High mortality among
youth offenders

Implications for prevention and policy

Date: 06.09.2026

Credit: Norwegian Centre for Violence and Traumatic Stress Studies (NKVTS):

Ingeborg Skjaervg, Molly Carlyle, Anja Emilie Kruse, Tuva @ktedalen and Hege Oswald
Eriksen

NORWEGIAN CENTRE FOR VIOLENCE
AND TRAUMATIC STRESS STUDIES



Contents

SUMMAIY ittt ettt ettt et e e s a bt e st e e sbe e e shte e bt e s b e e easeesabeeeaeeesaeeesseeeabeeeaseesabeeeaseesabeennbeeabeeenneesabeesaseenarees 5
NOTWEEIAN SUMIMEIY ..etiiiieiiie ettt ettt ettt sb e ettt e b e e e bt e s bt e et e e sab e e saee s bt e e beesabee s bt e eabeesabeesaseesmbeenneesbaeeneenane 6
BaCKEIOUNT GNA PUIPOSE ....ueeeiieiiiie ettt eitte ettt e ettt e st e e s sttt e e e s beeessabteessabeeessabbeeeesbeeesanseeessbeeeaanbaeesanseeesanseeennn 7
Application of knowledge t0 the NOrdiC CONTEXT.......ciiiiiiiieiiiee et e e et e e e en e e saneeas 7
Aims and SCOPE OF the CUITENT FEVIEW ..cc..viiiiiiee ittt st e ettt e st e e e s e e e s s baeessaneas 8
L] 4 g Te o L TSP PSR OPROPRON 9
LITErature SEAICH .....ccoiiiii et 9
INCIUSION @NA EXCIUSION CIIEEIIA . .eeieeeiiieetee ettt st e be e et e st e s b e e sabeesaeeebeeeneesares 9
SCrEENING AN SEIECTION ..ottt ettt e bt e s bt e s bt e et e e sabeesabeesaneesmreenneeenne 10
Data EXEFACTION ..eeeieiiiiiccte bbbt s a e s s a e e ra e reenane 10
EVIAENCE SYNTNESIS.....ntiieiieitieeeeee ettt ettt st e st e st e e s ae e e s beeeabeesabeeenbeesabeeenteesneeennnennne 10
Methodological CONSIAEIATIONS .......eeeuiiiiiiiieeiie ettt ettt e sar e e bt e e sbee e b e sbeesanee e 10
FiNdIiNgS @nd INTEIPIETATIONS ..cciiiiiii ittt ettt s e st e e s sabt e e e s bt e e s e asbeeesabeeessabeeesanseeeesabeeenan 12
Cohorts and studies identified and INCIUAEM. ........coouiiiiiiiiee e s 12
Measures of premature mortality in youth offender reSEarch .........cooocveiiiiiiieii e 15
All-CAUSE MOMAILY FISK .eiiiiiiiiiiiiieie e e e e s e e e e e e st b e e e e e e e e s sbaaeeeeesasnsaaseeeesessnssanaeaeseanen 16
Mortality compared with the general POPUIATION .........oiiiiiiiciiiiiiee e e e e 16
Differences in MOMTAILY FATES ...cc..ii et st e b e sar e e sareesnee s 17
Differences in MOrtality OVEr TIME .....ooueiii et et et e st e e e e tb e e e e bt e e e s baeeeensaeeennnes 19

(018 =Ty aToT 7= 114 e L1 =P S 20
Cause-SPECITIC MOITAILY FISK.....eiirieeiieiieee ettt s b e st e st e e s be e e aeesbeeeneesares 20
SUICIAE AEATNS....eiieie ettt et ettt e s bt e s bt e sab e e sbe e s b et e bt e s b e e sbeesabeesabeeneas 21
Accidental deaths and unintentional POISONING ........ccuiiiieiiiiiieiiiirriee e e e s e e rrreeeeeesesannees 22
Violence/HOmMICIAE AEALNS .......ooieiiee et e e st e e et e s saae e e esteeeeenaeeesnneas 23
INTEINAl OF NATUIAI CAUSES ......eeiiiieiiieiee ettt et e s bt e s bt e e b e e st e e saneesbeeesanesnee s 24
MosSt COMMON CAUSES OF AEATN.....ccueiiiiiiiee ettt st st e s sae e e 24
Age at death and timing of premature MOMAlItY ........cocueeeeiiie e e e e e 26
Mortality DEFOrE @8 25 ..ottt st saa e e b e nane e ree s 26
Interpreting reported ages Al AEATN........co i i e 26
THIME TENAS. ..ttt et b e st e sab e e s et e sae e e be e e be e e ne e s b e sreenene 26
SeX dIffErenNCeS IN MOMTAITY ...cocvviiieei ettt s e e be e bt e s bt e s beesabeesabeesanee e 27
Absolute mortality and mortality relative to the general population ..........occceeiiieiiiniieiniee e 27
Violence related MOTAITY ... e e e e e e e s e s b e e e e s e bt e e e e e s eenraraeees 27
Overall interpretation of SEX IffErENCES ......cocviii i s 28
Factors associated With MOAIITY FISK .....ocuiiiiiiiieiiis ettt esaee e e sabe e e sabeeesaas 28
Serious and repeated JUSTICE INVOIVEMENT .......c.uuiiiiieeecee et e et eetr e e e bee e e e taeeennes 28
SUDSTANCE USE. ..ttt ettt ettt st e st e s a e s ab e e sb et e sbee e beeeabeeeabeesabeesaseesateenneeebeeaneenane 30
Mental health problems and SEIf-NAIM .......uiiiiii e s sree e s e e s 31



Socioeconomic and PAareNtal fTACTOIS .....ciii i e s e e s b e e e s aae e e s nees 32

Overall interpretation Of fINAINGS ....cc.oo it sbeesbe e sbeesaree e 34
Implications for POICY @Nd PraCliCe .......coicuiiiieiiiie et e e e e te e e e tte e e e atae e sabeeeestaeeeanseeesssreeaan 35

Implications for the NOrwegian CONTEXT .....cccuei ittt st st e e 35
Strengths and limitations Of The EVIAENCE..........cooviiiiiiii e s 37
REFEIEINCES ..ottt st ettt et s hte s bt e bt eae e s bt e s bt e bt eae e e bt e bt eabeea b e eaeenbe e beeabesabenbeenbes 39
APPENIX 1 — SEAICH STIAtEEIES ...eeiiiiiie ittt cee e e e e et e e e et e e e s te e e e s taeeesaseeeesasaeeaansseseeseneessseenan 43



Key findings Evidencet!

1. Youth offenders had a substantially elevated risk of premature mortality Strong

2. Mortality was highest among those with indicators for more extensive or
severe offending or justice involvement (e.g. imprisonment vs community Moderate
sanctions, or violent vs non-violent crime)

3. Despite a lower mortality risk compared to the severe youth offenders, most

deaths still occurred among youth with less severe justice involvement Moderate
4. Prominent causes of death were largely preventable: Suicides, accidental Moderate to
drug poisonings (overdoses), accidents and homicides. strong
5. A substantial proportion of deaths occurred before age 25 Moderate
6. Greater relative mortality was seen among females compared to males when | . .
. : : Limited to
each was compared to the general population. Estimates were uncertain due to
. moderate
fewer females in the cohorts.
7. Substance use and psychiatric conditions were consistently associated with
) . o Moderate
mortality and may explain some of the excess mortality risk.
8. There was some evidence that socioeconomic and family circumstances Limited

explained some of the excess mortality among youth offenders.

Implications for prevention and policy

1. Contact with the police or justice system is a critical opportunity to identify unmet health
and social needs and prevent premature deaths.

2. Collaboration between services and relevant institutions is essential to reach youth
offenders outside the justice system (e.g. completed sanctions or < 15 years of age).

3. Prevention strategies should focus on suicide prevention, and mental health and
substance use intervention, in addition to crime prevention.

Key knowledge gaps

1. Few studies focused exclusively on offending before age 18, and there were no studies on
youth offending and mortality from Norway.

2. There is limited evidence on the pathways linking youth offending to premature mortality,
especially the roles of education, employment and socioeconomic disadvantage.

3. Female youth offenders are underrepresented in the research on youth offending and
mortality.

4. No eligible studies were identified that specifically investigated mortality among people
involved in sexual offending or sexually harmful behaviours before age 18.

1 Evidence ratings are narrative judgements based on the quantity, consistency, precision and
methodological limitations of the available research; they are not formal GRADE ratings.



Summary

Background: In the spring of 2026, NKVTS was commissioned by the Norwegian Directorate of
Health to prepare a knowledge summary showing the extent of mortality (all causes and specific
causes) among people who have committed crime, violence and/or sexual abuse before the age of
18. The summary also includes perspectives on risk factors at the individual and system level, and
how these factors are connected to mortality.

