprisoned youth
offenders

In study II, results showed that in general, imprisoned youth
offenders had a higher risk of both unintentional injuries and
premature death than non-imprisoned youth offenders. While
incarceration per se has been shown to be a stressor that negatively
affect both mental and somatic health and thus could increase risk of
injuries and premature death (Massoglia & Pridemore, 2015), these
findings are more likely to reflect the severity of criminal activity.
Previous research suggested that individuals who commit multiple
crimes or violent crimes tend to have a more antisocial and riskier
lifestyle in general that puts them at risk for severe adverse outcomes
such as injuries or death (Farrer et al., 2013; Kjelsberg & Laake, 2010;
Stenbacka et al., 2019; Zlodre & Fazel, 2012). Thus, the group of
imprisoned youth offenders in study II is likely to have an overall
high risk for risky behaviors which thereby can explain the high rates
of injuries and premature death as compared to non-imprisoned
youth offenders. This has also been supported in criminological
theories, where more chronic and serious offenders have a high risk
of facing adverse outcomes such as premature death (Moffitt, 2018;
Piquero et al., 2007, 2011).

Considering psychiatric diagnoses, the results showed that among
non-imprisoned youth offenders, those who were diagnosed with a
psychiatric disorder had a higher risk for both unintentional injury
and premature death compared to those without psychiatric
diagnoses. Among imprisoned youth offenders, individuals with
psychiatric diagnoses had an increased risk for premature death but
not for unintentional injuries. To my knowledge, this is the first
study to examine the role of psychiatric diagnoses in the risk of
unintentional injuries among non-imprisoned and imprisoned youth
offenders.

The increased risk for premature death among youth offenders with
psychiatric diagnoses is in line with previous work (Chassin et al.,
2013; Salias et al., 2006). However, study II extends on previous
research by demonstrating that the role of psychiatric diagnoses may
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differ between subgroups of youth offenders. In study II, the risk
estimates for psychiatric diagnoses and injuries and mortality were
higher among non-imprisoned youth offenders than among
imprisoned youth offenders. This suggest that although imprisoned
youth offenders had a higher risk of injuries and morality than non-
imprisoned youth offenders, psychiatric diagnoses may play a more
significant role for injuries and mortality among non-imprisoned
youth offenders. This indicates that imprisoned youth offenders have
an overall high risk of these outcomes, whereas non-imprisoned
youth offenders are a more heterogeneous group where psychiatric
diagnoses contribute to the risk of injuries and mortality to a higher
extent. Even if psychiatric diagnoses were associated with an increased
risk of premature death among imprisoned youth offenders in study
I1, the lower risk estimates are somewhat in line with prior research
conducted on adults, where psychiatric diagnoses increased the risk
for mortality among adult offenders given community-based
sentences (i.e., not-imprisoned; Yukhnenko et al., 2023b), whereas
only substance use disorders, but no other psychiatric diagnosis
increased the risk of mortality among adult prisoners (Chang et al.,
2015b). Thus, results from study II adds to the literature by
demonstrating that these contrasting results may be applicable among
youth offenders as well. Given the limited research examining this
among youth offenders, and the issues with statistical power to
explore the role of psychiatric diagnoses among imprisoned youth
offenders in study II, more research is needed to make any firm
conclusions about this.

6.2 The role of psychiatric diagnoses in the association between
violent victimization and reoffending among youth offenders

In study III, the aim was to examine the role of psychiatric diagnoses
in the association between violent victimization and reoffending
among youth offenders. Overall, results from study III showed that
youth offenders who have been victimized had about 1.4 times higher
risk to reoffend than not victimized youth offenders. Notably,
findings form study III revealed a consistency in the association
between violent victimization and reoffending among youth
offenders, irrespective of whether they had psychiatric diagnoses or
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not. In other words, similar associations between violent
victimization and reoffending were found for youth offenders with
and without psychiatric diagnoses. This suggests that violent
victimization could represent a psychosocial challenge on its own,
potentially leading to adverse psychological impacts and problem
behaviors (Hanson et al., 2010; Hogg et al., 2023), over and above the
effects of psychiatric diagnoses.

Results from study III deviate from previous research that has
established that psychiatric diagnoses are strongly linked to the
victim-offender overlap (Ghirardi et al., 2023; Latvala et al., 2023;
Sariaslan et al., 2020), which indicates that there should be an
additive risk of both being diagnosed with a psychiatric disorder and
being victimized. Instead, results from study III are in line with
previous studies showing that victimization may have a direct effect
on reoffending over and above psychiatric diagnoses or negative
emotions such as anxiety, negative coping, and frustration (Bui et al.,
2021; Cho & Lee, 2022; Wolff & Baglivio, 2017). One potential
explanation for this could be that victimization in study III was due to
violence, which has been shown to be a strong risk factor for
reoffending in general (Basto-Pereira & Farrington, 2022).