Methods: Evidence on youth offending and mortality was restricted to the Nordic countries and
other countries with comparable justice- and welfare systems (e.g. some European countries,
Australia, New Zealand). Systematic searches were conducted in PubMed and PsycInfo databases
and supplemented with searches for reports and other sources not registered in these databases.

Findings: We found 16 publications from 11 cohorts with a primary focus on youth offending and
mortality, and an additional 5 publications from 5 cohorts with a secondary focus on youth
offending and mortality. The literature indicates substantially elevated mortality risk for youth
offenders, particularly for those who had been imprisoned or were repeat offenders. Although the
mortality risk was highest among severe youth offenders, most deaths still occurred among youth
offenders with less severe justice involvement. The deaths largely had preventable causes, such
as overdose, suicide, accidents or homicide. Many deaths occurred at an early age, and there were
indications that a substantial proportion of deaths occurred before age 25. There was also evidence
that the relative increase in mortality, compared with the corresponding general population, was
greater among female than male youth offenders. Factors that were most strongly associated with
premature mortality, in addition to more severe criminal involvement, were substance use and
mental disorders, with some evidence of socioeconomic and parental factors also associated with
mortality risk.

Conclusions and implications: Together, these findings indicate that youth offenders represent a
group with accumulated disadvantage, with elevated mortality representing one of the most severe
and tragic outcomes. Youth offending may therefore serve both as a critical signal of unmet support
needs and as a strategic opportunity for intervention to improve life trajectories before transitioning
to adulthood. Mental healthcare, suicide prevention and substance-use interventions should
therefore be central components of prevention.

NKVTS aims to be reliable, work in accordance with national guidelines from the Directorate of
Health, and present up-to-date and evidence-based information in a format that is easy to
understand for professionals and decision-makers.

Contributors: Internal staff at NKVTS: Ingeborg Skjeervg (senior researcher), Molly Carlyle (senior
researcher), Anja Emilie Kruse (senior researcher), Tuva @ktedalen (senior researcher), and Hege
Oswald Eriksen (research librarian).



Norwegian summary

Bakgrunn: Varen 2026 fikk NKVTS i oppdrag av Helsedirektoratet & utarbeide en
kunnskapsoppsummering som viser omfanget av dadelighet (alle dgdsarsaker og spesifikke
dgdsarsaker) blant personer som har utgvd kriminalitet, vold og/eller seksuelle overgrep far fylte
18 ar. Oppsummeringen inkluderer ogsa perspektiver pa risikofaktorer pa individ- og systemniva
og hvordan disse faktorene er forbundet med dadelighet.

Metode: Litteraturen om ungdomskriminalitet og dgdelighet ble begrenset til de nordiske landene
og andre land med sammenlignbare retts- og velferdssystemer (f.eks. enkelte europeiske land,
Australia og New Zealand). Det ble giennomfgrt systematiske sgk i databasene PubMed og
PsyclInfo, supplert med sgk etter rapporter og andre kilder som ikke er registrert i disse databasene.

Funn: Vi fant 16 publikasjoner fra 11 kohorter med et primeert fokus pa ungdomskriminalitet og
dgdelighet, og ytterligere 5 publikasjoner fra 5 kohorter med et sekundaert fokus pa
ungdomskriminalitet og dgdelighet. Litteraturen indikerer en betydelig forhgyet risiko for dgdelighet
blant unge lovbrytere, seerlig blant dem som hadde veert fengslet eller begatt gjentatte lovbrudd.
Selv om risikoen for dgdelighet var hgyest blant unge med mer alvorlig kriminalitet, forekom de
fleste dgdsfallene likevel blant unge lovbrytere med mindre alvorlig involvering i rettssystemet.
Dgdsfallene skyldtes i stor grad arsaker som kunne veert forebygget, som overdoser, selvmord,
ulykker eller drap. Det var ogsa resultater som indikerte at dgdsfallene forekommer i ung alder, og
at en betydelig andel av dadsfallene skjedde far fylte 25 ar. Flere studier viser ogsa at den relative
risikoen for dgd, sammenlignet med befolkningen generelt, var hgyere blant kvinnelige enn blant
mannlige unge lovbrytere. Faktorene som, i tillegg til mer alvorlig involvering i kriminalitet, var
sterkest forbundet med tidlig dgdelighet, var rusmiddelbruk og psykiske lidelser. Det var ogsa noe
dokumentasjon pa at sosiogkonomiske og foreldrerelaterte faktorer var forbundet med
dadelighetsrisiko.

Konklusjoner og implikasjoner: Samlet indikerer disse funnene at unge som er involvert i
rettssystemet, utgjgr en gruppe med en opphopning av belastninger, der forhgyet dgdelighet
representerer et av de mest alvorlige og tragiske utfallene. Involvering i rettssystemet kan derfor
fungere bade som et kritisk signal om udekkede stattebehov og som en strategisk mulighet for
titak som kan forbedre livsforlgp for overgangen til voksenlivet. Psykisk helse,
selvmordsforebygging og rusmiddelbruk bgr derfor veere sentrale omrader som adresseres
giennom tiltak.

NKVTS har som mal & veaere palitelig, arbeide i samsvar med nasjonale retningslinjer fra
Helsedirektoratet og presentere oppdatert og kunnskapsbasert informasjon i et format som er lett
a forsta for fagpersoner og beslutningstakere.

Bidragsytere: Interne medarbeidere ved NKVTS: Ingeborg Skjeervg (seniorforsker), Molly Carlyle
(seniorforsker), Anja Emilie Kruse (seniorforsker), Tuva @ktedalen (seniorforsker), og Hege Oswald
Eriksen (forskningsbibliotekar).



Background and purpose

Premature mortality can be considered one of the most severe and tragic outcomes. For society,
premature and avoidable deaths result in substantial losses of human potential, productivity, and
future contributions, in addition to the healthcare, welfare, and justice-related costs associated
with the vulnerabilities that often precede premature death (Lyszczarz, 2019).

There is strong evidence of elevated mortality among criminally involved adult populations,
including in Norway. Many studies have examined mortality after prison release, specific causes
such as overdose, and differences in mortality following release from high- and low-security prisons
(Borschmann et al., 2024; Bukten et al., 2022; Bukten et al.,, 2017; Martinez et al., 2026;
Skardhamar & Skirbekk, 2013; Svendsen et al., 2024; Tverborgvik et al., 2023). There is less
research on youth offending and mortality, particularly in Europe and the Nordic countries. One
systematic review published in 2026 focused solely on mortality among youth offenders between
ages 10 to 19 years (Martinez et al., 2026), including 8 study cohorts from the US (4), Australia (2),
Scotland (1), and Estonia (1). Overall, the review indicated that mortality was 6 times higher among
youth offenders than the general population. This leaves a need to summarize evidence that is
relevant to Norway and other countries with comparable justice, health, and social systems.

For youth involved in the justice system, the heightened mortality risk can be viewed as the
culmination of a long trajectory of accumulated disadvantage; including adversity, poor mental
health, substance use problems, educational exclusion, and socioeconomic disadvantage from an
early age. Criminal involvement among children and young people is considered a marker of severe
social disadvantage (Astridge et al., 2023; Friestad & Skardhamar, 2026; Kurpiel & McVie, 2025;
Savolainen et al., 2018; Skjeervg et al., 2024; Thomas et al., 2025). Young people in contact with
the justice system frequently experience multiple vulnerabilities, including poor mental health
(Beaudry et al., 2021; Borschmann et al., 2020; Murie et al., 2026; Rice et al., 2023), substance
use disorders (Yonek et al., 2019), school exclusion (Arnez & Condry, 2021; Bond & Davidson,
2025; Huttunen et al., 2023), family adversity (Aazami et al., 2023; Duran-Bonavila et al., 2017),
and weak attachment to the labour market (Dorsett & Thomson, 2025). Justice-involved young
people also report greater severity of childhood trauma, adversity, and other stressors such as
poverty (Baglivio & Epps, 2016; Gunuboh, 2023). Justice involvement before the age of 18
indicates that these vulnerabilities have accumulated early in the life course.

While cumulative early risk may precede youth offending, contact with the justice system itself may
further compound disadvantage by disrupting development, limiting educational and employment
opportunities, and increasing the risk of recidivism, social exclusion, and mental health problems
(Ackerman et al., 2024; Thomas et al., 2025). Youth justice involvement therefore represents both
a critical risk period, and a strategic window in which coordinated, evidence-based responses can
fundamentally alter life trajectories (Jaggi et al., 2020).

Application of knowledge to the Nordic context

Although recent review and registry-based studies consistently report elevated mortality among
justice involved youth, application of their findings to the Norwegian context should be made with
caution. Many recent syntheses combine evidence from countries with substantially different
justice, welfare, and healthcare systems (Martinez et al.,, 2026), or acknowledge that these



differences play a significant role in mortality rates (Borschmann et al., 2024). A large share of the
evidence comes from the USA, where social and institutional contexts differ markedly from those
in the Nordic countries. One review already highlighted lower relative mortality estimates in the USA
than in Europe. This may partly reflect higher incarceration rates and smaller mortality differences
between justice involved and general populations in the USA (Borschmann et al., 2024). Countries
with lower incarceration rates often have prison populations with more severe offending and
accumulated health risk factors.

Furthermore, many systematic reviews apply stringent inclusion criteria related to data types and
outcome measures, which may exclude publications and reports that could be relevant for a Nordic
context. For example, the largest and most up-to-date synthesis applied no country restrictions but
included only eight cohorts because it prioritised homogeneity among the included studies
(Martinez et al., 2026). Another meta-analysis drew on large international adult cohorts and did not
focus specifically on adolescent justice exposure (Borschmann et al., 2024). These key factors
underscore the need for a broader synthesis of evidence from countries with comparable welfare
and justice systems, to support cautious generalisation to Nordic settings and identify remaining
knowledge gaps.

Aims and scope of the current review

As commissioned by the Norwegian Directorate of Health, the current review aimed to assess and
synthesize all available evidence on premature mortality among people involved in criminal activity.
We aimed to focus on young people aged approximately 10-18 years when involved in criminal
activity/the justice system, while also allowing studies that had a wider age range, as long as a
substantial proportion of the population was under 18. All types of criminal or justice system
involvement were considered. To be applicable to the Nordic context, the synthesis focused on
findings from countries with broadly comparable welfare, healthcare, and justice systems, including
the Nordic countries, broader Europe, Australia and New Zealand. All types of study designs were
considered.

Population: Primarily youth aged 10-18 involved in crime or the justice system
Types of criminal Charged, convicted, imprisoned, community sanctions.
involvement:

All- cause, suicide, overdose / poisoning, accidental death, violent

Types of mortality: death, disease.

Countries of relevance: Nordic countries, broader Europe, Australia and New Zealand




Methods

Literature search

Systematic searches were conducted in PubMed and PsycINFO and covered literature published
between 1 January 2000 and 29 August 2026. Search terms included concepts relating to young
people, criminal offending or criminal justice involvement, and mortality. The complete search
strategies, including the exact search terms and combinations, are provided in Appendix 1.

The systematic database searches were supplemented by targeted searches for studies
addressing specific gaps identified during the review process. One such gap was mortality
outcomes among youth sexual offenders or persons with sexually harmful behaviours in youth (see
Appendix 1 for search strategies).

Grey literature (defined as any research or findings reported outside of academic, peer-reviewed
and published articles) was also considered, including reports published by governmental
agencies, research institutions, and other relevant organizations. The current review included
original investigations and therefore other reviews and meta-analyses were not themselves
included in the synthesis, yet were used to identify potentially eligible primary studies not captured
by our searches.

Inclusion and exclusion criteria

Studies from the United States were excluded despite the substantial amount of US research
concerning youth offending. This decision was made because important differences in criminal law,
the treatment of children and adolescents within the criminal justice system, firearm availability
and regulation, and health and welfare systems may limit the applicability of US findings to Norway.

Table 1: Eligibility criteria for inclusion of publications

Inclusion criteria Exclusion criteria

1. Published between 1 January 2000 and
29 August 2026

2. Reported all-cause or cause-specific 1. Only reported mortality as a composite

mortality outcomes

. Included individuals who had engaged in
offending or had formal criminal justice
involvement before the age of 18

. Included a cohort from a Nordic or other
European country, Australia, or New
Zealand

. Reported original empirical research, and
was not a review, editorial, commentary or
other publications without original
empirical data

outcome, e.g. “disability and mortality”

. Reported only deaths occurring during

imprisonment or detention

. Did not distinguish between youth and

adult offending at all, or the majority of the
offending population described were
clearly older adults

. No full text available




Screening and selection

The database searches identified 1 568 potentially relevant records, after removal of duplicates.
Titles and abstracts were screened against the eligibility criteria (Table 1), followed by full-text
assessment of potentially relevant publications. Screening was conducted by primarily one
reviewer. In addition to the database searches, targeted and grey literature searches, reference list
screening, or other sources were conducted.

Data extraction

Information was extracted using standardized tables in Excel. Extracted information included:
country and study design; characteristics and size of the study population; participants’ age at
offending or criminal justice involvement; definition and measurement of criminal involvement;
comparison or reference population; follow-up period; number of deaths; and mortality measures.

When several publications reported findings from the same or overlapping cohorts, these
publications were linked and considered together to avoid treating the same participants as
independent evidence (see Table 2 for grouping of publications from the same cohorts).

Evidence synthesis

The included studies varied considerably in their population definitions, forms of criminal or justice
system involvement, comparison groups, follow-up periods, mortality outcomes and statistical
methods. Given this heterogeneity, the findings were synthesised narratively rather than
statistically pooled. The narrative synthesis compared findings across studies to identify recurring
patterns, differences and areas of uncertainty. Crude and adjusted findings were distinguished,
and the different measures used, including cumulative mortality risks, mortality rates, standardised
mortality ratios, hazard ratios, and odds ratios, were considered when interpreting the results.
Attention was given to differences in age, sex, definitions of criminal involvement, the timing and
duration of follow-up, reference populations and variables included in adjusted analyses.

Strength of evidence was assessed narratively, considering the number and size of the cohorts,
consistency and precision of the findings, and major methodological limitations. Findings were
categorised as having limited, moderate or strong supporting evidence. These ratings informed
interpretation but were not used to exclude studies. The aim was to provide a comprehensive and
accessible account of the evidence while recognising that estimates derived from different
methods and populations are not necessarily directly comparable.

Methodological considerations

Youth criminal involvement

The cohorts and studies vary both in how they define the criminal involvement of the youth (e.g.
self-reported crime, been charged, been convicted, been imprisoned), and the age range they
include (e.g. ages 15-17, 10-20, 15-21 years). Many countries have different justice system
trajectories for youth and young adults up to for instance age 21, making it natural for research to
focus beyond age 18. From a developmental perspective, this also makes sense, as cognitive,
emotional and physical development continues until age 25. Similarly, countries with the age of
criminal responsibility at 15 years often have less data on criminal involvement before age 15,
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while countries with a lower age of criminal responsibility will include a lower age range. We
attempted to make these differences in age groups clear in tables and throughout the text and
point out when these different definitions should be taken into consideration when interpreting
findings. We have included all studies that have a reasonable focus on youth offending that has
occurred prior to age 18. When discussing the youths in the cohorts broadly, we will use the term
“youth offending”, despite some not having convictions, and some being older than age 18.

Cohorts are nearly always defined based on registered crime (registry-based data)

Almost all studies included in this review are registry-based. This means that the cohort is defined
based on data on crime and justice in official registries. Not all registries will contain all data on
justice system involvement, for instance many can exclude data on those below the age of 15. This
also means that persons with criminal involvement that has not been registered, i.e. where one has
not been arrested or charged, are not included in the registry-based cohorts.

This means that results from cohorts are rarely directly comparable to each other, however together
they contribute to the overall understanding of the relationship between youth offending and
premature mortality.

Variation in follow-up period

A shorter follow-up period allows less time for the outcome (death) to occur, thus a cohort with a
follow up period of 10 years will have fewer deaths relative to the number of persons in the cohort,
compared to a cohort with a 25-year follow-up. The average age of death will also be affected by
the length of the follow-up, as the cohort will only have information on the deaths that occur early
and at a younger age, and no information on deaths that occur after the end of the follow-up period.

Crude/unadjusted and adjusted findings

Several studies report adjusted findings. Crude or unadjusted findings and adjusted findings
answer different questions about the relationship between youth offending and mortality, and both
can provide useful information.

Crude or unadjusted findings describe the mortality observed in a group without accounting for
other characteristics related to mortality, such as age, sex, socioeconomic circumstances, mental
health or substance use. They provide a direct picture of the mortality burden, but comparisons
between studies should be made cautiously when population characteristics or follow-up periods
differ.

Adjusted analyses take some of these characteristics into account. They show whether an
association between youth offending and mortality remains after holding constant the factors
included in the analysis. However, they do not prove that youth offending causes increased
mortality, as other relevant factors may not have been measured or included in the model.

The factors included in adjusted analyses vary between studies, depending on the available data
and the study’s research question. Consequently, adjusted estimates from different studies may
not be directly comparable. When interpreting such estimates, it is therefore important to consider
what each study adjusted for.

11



Findings and interpretations

Cohorts and studies identified and included

The systematic searches identified 16 eligible publications. Two additional publications were
identified through other systematic reviews, and three through supplementary Google searches,
resulting in a total of 21 included publications.

Of these, 16 had a primary focus on youth offending and mortality and reported original data from
11 cohorts (Table 2). A further five publications examined youth offending as a relevant factor in
mortality but did not have youth offending and mortality as their primary focus. These represented
five additional cohorts (Table 3).