On a similar note, the mean age of first violent victimization among
youth offenders was low (6 years of age). This suggests the possibility
of early exposure to violence within the family environment, which is
one of the strongest risk factors for crime among youth (Basto-Pereira
& Farrington, 2022). Taken together, victimization in study III could
reflect severe exposure to violence in young ages and thus be a strong
risk factor on its own and thereby diminishing the role of psychiatric
diagnoses in the risk of reoffending. Given that victimization can
result in mental, emotional, and behavioral problems (Hanson et al.,
2010), this indicates that victimization can be an important
therapeutic target for rehabilitation, even for youth offenders who do
not have a diagnosed psychiatric disorder. In light of the limited
research on the role of psychiatric diagnoses in reoffending among
youth offenders specifically, study III contributes to the literature by
underscoring the importance to explore the interplay between
psychiatric diagnoses and other significant risk factors. This approach
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will enhance our comprehension of the nuanced influence of
psychiatric diagnoses in the broader context of reoffending among
youth offenders.

6.2.1 Violent victimization as a risk factor for reoffending among
youth

Since psychiatric diagnoses did not play a significant role in the
association between violent victimization and reoffending, violent
victimization is suggested to be an important risk factor on its own.
The magnitude of the association between violent victimization and
any reoffending (HR: 1.4) was comparable to estimates from other
studies on adult prisoners (Taylor, 2015), youth offenders (Bui et al.,
2021; Wylie & Rufino, 2018) and for studies using broader
definitions of childhood adversities, abuse, and neglect (Cho & Lee,
2022; Fox et al., 2015; Vitopoulos et al., 2018; Wolff & Baglivio, 2017;
Wolff et al., 2017). However, few studies have examined various
forms of reoffending. Findings from study III revealed that violent
victimization posed a higher risk for violent reoffending (HR: 1.66,
Cl:1.48-1.85) compared to non-violent reoffending (HR: 1.30, CI:
1.21-1.39). Previous research on the victim-offender overlap, albeit
not specifically focused on reoffending, have indicated that while
victimization is related to crime in general, there can be specificity in
the overlap (Cops & Pleysier, 2014; McGloin et al., 2011; Miley et al.,
2020; Posick, 2013; Silver et al., 2011). These studies have found that
violent victimization is in particular associated with violent
criminality. In a large-scale study on youth offenders (Miley et al.,
2020), it was found that violent victimization exhibited the strongest
association with an increased risk of violent offending as compared to
sexual or drug-related offending. This could potentially explain why
study III within the present dissertation found a stronger association
for violent reoffending than non-violent reoffending since the
exposure was violent victimization. One suggested explanation of this
specificity is related to social learning theory, where individuals may
learn behaviors such as violence by experiencing the violence
themselves (Akers, 2017). Nevertheless, findings from study III
extends on previous research demonstrating that violent victimization
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is associated with both non-violent and violent reoffending among
youth offenders.

6.3 Main findings in relation to developmental and life-course
criminology

The risk factors and outcomes studied within this dissertation can be
understood within the context of developmental and life-course
criminological theories. Results within the present dissertation shows
that individual risk factors related to mental, emotional, and
behavioral dysregulations in youth are associated with crime, which
are central factors in these theories. Given the age range of psychiatric
diagnoses in study I, the role of psychiatric diagnoses in the risk of
crime can partly be understood from Moftitt’s dual taxonomy (1993).
The theory posits that there is a group of individuals who have
neuropsychological deficits in childhood which induce negative
interactions with others, especially parents, due to problematic
behaviors and temperament which makes the surrounding
environment react negatively to the child. This in turn contribute to a
growing and persistent repertoire of antisocial behaviors (Moffit
1993, 2018). Not only could this explain the strong associations
observed in study I, where psychiatric diagnoses related to
impulsivity, hyperactivity, and low self-control increased the risk of
crime in youth, but also why these diagnoses were associated with
later adverse outcomes such as injuries and premature death in study
II. Thus, the results from study I and study II are consistent with the
idea that these mental, emotional, and behavioral dysregulations from
a relative early age can be stable within individuals and thereby be
associated with a persistent increased risk of crime and risky behaviors
leading to these outcomes.

Moftitt (1993) also presents another group characterized by a delayed
onset of antisocial behaviors, primarily influenced by maturity and
peer socialization. Although this group is anticipated to desist from
criminal activities as they mature, evidence suggests that engaging in
antisocial behaviors may lead to subsequent challenges, including
substance use disorders, internalizing issues such as anxiety and stress,
imprisonment, or academic failure (McGee & Moftitt, 2019). These
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complications may contribute to a sustained pattern of crime and
other adverse outcomes. While the present dissertation did consider
the temporal aspects by only including psychiatric diagnoses that
were registered before the criminal conviction, it is essential to
acknowledge that not all criminal activities result in convictions or
are recorded in official registers. This raises the possibility that some
youths may have engaged in criminal behaviors before receiving a
psychiatric diagnosis, a scenario discussed in more detail in section
6.4.1.1. Consequently, while the results from this dissertation align
with the concept of the first group characterized by early
neuropsychological deficits, it is possible that some youths developed
psychiatric diagnoses due to prior involvement in antisocial or
criminal behavior and therefore have a stability and continuity of
crime and other adverse outcomes.

Moftitt’s dual taxonomy (1993) and Farrington’s Integrated Cognitive
Antisocial Potential theory (ICAP; Farrington, 2003) also emphasize
on the role of family factors in shaping criminal behavior. As
mentioned, the dual taxonomy theory suggest that
neuropsychological deficits (such as psychiatric diagnoses) in children
are thought to have a negative influence on parent-child relations and
thereby increase the risk of crime (Moffitt, 1993, 2018). Similarly,
ICAP proposes that having criminal parents can serve as antisocial
role models, influencing children to adopt criminal behaviors
(Farrington, 2033). While the explicit testing of these theories was not
conducted within this dissertation, the results from study II revealed
parental criminal convictions and parental psychiatric diagnoses
emerged as significant risk factors for injuries and premature death
among youth offenders. Although family history is likely to have a
heritable influence of committing crimes, developing psychiatric
diagnoses, and dying prematurely, these theories highlight the role of
family history as an environmental factor. Parents with a history of
crime or psychiatric diagnoses may contribute to problematic parent-
child relationships, thereby enhancing the risk of criminality (Kamis,
2021; Kjellstrand & Eddy, 2011). It could also indeed be that the child
learns certain behaviors from their parents which puts them at risk of
committing crimes or engage in risky behaviors in general (Akers,
2011). Despite meta-analyses suggesting that family factors are
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traditionally the most robust risk factors for crime and adverse
outcomes, with a purported larger role than individual risk factors
(Basto-Pereira & Farrington, 2022), results form study II present a
nuanced perspective. Although family history was associated with an
increased risk of injuries and premature death, psychiatric diagnoses
showed a higher risk estimate. This finding could be interpreted
through the lens of developmental and life-course theories, which
propose that the strength of specific risk factors varies across different
life stages (Kazemian et al., 2019). While family factors may be strong
risk factors among children and youth, study II examined outcomes
in young adulthood up to age 35. It is likely that the influence of
family factors diminish as individuals grows older with more
independence from the family. This aligns with theories positing that
the environmental impact of family history becomes less pronounced
in adulthood, with individual risk factors assuming greater
importance (Fagan & Benedini, 2019). This interpretation offers
insights into the observed higher risk associated with psychiatric
diagnoses compared to family history in study II, emphasizing the
dynamic nature of risk factors throughout the life course.

While victimization is not included in developmental and life-course
theories as a risk factor per se, it could be viewed as an individual risk
factor related to mental, emotional, and behavioral factors. Thus,
victimization could potentially have a similar pathway to crime and
persistent crime as psychiatric diagnoses, as observed in study III.
However, considering that the mean age of first violent victimization
in study III was 6 years old, it can be argued that violent victimization
in study III potentially extends to be a family factor as well. Crime
surveys have shown that when children are victimized, it is likely that
the perpetrator is someone within the family (Office for National
Statistics, 2016; Westfelt, & Sellgren Karlsson, 2023). This can reflect
an unstable and dysregulated family situation, which has been shown
to be a significant risk factor for crime (Basto-Pereira & Farrington,
2022). In addition, descriptive statistics from study III shows that
about 72% of all victimized youth offenders had parent that have
been convicted of a crime, which also could be an indication of
adverse family environment. Studies have shown that both psychiatric
diagnoses and family factors (both environmental and heritable)
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contribute to the victim-offender overlap (Beckley et al., 2018).
However, given the strong association between violent victimization
and persistent criminal offending above psychiatric diagnoses and
family history as observed in study III, developmental and life-course
criminology theories could potentially be refined by also including
victimization in their models.