The 21 publications were therefore based on 16 cohorts. Thirteen cohorts were represented by one
publication each, two by two publications each, and one by four publications. To avoid presenting
overlapping findings as independent evidence, results are reported by cohort rather than
publication, with all relevant publications referenced. Throughout this knowledge summary, cohorts
are identified using their country of origin and the age range during which criminal or justice system
involvement was measured, for example, “the Australia 10-18 cohort” and “the Sweden 15-20
cohort.”

All 16 cohorts were based on registry or administrative data. Two also included self-reported
information, and two included information from clinical records. The cohorts originated from
Sweden (six), Australia (four), Denmark (two), Finland (two), Estonia (one), and Scotland (one).

The studies either followed young people with recorded criminal or justice system involvement to
examine all-cause or cause-specific mortality, or included youth offending as an explanatory factor
in analyses of mortality in a general or other relevant population. The ages at which criminal
involvement was measured varied considerably. Several studies began measuring involvement at
age 15, and the upper age limit was 21 years or younger in all but one cohort, which measured
criminal involvement between ages 15 and 35. The proportion of females in the justice involved
groups ranged from 0% to 29%. Definitions of criminal involvement ranged from being charged with
an offence to receiving a prison sentence. Table 4 provides an overview of the mortality outcomes
and statistical measures reported by the cohorts.
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Table 2: Overview of included cohorts and studies with a primary focus on youth offending and mortality

Country

Australia

Australia

Australia
Estonia

Finland

Scotland

Sweden

Sweden

Sweden
Sweden

Sweden

Age

rangel

10-18

11-20

13-21
14-17
15-21

14-193
0-204
15-17

15-18
15-19
15-20

Cohort size Data source

48 670 Registry
2 849 Registry
515 Registry &
self-report
252 Registry
3832 Registry
Not Registr
reported gistry
2039 Registry &
clinical notes
45 643 Registry
49 398 Registry &
self-report
992 881 Registry

1839711 Registry

Years of
follow-up

25

16

15
18

25

18

15
20

1 Age range at time of criminal/justice system involvement.
2 The cohort excludes youth sentenced to short (<3 months) or long (>4 years) prison sentences, approximately 2% of the youth prison population.

3 This study does not have a specific youth perspective; however, it reports separately on death occurring at ages 14-19, which implies the offending has taken place within that age frame.
4The methods section states that delinquency was coded from birth to age 20, based on mandatory reports to social services from the police.

% female
offenders

24%

8%

17%
None
2.3%

Not
reported

None

29%

None

24%
Not
reported

Definition of criminal
involvement

Charged with crime only
Sentenced to community
service or prison

Sentenced to prison

Sentenced to community
service or prison
Juvenile institution

Sentenced to prison2

Sentenced to prison

Adolescent criminal
involvement

Convicted (Formal criminal
justice reaction®)

Convicted of crime

Convicted of crime
Convicted not prison
Sentenced to prison

Type of mortality

All cause and cause
specific

All cause and cause
specific

All cause and cause
specific

All cause

All cause and cause
specific

All cause

All cause

All cause and cause
specific
All cause and cause
specific
Suicide

All cause

Publications from Cohort
(Author, year)

Willoughby, 2021; 2023
Calais-Ferreira, 2023
Kinner, 2025

Coffey, 2003; 2004

Kinner, 2015
Saar, 2012
Sailas, 2006

Graham, 2015
Larm, 2015
BRA, 2021

Stenbacka, 2014; 2019
Bjérkenstam, 2011
Siponen, 2023

5Includes assumed responsibility: court convictions, accepted penalty orders and waivers of prosecution (not acquittals or dismissed due to insufficient evidence). Referred to as convictions for
simplicity throughout the rest of the text.
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Table 3: Overview of cohorts with a secondary focus on youth offending and mortality

Age Cohort size Years of % female Definition of criminal Publications from Cohort
Country range! (populationtype) Datasource follow-up offenders involvement Type of mortality (Author, year)

16 453 (in opioid

Australia <18 substitution Registry 13 21% Imprisoned All cause Degenhardt, 2014
treatment)
27 219 Not

Denmark 15-19 (committed Registry 26 reported Violent and sexual offenders Suicide Webb, 2012
suicides)

80 997 (general

Denmark 15-352 i Registry 20 29% Convicted of violent crime3  Unnatural/external Steeg, 2019
3 030 (offenders
f f Regi All , | .
Finland  15.19¢ 'crorredfor egisty & 45 9% Offenders cause, natural and Lindberg, 2017
psychiatric clinical notes unnatural
evaluation)
14 608 (general ) Not Delinquency noted by the All cause, natural, unnatural . .
Swed 13-19 Regist 15 Hiyoshi, 2021
weden population) egistry reported  welfare office® deaths after age 376 yosh

1 Age range at time of criminal/justice system involvement.

2Focus on violent crime and mortality, but includes persons with convictions for violence from age 15-35. However, although the study does not take age of criminal involvement into consideration
in their analysis, the registered deaths have mostly occurred at a young age (median age at death: 21 years; 37% of deaths occurred before age 20; 70% of deaths occurred before age 25). This
means that violent convictions for a large proportion of the deceased must have occurred in adolescence or young adulthood. The study also included other adolescence risk-factors, therefore
included as supplementary evidence.

3 The study used a wide definition of violent crime, including threats to safety and intimidation: homicide, assault, robbery, aggravated burglary or arson, possessing a weapon in a public place,
violent threats, extortion, human trafficking, abduction, kidnapping, rioting, public order offenses, terrorism and sexual offences.

4Though the age range is 15-19, 43% of the cohort had conducted their index offence as minors, i.e. before turning 18.

5The definition of delinquency seems to involve substance use, which is considered an offense by law, however substance use can be considered more health related than crime related, and a
possible confounder when defining the delinquency variable, as substance use is a competing influence on mortality.

6 This study has focused on a specific subgroup. The main exposure in the study is parental death at age 0-12 years, followed by exposure to mediating factors, including adolescent delinquency
when aged 13-19, and socioeconomic mediators while aged 27-37. The main outcome, mortality, is included for those still alive at age 37, with deaths of interest occurring from age 38-63. This
means that deaths before the age of 38 are excluded from the study, this was altogether 253 deaths that are not further described. This means that findings related to mortality from this study
are specific to adult/older adult mortality.
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Measures of premature mortality in youth offender research

We present an overview of outcomes and statistical methods used in the included literature (Table
4). When interpreting studies on mortality, it is important to note that choices related to study
design and statistical analysis can impact the findings and whether comparisons between studies
are meaningful (Kinner et al., 2013).

Table 4: Overview of types of mortality measures/outcomes from the included cohorts

Cumulative

Age mortality Mortality Mortality

Country range Author, year risk (%) rate rate ratio
Willoughby, 2021; 2023
Australia 10-18 Calais-Ferreira, 2023 X X
Kinner, 2025

Australia 11-20 Coffey, 2003; 2004 X X X
Australia 13-21 Kinner, 2015 X X
Estonia 14-17 Saar, 2012 X
Finland  15-21 Sailas, 2006 X X
Scotland 14-19 Graham, 2015
Sweden 0-20 Larm, 2015 X
Sweden 15-17 BRA, 2021 X
Sweden 15-18 Stenbacka, 2014; 2019 X
Sweden 15-19 Bjoérkenstam, 2011 X X
Sweden 15-20 Siponen, 2023 X X
Secondary focus on youth offenders and mortality
Australia <18  Degenhardt, 2014
Denmark 15-19 Webb, 2012
Denmark 15-35 Steeg, 2019 X X
Finland  15-19 Lindberg, 2017
Sweden 13-19 Hiyoshi, 2021

Std. = Standardised

Std.

mortality

ratio

X< >

X1

Odds/
Hazard ratio

X-HR

X-HR
X-OR

X - OR/HR
X - HR

1For the Sweden 15-17 cohort, a comparison was made between the mortality rate among
the offenders and a matched sample of the general population, which seems to fit the criteria for a standardized mortality
ratio, although it is not reported as such in the publication.

We present findings from the different cohorts according to the statistical method used,
standardised mortality ratios, mortality rates per person-years, hazard ratios and odds ratios, to
make the results easier to interpret. Each group of findings is preceded by a short explanation of
how results derived from the different methods should be interpreted. Some cohorts presented
more than one mortality measure (Table 4); all reported measures are included in the
corresponding tables.



All-cause mortality risk
Mortality compared with the general population

The standardized mortality ratios (SMRs) compare the number of deaths observed in a youth
offender population with the number that would be expected based on mortality rates in a non-
offending reference population, after accounting for differences in factors such as age, sex and
calendar period.

An SMR of 1.0 indicates that the observed number of deaths is equal to the number expected. An
SMR above 1.0 indicates excess mortality, while an SMR below 1.0 conversely indicates fewer
deaths than expected based on the mortality rates in the reference population. For example, an
SMR of 2.0 indicates that twice as many deaths occurred as would be expected based on
mortality rates in the reference population.

The 95% confidence interval reflects the uncertainty surrounding the estimate. Wider intervals
indicate greater uncertainty.