Taken together, developmental and life-course theories
comprehensively incorporate individual, familial, and other
environmental risk factors to explain the development of criminal
behaviors, and also other risky behaviors that in turn can lead to
outcomes such as injuries or death. The present dissertation aligns
with these theories, revealing that both individual and familial risk
factors significantly increase the risk of criminal involvement and
subsequent adverse outcomes among youth offenders. While there
may be a temptation to contrast these risk factors against each other,
it is important to recognize that no singular, universal mechanism
entirely accounts for these outcomes. Instead, as demonstrated by the
aforementioned theories, it is a constant interaction between
individual risk factors and environmental risk factors that shapes the
initiation, persistence, and, for some individuals, the cessation of
criminal and other risky behaviors.

6.4 Methodological considerations

6.4.1 Misclassification of variables

One of the central methodological considerations in observational
and register studies is misclassification of studied variables.
Misclassification refers to incorrectly assigning an individual into a
category of a variable. This could lead to incorrect estimation of
associations between exposure and outcomes. There are two types of
misclassifications: (1) non-differential misclassification where the
probability of individuals being misclassified is random and thus
equal across all individuals in the study, and (2) differential
misclassification which is when the misclassification is not random
and the probability of being misclassified differs between groups in
the study (Porta, 2014; Rothman, 2012). The non-differential
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misclassification is thought to not affect the estimates in a significant
way, whereas differential misclassification could lead to biased results.

6.4.1.1 Crime

In this dissertation, criminal convictions were used to measure crime,
which do not capture all actual crimes committed. First, not all
crimes are reported to the polices or other authorities. Estimations
have shown that only around 15% to 40% of all violent crimes are
reported to the police in Sweden (National Council for Crime
Prevention, 2023b, 2023c¢). Second, not all reported crimes lead to a
conviction. Estimates show that only about 8% of all reported crimes
in Sweden leads to a conviction (National Council for Crime
Prevention, 2023a). Thus, the prevalence of crime is largely
underestimated in the studies included in this dissertation, leading to
a large proportion of false negatives. This misclassification of
individuals as non-offenders is differential where certain groups of
individuals are more likely to be misclassified than others. For
example, some types of crimes (e.g., serious violent crimes or certain
property crimes due to insurance matters) are reported and leads to a
conviction to a higher extent than others. In addition, research has
shown that although courts are ought to be objective in sentencing,
there are sentencing disparities related to demographical factors such
as ethnicity or sex (Mustard, 2001; Topaz et al., 2023;). Thus, although
the studies in this dissertation have high proportion of true positives,
future studies could combine other sources of data to measure crime
in order to balance out the proportion of false negatives and thereby
reduce this misclassification bias.

In study I and III, criminal convictions were separated into non-
violent and violent crimes and studied as separate outcomes.
However, few youth offenders are so called “specialist” that only
commits one type of crime (Mazerolle & McPhedran, 2019). It is
rather likely that youth offenders commit a variety of crimes. In
Sweden, multiple crimes can be processed within the same
conviction, where the most severe crime is usually marked as the
main crime. So, it could be that those who were defined as violent
offenders have also committed non-violent crimes. However, given
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the theoretical nature of crime that is thought to be captured by
studying non-violent and violent crimes (i.e., the severity of
criminality), defining offenders as violent even if they have
committed non-violent crimes is justifiable. Related to the problem
with dark figures, it is also possible that offenders defined as non-
violent within these studies have committed violent crimes in the past
but not been convicted of it. Another issue related to this is that in
study I, where first criminal conviction in youth was the outcome, it
is not possible to fully ensure that individuals were free of the
outcome prior to exposure. In other words, it is possible that
individuals had committed crimes, but not received a criminal
conviction, prior to being diagnosed with a psychiatric diagnosis. In
that case, there is a risk of overestimating the association between
psychiatric diagnoses and criminal convictions since research has
shown that prior criminal offending is the most important risk factor
for future offending, thus putting individuals at an overall heightened
risk of convictions.