SMRs from different study cohorts or countries should be compared cautiously if they are based
on different reference populations, calendar periods, age ranges, or standardisation procedures.

Six cohorts reported standardised mortality ratios for all-cause mortality outcomes (Table 5). Youth
offending was consistently associated with higher rates of death than would have been expected
in @ matched general population, especially for those who had received prison sanctions, and for
females.

Table 5: Standardized Mortality Ratios (SMRs); Risk of death relative to general populations

Age Cohort  Range of follow-up Criminal All-cause SMRs (95% Confidence Intervals)
Country range size (no of years) involvement Overall Male Female
Any contact 4.2(3.94.4) - -
- Charge only 3.5(3.2-3.7) - -
Australia 10-18 48 670 1993-2017 (25) - (iir:/rir;:mty 43(3.94.7) - )
- Imprisoned 6.4 (5.7-7.1) - -
Australia 11-20 2 849 1988-2003 (16) Imprisoned - 9.4 (7.4-11.9) 41.3(20.2-84.7)
Estonia 14-17 252 19851999 (15) -uvenie : 21(1.62.8) -
institution
Finland 15-21 3832 1984-2002 (18) Imprisoned - 7.4 (6.7-8.1) -
Scotland 14-19 N/R? See footnote? Imprisoned - 6.2 (5.2-7.3) 15.9(8.2-27.8)
1 conviction - 1.0 2.5
Swedens 1517 45643 20012018 (18) - orvietons - >0 >0
4-8 convictions - 5.0 12.5
9+ convictions - 11.0 25.04

1 Cohort size not reported, as the age group was a subgroup in a larger study.

2The follow-up period is 1996-2007

(12 years), however this is the SMR for deaths that occurred by age 19 only, so the SMR reflects only the very early
deaths, though the follow-up period of the cohort is long. 3 For the Sweden 15-17 cohort, a comparison is made
between the mortality rate among the offenders and a matched sample of the general population, which seems to fit the
criteria for a standardized mortality ratio, although it is not reported as such. 4Confidence intervals are not
reported. The confidence intervals may be large for the female estimates as the number of females and female deaths
is low, likely making the SMR estimates for females uncertain.
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Findings from Australia, Finland and Scotland show mortality rates to be six to nine times higher
for youth offenders who had been imprisoned than would have been expected based on general
population numbers (Coffey et al., 2003; Graham et al., 2015; Kinner et al., 2025; Sailas et al.,
2006). For female youth offenders with imprisonment the rates were even higher, with 16 and 41
times more deaths than expected, though estimates are less certain due to the low numbers of
female deaths in the cohorts (Coffey et al., 2003; Graham et al., 2015). The Estonia 14-17 study
found mortality to be two times higher among youth delinquents placed in a juvenile institution,
although it is clear that this was a specialised unit for youth, it is difficult to ascertain whether it
was a prison institution or an alternative sanction (Saar & Markina, 2012).

The Australia 10-18 cohort found mortality to be four times higher than in the general population
among youth offenders who had been charged with no conviction or given community sanctions
(compared to six times higher for youth offenders with prison sanctions) (Kinner et al., 2025).

In the Sweden 15-17 cohort, mortality increased with the number of convictions, and the relative
increase was greater among females than males. Youth who had received 4-8 reactions had a
mortality rate five times higher than expected among males and 12 times higher for females, while
those with 9 or more justice reactions had an 11 times higher mortality rate for males, and 25
times higher for females (Bra, 2021).

Differences in mortality rates

Mortality rate per person-years reflects the frequency of death in a population. It is based on
both the number of deaths observed and the length of time individuals were followed. The total
follow-up time is expressed as person-years, which are calculated by adding together the time
each individual contributed to the study. For example, 100 people followed for one year
contribute 100 person-years.

The mortality rate is calculated by dividing the number of deaths by the total number of person-
years and is often reported as the number of deaths per 10,000 or 100,000 person-years.
Expressing mortality in this way makes it easier to compare populations and studies with
different numbers of participants and different follow-up periods. Such comparisons should
nevertheless be interpreted cautiously if studies differ with respect to factors such as calendar
period, age distribution, or sex distribution.

When mortality rates are available for a comparable reference population, a mortality rate ratio
(MRR) can be calculated. The MRR compares mortality rates between youth offenders and a
reference population and indicates the relative difference in mortality. An MRR of 1.0 indicates
equal mortality rates, an MRR above 1.0 indicates higher mortality in the study population, and
an MRR below 1.0 indicates lower mortality. MRRs should be interpreted alongside the
underlying mortality rates, as they describe relative rather than absolute differences.

Six of the cohorts with a primary focus on youth offending and mortality reported mortality rates
per person-years or mortality rate ratios (Table 6), however as the Sweden 15-19 cohort
(Bjorkenstam et al., 2011) was suicide-specific, their results are reported under the chapter about
cause-specific mortality and in Table 9.

The highest mortality rate when adjusting for time-at-risk (observed person-years) was seen among
youth offenders who had been sanctioned with prison (Table 6). In the Australia 11-20 cohort, the
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subgroup who were imprisoned aged 15-17 had a mortality rate of 112 per 10 000 person years
(Coffey et al., 2004). The overall cohort aged 11-20 had a mortality rate of 72. Mortality rates were
also reported separately for youth offenders with violent crime (116) and property crime (65). The
Sweden 15-20 cohort reported mortality rates of 56 for youth offenders with imprisonment and 12
for those with convictions and an alternate sanction to prison (Siponen et al., 2023). The Australia
10-18 cohort reported a mortality rate of 33 for youth offenders with prison sanctions, 23 for those
sanctioned to community service, and 18 for those with charges only (Kinner et al., 2025). Finally,
the Australia 13-21 cohort that mixed convicted youth with prison and community sanctions found
a mortality rate of 42 (Kinner et al., 2015).

Table 6: Mortality rates per 10 000 person-years observed for youth offender populations (and
matched general population where available)

Age Number of Mortality rate per

. S Mortality rate
Country range Cohort size Criminal involvement deaths (%) 10 000 person-yearst ratio
Non- (95% Cl)
Offender offender
Any contact 1431 (2.9%) 21.9 - -
A ia 1018 48 67 - Charge only 661 (2.3%) 18.1 - -
ustralia 10-18 48670 . munitysevice 430 (3.3%)  23.2 - -
- Imprisoned 340 (4.5%) 33.1 - -
15-172 1351 Imprisoned 86 (6.4%) 112.0 - -
2 849 Imprisoned, all 143 (5.0%) 72.0 - -
Australia . .
11-20 1662 - Imprisoned violence 83 (5.0%) 116.0 - -
888 - Imprisoned property 48 (5.4%) 65.0 - -
. - 0, - -
Australia 13-21 515 Sanctlon.ed (prison or 19 (3.7%) 41.9
community)
Imprisoned, all 435 (11.4%) 102.5 15.5 6.6 (-)
- death age 15-19 19 (-) 77.4 8.2 9.5 (6.0-14.9)
- death age 20-24 140 (-) 90.8 12.2 7.4 (6.3-8.8)
Finland 15-21 3832
mian deathage 2520 1520) 115.7 136 85(7.2-10.0)
- death age 30-34 89 (-) 116.1 17.3 6.7 (5.4-8.3)
- death age 35-39 14 (-) 82.4 24.3 3.4 (2.0-5.7)
Convicted, not prison 2376 (1.1%) 12.4 3.2 3.9()
Sweden 15-20 1839711
Imprisoned 282 (4.6%) 56.4 3.2 17.6 (-)

1 Mortality rates that were reported per 1000 or 100 000 person years observed in the studies were converted to
mortality rates per 10 000 person years for this table. 2 The Australia 11-20 cohort reports mortality rates separately for
those who were imprisoned when aged 15-17 (Coffey, 2004), which is a core target group for this knowledge summary,
therefore this subsample of the overall cohort has been separated out for this table.

Two of the cohorts presented mortality rates from a comparable general population, which allowed
the calculation of mortality rate ratios. The Finland 15-21 cohort showed an overall nearly seven
times higher rate of death among youth offenders with imprisonment compared to the general
population (Sailas et al., 2006). The study further showed that the rates of death were particularly
high for younger offenders, with nine times more deaths in the age group 15-19 years, seven times
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more for ages 20-24, over eight times more for ages 25-29, nearly seven times more for ages 30-
34, and finally three times more for ages 35-39.

In the Sweden 15-20 cohort there was an over 17 times higher mortality among youth offenders
with imprisonment compared to the general population, and a four times higher mortality rate for
youth offenders that were convicted but not sanctioned to prison (Siponen et al., 2023).