6.4.1.2 Psychiatric diagnoses

To define and measure psychiatric diagnoses, I relied on data from
patient registers based on ICD-codes. The data in the registers only
covers inpatient data, and specialist outpatient data since 2001. Thus,
diagnoses are ascribed by a treating psychiatrist who can use other
forms of assessment systems than ICD. In practice, most psychiatrists
use DSM to evaluate diagnoses, but then code it in the charts using
the ICD-system. Although there could be some disparities between
DSM and ICD, the Swedish inpatient register has been shown to have
a positive predictive value of 85-95% for all diagnoses (Ludvigsson et
al., 2011). In addition, reliance on clinically determined diagnoses
enables results to be more readily generalized to clinical settings
where structured diagnostic interviews are utilized infrequently and
enables comparisons between studies.

ICD-based diagnoses only capture the most severe cases, particularly
within registers limited to inpatient or specialist outpatient data,
excluding primary care information. Treatment-seeking behaviors,
varying among different groups of individuals, introduce non-
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random patterns and thus non-differential misclassification, leading
to an increased likelihood of false negatives. Conversely, the registers
are more likely to capture true positives, thereby mitigating the bias
of false positives. The prevalence of psychiatric diagnoses is
underestimated due to the bias of false negatives. The impact this has
on associations remains unclear; on one hand, the inclusion of only
the most severe cases may lead to potential overestimation by limiting
variation in exposure data. On the other hand, the exclusion of less
severe cases may result in underestimation due to lower prevalence.

6.4.1.3 Violent victimization and unintentional injuries

Information about violent victimization (in this dissertation defined
as injuries due to assault) and unintentional injuries was obtained
from the National Patient Register. Since only injuries that led to
hospitalization are registered, it is likely that only the most severe
cases are captured by the registers. Thus, the prevalence of injuries is
likely to be underestimated. In addition, both victimization and
unintentional injuries are measured with concern of the intent or
nature or the injuries. For example, there is a possibility that some
injuries that are diagnosed to be due to assault (i.e., victimization)
could be due to other circumstances than assault. Similarly,
unintentional injuries are diagnosed based on intent, where some
injuries could be intentional but misdiagnosed as unintentional. One
potential explanation of this misclassification is that the intent or
nature is not necessarily relevant for the health care services
(Socialstyrelsen 2022). However, this type of misclassification is
estimated to be small (Ludvigsson et al., 2011).

6.4.2 Confounders and mediators

Even if the studies included in this dissertation adjusted for multiple
confounders that most studies in the criminological research field
have not addressed (e.g., family history), there are some factors related
to confounding and mediation that have not been addressed.
Although some of the most relevant psychiatric diagnoses have been
studied, not all potential diseases and conditions have been included.
For example, multiple studies have emphasized on traumatic brain
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injury as a risk factor of both psychiatric diagnoses, aggression, crime,
and premature mortality (Schwarzbold et al., 2008; Sariaslan et al.,
2016a, 2016b). Thus, traumatic brain injury could be a potential
confounder for associations between psychiatric diagnoses, crime, and
mortality. It could also be a consequence of violent victimization as
measured in study III, and thus be a mediator between victimization
and reoffending, something future studies should consider. In
addition, I did not consider more environmental factors such as
antisocial peers or lack of social support which has been linked to risk
of criminality (Basto-Pereira & Farrington, 2022). This kind of
information is not available in the registers but could contribute to
the heightened risk observed in the studies and thus be unmeasured
confounders.

Most individuals who receive a psychiatric diagnosis within inpatient
or specialist outpatient care also receives some kind of treatment. This
is also offered to youth offenders from either social services or within
secure youth care or prison facilities. The registers do not contain
information about therapeutic or behavioral interventions or
treatments, which could counteract potential risk of future outcomes
and make individuals desist from future crime (Beaudry et al., 2021b).
In addition, some individuals may also receive pharmacological
treatment, which is common for certain diagnoses such as ADHD or
depression (e.g., Lichtenstein). Studies have shown that risk of crime
differs within individuals when they are on versus when they are off
medication treatment (Holloway et al., 2006; Lichtenstein et al.,
2012). Thus, medication of certain conditions could also work
buffering against risk of crime and other outcomes, something the
studies included in the present dissertation did not include in
analyses. However, given the time-varying effect of medication,
simple adjustment would not be as informative as specific within-
individual analyses, something future studies should continue to
explore.