In addition, one of the cohorts with a secondary focus on youth offending and mortality reported
relevant mortality rates. The Denmark 15-35 cohort focused specifically on violent convictions, self-
harm and mortality from unnatural causes (Steeg et al.,, 2019). The authors reported both
unadjusted and adjusted mortality rate ratios, and included age, sex, substance misuse disorder,
hospital treated psychiatric disorders, and socioeconomic position in the adjusted analysis. The
unnatural cause mortality rate ratios (unadjusted and adjusted) for persons with violent conviction
and no self-harm was 5.2 (Cl: 4.4-6.1) and 3.3 (Cl: 2.82-3.93), for those with violent convictions
and self-harm the ratios were 29.4 (Cl: 23.1-37.4) and 8.6 (6.5-11.4). Thus, there was a three
times higher rate of death among those with violent convictions only, and a nearly nine times higher
rate of death among those with violent convictions and self-harm, while adjusting for several
relevant risk factor.

Differences in mortality over time

Hazard ratios (HR) compare how quickly an event, such as death, occurs over time in a group of
interest and a reference group. They take into account both whether and when events occurred,
as well as differences in follow-up time.

An HR of 1.0 indicates no difference between the groups, an HR greater than 1 indicates a higher
rate of death in the group of interest, while an HR below 1 indicates a lower rate. For example, an
HR of 2.0 means that deaths occurred at about twice the rate among those still alive in one group
compared with the other. An HR of 0.70 indicates a rate about 30% lower.

Hazard ratios are commonly estimated using a Cox proportional hazards regression model, which
can adjust for measured differences between groups, such as age, sex, education, or health status.
This allows the groups to be compared while accounting for these factors, although the analysis
cannot account for factors that were not measured or included in the model.

Hazard ratios are usually reported with a 95% confidence interval, which reflects the uncertainty
surrounding the estimate.

Importantly, a hazard ratio describes the relative rate at which deaths occur over time, not the
absolute probability or number of deaths.

Two cohorts (both Swedish) reported Hazard ratios from unadjusted and adjusted cox regression
models comparing mortality among youth offenders and non-offenders. Overall, the hazard of death
was 2-11 times higher for offending youth, after the studies had adjusted for socioeconomic and
individual factors that were available to them (see Table 7 for details). Further, the hazard of death
reported for youth offenders convicted of violent crime was twice as high as for those with non-
violent crime (Sweden 15-18) (Stenbacka et al., 2019), and the hazard of death was over three
times higher among youth offenders who were sentenced to prison compared to those without
imprisonment (the Sweden 15-20) (Siponen et al., 2023).
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Table 7: Hazard-ratios (HR) for mortality, from unadjusted and adjusted Cox Proportional Hazards
regression models

All Cause HRs (95% Confidence

Intervals)
Country Age Range of follow-up Cohortsize  Type of crime HR Adjusted HR1
range (no of years)
Sweden 15-18 1969-2004 (35) 49 398 Violent 4.69 (3.44-6.38) 4.29 (3.08-5.96)
Non-violent 2.72(2.43-3.04) 2.16(1.93-2.42)
Sweden 15-20 1993-2013(20) 1839711  Convicted-not 3.6 (3.4-3.7) 3.02(2.9-3.2)
imprisoned
Imprisoned 15.1 (13.4-17.0) 10.8 (9.5-12.2)

1 The Sweden 15-18 cohort adjusted for medication for own psychiatric problems, intelligence, emotional control,
psychiatric diagnosis at conscription, conduct problems at school, previous contacts with police and/or juvenile
authorities, problem drinking and substance use. The Sweden 15-20 cohort adjusted for sex, birth year, and parental
education.

In addition, two studies with a secondary focus on youth offending and mortality reported hazard
ratios. One study that primarily investigated the relationship between losing a parent before age
12 and later mortality, found that when building a statistical model including e.g. parental death,
parent mental health, socioeconomic status in childhood and later in life, that delinquency when
aged 13-19 had the strongest association with higher hazard of mortality (HR: 1.06, Cl: 1.03-1.09),
and that delinquency further increased the hazard of mortality through its association with lower
education and lower income (Hiyoshi et al., 2021). Similarly, a study primarily focusing on the
association between opioid substitution therapy and mortality after release from prison found that
juvenile offending was associated with an increased hazard of death (HR: 1.18, CI: 1.00-1.40), in
a statistical model adjusting for a number of opioid use treatment and crime related factors
(Degenhardt et al., 2014).

Other mortality findings

The Finland 15-19 cohort found that 22% of delinquents and 3% of the control group had died
during follow up, amounting to eight times higher odds of death (Odds ratio: 8.11, Cl: 6.05-10.86).
The increased odds were highest for unnatural causes of death, and delinquents who had
committed violent crimes had twice the risk of death compared to those with non-violent crime
(Lindberg et al., 2017).

In the Sweden 0-20 cohort of adolescents in treatment for alcohol or substance use disorders,
youth offending was associated with higher mortality between ages 21 and 45. After adjustments
for hospitalisations related to mental disorders, substance use disorders and physical disorders,
as well as adult criminal convictions, people with a history of both drug treatment and youth
offending had just over twice the odds of death compared with a general population (Odds ratio:
2.14, Cl: 1.33-3.45). This cohort excluded people who died before age 21. The estimates therefore
describe mortality among those who survived into adulthood and do not capture deaths occurring
in childhood or adolescence.

Cause-specific mortality risk

Cause-specific mortality is often divided into two overarching categories; External/unnatural
mortality and Internal/natural mortality. Unnatural causes of death result from outside
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environmental forces and includes accidents, homicide and suicide, while internal causes of death
include internal disease or bodily malfunction or natural bodily breakdown.

Eight cohorts report on cause-specific premature mortality. Some of the included studies reported
risk-related measures for several causes of mortality, while others reported on only suicide
mortality, for instance. As for all-cause mortality, the reporting of cause-specific mortality differs
between studies, with some reporting standardised mortality ratios, some mortality rates per
person years, or other statistics. Results are summarised according to the specific cause of death
and then methodology to facilitate interpretation.

Suicide deaths

Five cohorts investigated suicide-specific mortality risk, reporting standardised mortality ratios,
mortality rate ratios and hazard ratios.

The Australia 10-18 and 11-20 cohorts found that youth offenders had about 4-9 times more
suicide deaths compared to the general population (Coffey et al., 2003; Kinner et al., 2025), with
youth offenders with prison sanctions at the higher end (7-9 times more suicide deaths), while
those with charges only or community service sanctions had about 4 times as many suicide deaths
as expected. The suicide mortality rates per person years are also notably higher for the imprisoned
youth offenders compared to non-imprisoned (Table 9).

Table 8: Standardized mortality ratios for suicide deaths

Standardised
Age Year range of follow- Cohort Type of justice Mortality ratio:
Country  range up (no of years) size contact Suicide (95% Cl)
Australia 1120 19882003 (16) 2849  |mPrisoned 9.2 (5.8-14.7)
males only
Any contact 4.4 (4.1-4.8)
. Charged only 3.8 (3.3-4.3)
Australia 10-18  1993-2017 (25) 48 670 Community service 4.2 (3.5-5.0)
Imprisoned 7.2 (6.1-8.6)

In the Sweden 15-19 cohort the suicide rate was up to 12 times higher (male) and 44 times higher
(female) for youth offenders compared to non-offending youth (Bjorkenstam et al., 2011). There
was a clear pattern of higher suicide rates the more convictions they had (Table 9). When youth
offending was included in a statistical model with substance abuse and mental health disorders,
the suicide risk associated with youth offending was lower, but still 3-4 times higher compared to
non-offending youth.
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Table 9: Mortality rates and mortality rate ratios for suicide deaths

Mortality rate per

Country, 10 000 person-yearst Mortality rate ratio
age range (95% Confidence intervals) (95 % confidence intervals)
(cohort Criminal Number Non-
size) involvement Sex of deaths Offender? offender Unadjusted Adjusted
1conviction F: 44 1.8 () 0.7 () 2.6 (1.9-3.6) 1.7 (1.2-2.4)
M: 196 3.1() 1.4 (-) 2.2 (1.9-2.6) 2.0(1.7-2.4)
Slvgeign, 2-4 .12 3.5() 0.7 (-) 5.1(2.8-9.0) 1.6 (0.9-3.0)
- convictions . X 3 _ _
(992 881)3 M: 182 7.0() 1.4 (-) 5.0 (4.2-5.9) 3.8 (3.2-4.5)
5+ FFoo7 31.1() 0.7 () 445 (21.0-94.1) 5.7 (2.5-13.1)
convictions . 105 17.2 (1) 1.4 () 12.3(10.0-15.1) 6.6 (5.2-8.3)
Australia,
11-20 Imprisoned Al 34 17.0 (12-24) - - -
(2 849)
Any contact All 495 7.6 (6.9-8.7) - - -
Australia, Charged only All 233 6.4 (5.6-7.2) - - -
10-18 .
(48670) Community ;45 7.4 (6.2-8.7) : - i
service
Imprisoned  All 125 12.2 (10.2-14.5) - - -

1 Mortality rates that were reported per 12000 or 100 000 person years observed in the studies were
converted to mortality rates per 10 000 person years for this table. 2 Confidence intervals not reported for
the Sweden 15-19 cohort. 3Adjusted for: birth year, substance abuse and mental iliness aged 0-19,
parental education, lone parental household, household receiving social assistance, household receiving
disability pension, adoption, foster care, place of residence, country of birth (own and

parental) (Bjorkenstam et al., 2011)

Two cohorts found an association between violent offending and suicide. The Denmark 15-35
cohort found higher suicide mortality rate ratios both among people with a violent conviction only
(MRR: 2.7, Cl: 1.9-3.9) and among those with both a violent conviction and hospital-treated self-
harm (MRR: 7.1, Cl: 4.4-11.5) (Steeg et al., 2019). This finding was after adjusting for substance
misuse disorders, psychiatric disorders, and socioeconomic position (parental income, education
and employment). Finally, the Sweden 15-18 cohort found that violent crime (HR: 2.14, CI: 1.12-
4.11) was associated with a higher hazard for suicide death compared to non-violent crime (HR:
1.37, Cl: 1.03-1.81), after adjusting for e.g. psychiatric problems, intelligence, emotional control,
conduct problems, and substance use (Stenbacka et al., 2019).

Accidental deaths and unintentional poisoning

Several cohorts reported on mortality risk for accidental deaths, including unintentional
poisonings/overdose, and transport accidents. The reporting of and categorisation within
accidental deaths was particularly diverse, thus we are omitting some results because they are
difficult to place in a context and interpret.

The Sweden 15-18 cohort investigated mortality from unintentional injury specifically and found
that youth offenders had a nearly 5 times higher hazard of death from unintentional injury, when
adjusting for substance use treatment (Stenbacka & Jansson, 2014).
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The Denmark 15-35 cohort found a mortality rate ratio of 3.7 (Cl: 2.9-4.7) for violent convictions
alone and MRR: 5.9 (Cl: 3.3-10.6) for those with violent convictions and hospitalisation for self-
harm (Steeg et al., 2019).

Table 10: Standardized mortality ratios for deaths caused by accidents/unintentional injury

Standardised mortality ratios (95% Cl)

Range of
Age follow-up (no of Cohort Type of justice Unintentional Injury or Transport
Country range years) size contact poisoning accident accident
) i 1988-2003 Imprisoned, 26.0 (17.9- !
Australia 11-20 (16) 2 849 males only 36.9) 5.7 (3.6-9.2)
Any contact 8.2 (7.0-9.6) - 4.4 (3.9-5.0)
-Charged only 6.2 (5.1-7.7) - 4.1 (3.4-4.9)
, 1993-2017 48 - Communit
el BE0E o ) 670  sorvice Y 846.6107) - 4.7 (3.85.9)
. 14.6 (11.3-
- Imprisoned 18.9) 5.1 (3.8-6.8)

Unintentional poisoning/overdose

Two cohorts from Australia (Table 10) report between 6 and 26 times more deaths from
unintentional poisoning among youth offenders as would be expected in the general population
(Coffey et al., 2003; Kinner et al., 2025). For youth offenders who have been imprisoned, this
difference is particularly strong, with 15-26 times more deaths from poisoning than expected.

When looking at mortality rates per 10 000 person years, the rate of deaths from accidental
poisoning was 2.4 among youth offenders with charges only, 3.5 for those who were convicted to
community sanctions and 5.6 for those who were convicted to imprisonment (Kinner et al., 2025).

In the Danish 15-35 with a history of violent convictions, the mortality rate ratio for overdose death
was the most striking (MRR: 14.6, Cl: 9.9-20.0) and was even higher for those with both violent
crime and self-harm, though the estimate is uncertain due to low statistical power, as can be seen
from the large confidence interval (MRR: 195.5, Cl: 110.2-346.7) (Steeg et al., 2019).

The Sweden 15-18 cohort found that violent crime (HR: 2.81, Cl: 1.66-4.77) was associated with a
higher hazard for overdose death compared to non-violent crime (HR: 1.79, Cl: 1.39-2.31), after
adjusting for e.g. psychiatric problems, intelligence, emotional control, conduct problems, and
substance use (Stenbacka et al., 2019).

Transport accidents

Although several cohorts report that traffic accidents are common causes of death (see Figure 1),
few have analysed the specific risks associated with this type of accident. The Australia 10-18
cohort found that death following a transport accident occurred 4-5 times more than would be
expected (Table 10), but with little difference depending on type of sanction (Kinner et al., 2025).

Violence/Homicide deaths

Violence related deaths are relatively rare among people with youth offending, but more common
compared to non-offenders. Comparing the Australia 10-18 cohort of youth in contact with the
justice system to the general population, death caused by assault (4% of all deaths) was 7 times
higher, over 6 times higher for males and nearly 14 times higher for females (Willoughby et al.,
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2023). Further, the hazard for violent death was twice as high for youth who had received prison
sanctions compared to youth who had been charged with a crime only (HR: 2.5, Cl: 1.2-5.3).
Indigenous Australians also had a higher hazard of violent death (HR: 2.5, Cl: 1.5-4.4). When
investigating toxicology reports for those who had died from violence, alcohol or substance use was
revealed in most cases (cannabis in 70% of cases and alcohol in 65% of cases) (Willoughby et al.,
2021).

The Finland 15-19 cohort of offenders who had undergone a psychiatric evaluation, found that the
mortality risk was twice as high for those with violent offenses compared to those with non-violent
offenses (Hazard ratio: 2.04, Cl: 1.14-3.57) (Lindberg et al., 2017).

Internal or natural causes

One study reported on non-communicable disease specifically. The Australia 10-18 cohort found
that youth offenders were 1.7 times more likely to die from a non-communicable disease compared
to an age and sex matched non-offending general population (Calais-Ferreira et al., 2023). This
was driven by deaths due to cardiovascular disease and digestive conditions. The rate was higher
when the first contact with the youth system was at an earlier age, and when the contact had
resulted in a prison sanction.

The Australia 10-18 cohort found that youth with a charge only or community sanctions had about
twice the number of internal cause deaths as expected (SMR: 1.7 Cl: 1.4-2.1, and SMR: 2.1, Cl:
1.7-2.7), while those with a prison sanction had nearly three times the expected deaths from
internal causes (SMR: 2.8, Cl: 2.1-3.7) (Kinner et al., 2025).

Most common causes of death

Six cohorts provide the distribution of different causes of death among those who have died. The
studies differ in which specific causes they focus on, and whether they separate overdoses and
transport accidents from other types of accidental death. Despite these differences, there are some
overall patterns (Figure 1). The differences in cause of death patterns across studies are likely
linked to differences in age and severity of crime in the cohorts, levels of comorbidities, length of
follow-up periods, and perhaps also country. As most cohorts consist mainly of males, cause-
specific distributions may be different for female youth offenders.

Accidental deaths were the most common cause across studies, accounting for 36-65% of deaths,
and seemed to be largely related to accidental poisoning/overdoses (15-52%) and transport
related accidents (8-18%). Suicide mortality was another major cause, accounting for 10-35% of
deaths in the cohorts. Deaths from violence or homicide constituted a significant minority (3-17%)
in all cohorts, but accounted for a particularly high proportion of deaths (12%) in the Finland 15-21
cohort (Sailas et al., 2006) and in the Sweden 15-17 cohort subsample of offenders with 9 or more
convictions (Bra, 2021), and 17% of deaths among a subsample of persistent offenders in the
Estonia 14-17 cohort (Saar & Markina, 2012). Deaths from natural or internal causes were more
common in the cohorts with a longer follow-up period (Kinner et al., 2025), which falls in line with
the assumptions that mortality from diseases or bodily malfunction generally occurs later in life.

The Denmark 15-35 cohort reported that among those who had committed violence without self-
harm, the proportion who died from unintentional poisoning was 29%, while among those who had
both committed a violent crime and self-harmed the proportion was 52% (Steeg et al., 2019).
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Figure 1: Overview of distribution of causes from six cohorts that report cause-specific mortality

Any accident 40%
36%
65%

I, 52%

Accident - overdose

45%

N 5%

Accident - transport 26%

Suicide 359%

34%

B Sweden 15-17 M Estonia 14-17

Violence/homicid
lolence/homicide 4% mAustralia 13-21  ® Australia 10-18
12%
3%
® Finland 15-21 m Australia 11-20
17%

Natural/internal causes

21%
Unknown

The Sweden 15-17 cohort only reports cause-specific mortality for a subsample of n=199 serious offenders with 9 or
more convictions. The percentages from the Estonia 14-17 cohort are based on a subgroup of persistent offenders.
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Age at death and timing of premature mortality

Mortality before age 25

The available evidence indicates that a substantial proportion of deaths among people involved in
crime during youth occur in adolescence or early adulthood (see number of deaths outlined in Table
6). The Finland 15-21 cohort found that mortality was 9 times higher for youth offenders aged 15-
19 and 7 times higher for those aged 20-24 (Sailas et al., 2006). The Australia 11-20 cohort found
that mortality was approximately 7-10 times higher before age 25 and approximately 3-8 times
higher at older ages (Coffey et al., 2003).