Lastly, I did not examine potential mediating risk factors between
criminal conviction in youth and injuries and mortality (study II) or
reoffending (study III). Psychiatric diagnoses were only measured up
until age 15 in study II. Given that many youth offenders receive a
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psychiatric diagnosis during or after their first conviction, there is a
possibility that future psychiatric diagnoses could mediate the risk for
injuries and premature death. I also did not consider crime
trajectories which could affect risk of injuries and mortality. Studies
have shown a dose-response relationship between number of crimes
and future adverse outcomes (e.g., Stenbacka et al., 2012). Thus,
certain youth offenders in study II have most likely committed
multiple crimes in their adulthood as well and thus be at a higher risk
of injuries and mortality. Similarly, due to the known overlap
between victimization, crime and psychiatric diagnoses, there is a
possibility that youth offenders in study III were victimized or
received a psychiatric diagnosis between the first and second
conviction, which could mediate the association to reoffending. In
addition, I did not consider other life event such as unemployment
that also could be a mediating risk factor to both reoffending,
injuries, and mortality among youth offenders.

6.4.3 Generalizability

All studies included in this dissertation have been conducted within a
Swedish context. As mentioned in the background, the definition of
youth offenders varies across countries and jurisdictions. Sweden have
one of the wider age ranges of youth offenders, spanning from 15 to
20 years old. This age range is slightly higher than other countries
where age of criminal responsibility can be from age 10 (Casey et al.,
2022; Cipriani, 2009). The mean age of the youth offenders included
within this dissertation was around 16 years old, which is in line with
the general age-crime curve and thus suggests that the results within
this dissertation should be representative for a youth offender
population. However, research has shown that younger age at first
conviction is related with higher risk of adverse outcomes such as
mortality (Kjelsberg & Laake, 2010; Zlodre & Fazel, 2012), so age of
individuals should still be considered when interpreting and
generalizing results.

The Swedish health care and criminal justice system may also be
different from other countries. For example, health care in Sweden is
free which could influence help-seeking behaviors and treatment-
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plans that is different from other countries. There is also likely to be
differences in health care policies that affect treatment of individuals,
which in turn can influence risk of certain outcomes (e.g., crime and
other adverse outcomes). Youth offenders are also handled in a
specific way within the criminal justice system in Sweden in terms of
less severe sentences and a higher focus on rehabilitation than
punishment which can affect both interventions and treatments as
well as possibilities of reintegration into the society (Janson, 2004).
This could affect the generalizability to other societies since these
aspects can result in youth offender groups across different countries
are not equivalent in terms of initial risk of future adverse outcomes.
There are also differences across countries in laws and practices
within the criminal justice system that can result in differences of
which behaviors are considered criminal acts and how they are
punished (The National Audit Office, 2012), also resulting in
different initial risk among offenders. The results may therefore not
be generalizable to other countries with less comprehensive welfare
systems and more punitive criminal justice systems. Thus,
generalizing results to other countries should be done cautiously.

Lastly, immigrants were excluded in all three studies within this
dissertation. The reason for exclusion was to avoid information bias
of factors during childhood. Additionally, immigrants can also differ
on several factors from non-immigrants (e.g., SES, psychiatric
disorders, general health; Elshahat et al., 2022), so results in the
present dissertation should not be generalized to immigrant
populations.

6.5 Ethical considerations

One ethical concern in research on psychiatric diagnoses,
victimization, family history, and crime, is stigmatization of certain
groups of individuals. The studies included in this dissertation focus
on children and youth that have psychiatric diagnoses, been
victimized, been convicted of a crime, have parents with psychiatric
diagnoses or have been convicted of a crime, and youth offenders that
are at risk of reoffending, injuries, and mortality. There is a risk that
results highlighted in this dissertation reinforce stigmatization,
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negative stereotyping attitudes, and labeling of these individuals. This
could lead to unnecessary harm and problems with integration to the
society (Millum et al., 2019). In addition, discussion about heritability
of behaviors and genetics could label entire families in a negative way,
for example as offenders. It is therefore important to be clear in
interpretations of results and not use deterministic language but to
emphasize on the complexity of crime and other adverse outcomes
and that “risk” within this context is only potential risk and not
determined outcomes.

Another related question concerns the direction of associations and
causality among risk factors and outcomes. The studies included in
the present dissertation have not aimed at establishing causality but
rather explore risk patterns that could extend our knowledge about
the dynamic relationship between for example psychiatric diagnoses
and crime. It is unclear whether psychiatric diagnoses have a causal
impact on crime or if there are other unobserved risk factors that
explains the risk. While specific traits have been proposed to have a
strong influence on crime (Tharshini et al., 2021), it is important to
acknowledge that no single factor comprehensively accounts for the
entirety of the risk associated with committing crimes. Thus,
assumptions about psychiatric diagnoses as causes of crime and other
adverse behaviors can create unsubstantiated criminalization of
psychiatric diagnoses. This could potentially inhibit individuals to
seck help and create social isolation due to fear of stigmatization
Millum et al., 2019. This could in turn worsen the situation and
thereby lead to a heightened risk of crime and other negative
behaviors or outcomes (Millum et al., 2019). Due to this, it is
important to note that this dissertation by no means suggests that
those who have a psychiatric diagnosis will become offenders or that
all youth offenders will continue with crime or die prematurely.
Instead, the take home message of this dissertation is that the
included studies have explored patterns of risk factors that are
treatable and thereby can prevent future harm of children and youth
that experience adversities.
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6.6 Future directions

As highlighted throughout the discussion of the present dissertation,
there is still a need to further examine various aspects of the
association between psychiatric diagnoses, crime, and later adverse
outcomes among youth offenders. Although this dissertation has
considered multiple aspects regarding different types of psychiatric
diagnoses, types of crimes, sex differences, and other risk factors,
future research should examine different types of victimization, more
detailed categories of crimes, or different causes of death to extend the
knowledge obtained by this dissertation even further. For example,
research has indicated that specific psychiatric diagnoses may exhibit
varying degrees of association with different types of causes of death
(Momen et al., 2022; Yukhnenko et al., 2023b), which provides
valuable understanding of potential underlying mechanisms of risk
for premature death among youth offenders. In addition, given the
limited number of large population-based studies examining the role
of psychiatric diagnoses and outcomes among youth offenders, cohort
studies from different countries using comparable measures are
required to adequately estimate the role, and potentially the effect, of
psychiatric diagnoses on crime in youth and later outcomes among
youth offenders. This should also be studied using different study
designs, such as genetically informed designs, in order to make better
causal inferences of the influence of psychiatric diagnoses and these
outcomes among youth.

The present dissertation has demonstrated that the association
between psychiatric diagnoses and outcomes among youth offenders
may vary depending on type of diagnosis. Research has also indicated
that symptoms or severity of certain diagnoses (e.g., intellectual
disabilities) may be differently associated with crime (Latvala et al.,
2022). In light of this, there is an emerging consensus that psychiatric
and mental health may be better understood from a transdiagnostic
process instead of the existing classifications of diagnoses (Dalgleish et
al., 2022). A transdiagnostic process refers to a psychological or
biological mechanism that is relevant across multiple psychiatric
disorders (Dalgleish et al., 2022). Unlike processes that are specific to
a particular disorder, transdiagnostic processes are shared
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vulnerabilities or mechanisms that cut across different diagnostic
categories. These processes are thought to contribute to the
development, maintenance, or exacerbation of various mental health
conditions. Identifying and targeting transdiagnostic processes in
treatment interventions may offer a more comprehensive and
efficient approach, as it addresses common factors underlying
multiple disorders rather than focusing on disorder-specific features.
Research has also proposed that victimization or childhood trauma
are transdiagnostic risk factors for psychopathology (Hogg et al.,
2023; McLaughlin et al., 2020), which could indicate that studying
the underlying traits associated with both victimization and
psychiatric diagnoses could offer an insight of underlying
mechanisms behind the observed association to crime and
reoffending among youth offenders. This approach is not new to the
criminological research field which has a longstanding tradition of
identifying specific traits that are related to increased risk of crime
(i.e., risk factors such as personality traits) (Tharshini et al., 2021).
However, identifying traits within the classification of psychiatric
diagnoses that are associated with an increased risk of crime and other
adverse outcomes among youth offenders could help guide health
care professionals, who generally operate based on clinical diagnoses,
to develop better targeted treatments for these outcomes among
youth who demonstrate specific traits rather than specific diagnoses.

Future research should examine the temporal aspect of risk factors
and outcomes in more detail. Research has demonstrated that some
risk factors (e.g., violent victimization, unintentional injuries, self-
harm, or substance intoxication) may be related to an acute
heightened risk of crime outcomes (Sariaslan et al., 2016). To discern
whether a particular risk factor represents a general or acute influence
holds significant implications for treatment and prevention strategies.
While various psychiatric diagnoses have been shown to be associated
with a general risk of criminal behavior and other adverse outcomes
(as evidenced in study I and study II within this dissertation), it is
imperative for both risk assessment and treatment planning to
consider the current presence or absence of symptoms related to these
diagnoses. For example, depressive and anxiety symptoms, which we
know are risk factors for crime, may not persist consistently
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throughout an individual's life. Thus, determining whether these
symptoms are active or only present in the past could guide
healthcare professionals to discern whether these symptoms
constitute acute risk factors necessitating targeted intervention in
treatment or not. This information also holds the potential to
improve accuracy and applicability of risk assessment tools for crime
among youth.

One of the main findings within this dissertation is the identification
of risk factors in childhood and youth that are associated with both
crime and later adverse outcomes among youth offenders. Although
this next recommendation is nowhere novel, this highlights the need
of early detection and interventions of youth at risk of these
outcomes. With a growing problem of youth engaging in serious
violent crimes (Tollin, Angerbrandt, & Jonsson, 2023), it is important
to work both preventative against youth who are already involved in
crime to prevent future outcomes, but also to work preventatively
among youth at risk but not yet involved in crime. The present
dissertation has identified both psychiatric diagnoses, parental crime
and psychiatric diagnoses, and violent victimization in youth as risk
factors that persist to be associated with risk even into young
adulthood. Evaluations of interventions aiming at reducing crime
among youth offenders have shown that interventions involving
cognitive and behavioral therapy (Beaudry et al., 2021b; Jewell et al.,
2015; May et al., 2014; Pardini, 2016), youth offender diversion
programs (Schwalbe et al., 2012; Wilson et al., 2013; Wong et al.,
2016), family interventions (Farrington & Welsh, 2003), and after
school-based programs (Taheri & Welsh, 2016) all holds the potential
of reducing reoffending among youth already involved in crime.
However, most evaluation studies suffer from methodological
limitations such as small-sample sizes and short follow-up time
(Beaudry et al., 2021b). Since the results within this dissertation
demonstrates that the risk for crime and other adverse outcomes may
vary significantly across diagnoses, crime outcomes, sex, and other
subgroups of youth offenders such as non-imprisoned and
imprisoned youth offenders, large evaluation studies with sufficient
follow-up is needed to better establish what works and for whom.
Additionally, future research should also examine whether the effect
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of such interventions also can reduce other future outcomes such as
injuries and premature death. Nevertheless, the results from the
present dissertation points towards the need for both social support
and therapy among children and youth who experience mental illness
and/or adverse family environment related to violence, crime, and
mental illness. By proactively addressing these concerns early in the
lives of these youths, we have the potential not only to decrease crime
rates but also to enhance their prospects for better future outcomes.
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7 Conclusion

So, what role do psychiatric diagnoses play for crime in youth,
reoffending, injuries, and mortality among youth offenders? Well, the
simple answer is: an important role, but it is complex. In the present
dissertation, the collective results suggest that the association between
psychiatric diagnoses and crime and later adverse outcomes among
youth offenders vary in magnitude and significance depending on
type of diagnosis, presence of comorbidities, type of crime
committed, sex, crime history, and presence of other important risk
factors such as violent victimization. More specifically, the work
presented within this dissertation suggest that youth diagnosed with
externalizing disorders have the highest risk of being convicted of a
crime in youth and subsequently be injured or die prematurely.
Youth diagnosed with internalizing disorder may face a similar risk,
but with lower risk magnitudes. Associations between
neurodevelopmental disorders and crime and later adverse outcomes
are likely driven by comorbidities of other psychiatric diagnoses.

The role of psychiatric diagnoses in risk of crime in youth also
depends on type of crime studied, where the risk is higher for violent
crimes than non-violent crimes. There are also differences by sex,
where females with psychiatric diagnoses have a higher risk of being
convicted of a crime than males. The role of psychiatric diagnoses in
the risk of injuries and premature death also differs among non-
imprisoned and imprisoned youth offenders, where risk factors in
general play less of a role among imprisoned youth offenders. Lastly,
the role of psychiatric diagnoses is less relevant in the association
between violent victimization and reoffending among youth
offenders, suggesting that the role of psychiatric diagnoses may
diminish in presence of other important risk factors.

Taken together, the present dissertation suggests that there is likely no
single universal mechanism that links psychiatric diagnoses to crime
and other adverse outcomes among youth offenders. Given the varied
behavioral tendencies associated with different psychiatric diagnoses,
it is reasonable to suggest the existence of numerous potential
symptom- and syndrome-specific pathways that forms the link
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between psychiatric diagnoses, crime, injuries, and premature death.
Nevertheless, exploring risk patterns among youth offenders shed
lights on the complex pathways to certain outcomes, which helps us
understand youth offenders and the potential risk of adverse
outcomes they may face. This knowledge is much needed in order to
provide better help for youth at risk, which is not only beneficial for
the society as a whole, but more importantly, for the youth
themselves.
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