Alarge Australian cohort provides further evidence of mortality at very young ages. Altogether 1 328
people (2.7%) of those who had been in contact with the youth justice system at ages 10-18 had
died during the 25-year follow-up period. Among those who died, the median age at death was
approximately 24 years (Willoughby et al., 2023). A subsequent analysis found that 415 (29%) of
deaths occurred before age 20 and 395 (28%) at ages 20-24. In total, 810 deaths, or 57% of all
observed deaths, occurred before age 25 (Kinner et al., 2025). Violence related deaths also
occurred at a young age: the median age at death from violence was 24 years (Willoughby et al.,
2021).

Deaths from non-communicable diseases occurred somewhat later in the Australian youth justice
cohort, but still at a notably young age: the median age at death from a non-communicable disease
was 30.5 years (Calais-Ferreira et al., 2023).

Interpreting reported ages at death

Mean and median ages at death must be interpreted in relation to the follow-up period of each
cohort. None of the cohorts were followed until all, or even most, participants had died. In most
studies, approximately 95% or more of participants were still alive at the end of follow-up.
Consequently, the reported mean or median describes the ages of the relatively small proportion
who died during the observation period; it does not estimate the average lifespan of everyone who
had offended or been imprisoned during youth.

Follow-up duration also affects the observed age at death. A study with three years of follow-up can
capture only deaths occurring shortly after cohort entry and will therefore generally report a younger
median age at death than a study following participants for several decades. The reported figures
should therefore not be interpreted as indicating that people involved in youth crime die, on
average, in their twenties. Instead, they demonstrate that a substantial number of deaths occurred
during adolescence and early adulthood, within the periods covered by the studies.

Time trends

Although most of the included studies are published fairly recently (7 published between 2020 and
2025, and 6 published between 2015-2019), the need for long follow-up periods to study mortality
means the time of offending dates back several decades in many of the cohorts. There could be
policy changes or other factors that impact the association between youth offending and mortality
over calendar time. There is no evidence to reliably indicate whether there is a decline or increase
in mortality risk for youth offenders over calendar time, however some studies have compared
mortality risk from different periods of their follow-up time. The Australia 11-20 cohort found no
differences in mortality rates when separating into offending during the time-periods 1988-1991,
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1992-1995 and 1996-1999 (Coffey et al., 2004). The Finland 15-21 cohort found that less than
2% of youth offenders imprisoned in the time period 1984-1989 had died after 3 years, while over
3% of youth imprisoned in the time periods 1990-1995 and 1996-2000 had died after 3 years
(Sailas et al., 2006).

Sex differences in mortality

Young women and men may have different pathways into and out of the justice system, including
different patterns of trauma exposure, mental health problems, substance use and service use.
Because most young people who receive criminal justice sanctions are male, the cohorts included
in this review are either exclusively or predominantly male. Consequently, the overall findings, and
particularly the distributions of causes of death, are largely driven by data on males.

Young women who enter the justice system constitute a comparatively small, marginalized and
highly vulnerable population (Svendsen et al., 2023). Their relatively low numbers mean that they
are frequently under-represented in research. Moreover, the small number of deaths among
females often results in imprecise estimates with wide confidence intervals. Findings for females
must therefore be interpreted cautiously.

Absolute mortality and mortality relative to the general population

Most deaths recorded in youth justice cohorts occur among males. This partly reflects the much
larger number of males in these cohorts and, for some causes, higher mortality rates among males.
However, studies comparing youth offenders with the general population sometimes find a greater
relative increase in mortality among females (see Table 5).

The Australia 11-20, Scotland 14-19 and Sweden 15-17 cohorts all reported much higher
standardised mortality ratios among female youth offenders, compared to what was reported for
males. While the standardised ratios mostly ranged from 5-11 for males, most estimates for
females were at roughly 12-40 times the expected deaths (Bra, 2021; Coffey et al., 2003; Graham
etal., 2015).

A higher standardised mortality ratio does not mean that female youth offenders had a higher
absolute mortality rate than males. Because mortality is generally lower among young females in
the general population, even a relatively small number of deaths among female youth offenders
can produce a large ratio. As the female populations that were investigated were relatively small
and had fewer incidents of death, estimates are more uncertain for female youth offenders
compared with males. That said, confidence is increased by findings from youth offender
populations mirroring findings that are seen in the adult offender populations, where studies
typically find that males have about 4-9 times more deaths than expected, while females range
roughly from 6-27 times more deaths than expected (Zlodre & Fazel, 2012).

Violence related mortality

In the Australia 10-18 cohort, violence related mortality was approximately 14 times higher among
females and six times higher among males than in the corresponding general population
(Willoughby et al., 2023). Nevertheless, males accounted for most assault deaths in the cohort.

One study investigated the circumstances surrounding violent deaths. Among females, fatal
violence was more frequently associated with relationship breakdown or violence by a current or
former intimate partner. Among males, deaths were more frequently preceded by an altercation
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and involved violence by friends, acquaintances or other people outside an intimate relationship
(Willoughby et al., 2023; Willoughby et al., 2021). These findings suggest that strategies to prevent
violence-related mortality may need to address different circumstances and risk factors among
young women and men.

Overall interpretation of sex differences

The available evidence presents two complementary perspectives. Most deaths among youth
offenders occur among males, thus males constitute the largest absolute burden of premature
mortality. At the same time, female youth offenders may experience a particularly large increase in
mortality relative to other young females in the general population and may face distinct risks,
particularly in relation to intimate-partner violence.

The limited number of females and deaths among females makes it difficult to draw firm
conclusions about sex differences. Cause specific death is typically not presented for males and
females separately, or only presented for males as the numbers related to cause-specific deaths
are too small for females (for example Coffey et. al., 2003), which means that cause-specific
findings may not be generalizable to female youth offenders. More studies reporting both absolute
and relative mortality separately for females and males are needed to inform appropriately tailored
prevention and service responses.

Factors associated with mortality risk

The included studies identified several characteristics associated with mortality among youth
offenders. These concerned for example the seriousness and persistence of offending, the extent
of contact with the justice system, family and parental factors, and co-occurring substance use and
mental health problems.

The studies cannot establish a causal direction, however it is possible that the elevated mortality
rates seen in more justice involved youth are linked to greater pre-existing health, social and
psychosocial needs, but may also be linked to exposure to the justice system, imprisonment and
interruptions of adolescent development, and connections to crime involved peers and
environments (Hughes et al., 2020; Patton et al., 2016; Sawyer et al., 2012).

Serious and repeated justice involvement

The findings from the included cohorts indicate a gradient: mortality tends to be higher among
people with more serious, repeated or prolonged justice involvement, and most of all for imprisoned
youth offenders.

Younger age at first justice involvement

Evidence concerning age at first justice involvement was limited. In the Australia 11-20 cohort,
younger age at first admission was associated with higher all-cause mortality. Younger age at
admission was particularly strongly associated with death from unintentional injuries (Coffey et al.,
2004).

In the Australia 10-18 cohort, mortality from non-communicable diseases was elevated relative to
the general population both among those whose first youth justice contact occurred before age 14
and among those whose first contact occurred later. The relative elevation was greater in the
younger group (Calais-Ferreira et al., 2023). Overall, these findings suggest that early justice
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involvement may help identify young people with particularly high and accumulated vulnerability.
However, the evidence is insufficient to conclude that younger age at offending independently
increases mortality.

Repeated justice involvement
Repeated offending and repeated justice-system contact were relatively consistently associated
with higher mortality. The Sweden 15-17 cohort found gradually increasing all-cause mortality risk
with increasing numbers of convictions (see Table 5) (Bra, 2021). In the Sweden 15-18 cohort,
mortality increased with the number of convictions, particularly for deaths caused by unintentional
injuries (Stenbacka & Jansson, 2014).

Similarly, the Australia 11-20 cohort had higher all-cause mortality among young people with
repeated admissions to youth detention. After adjustment for age at admission, the mortality
hazard was approximately 70% higher among those with known repeat admissions than among
those with a single admission (Coffey et al., 2004).

The Australia 10-18 cohort found that being under adult correctional supervision in the community
remained associated with mortality after adjustment for other characteristics (Kinner et al., 2025).

A clear gradient was also found for suicide mortality (see Table 9). Compared with people without
convictions, the fully adjusted suicide mortality rate ratio increased from 1.7 among females with
one conviction to 5.7 among females with five or more convictions. Among males, the
corresponding estimates increased from 2.0 to 6.6 (Bjorkenstam et al., 2011).

Prison sanctions

The highest mortality estimates were generally observed among people who had experienced youth
detention or imprisonment (see Table 5, 6 and 7). The Australia 10-18, Australia 11-20, Finland
15-21, and Scotland 14-19 cohorts reported all-cause mortality rates 6-9 times higher than
expected among youth offenders who had been imprisoned (Coffey et al., 2003; Graham et al.,
2015; Kinner et al., 2025; Sailas et al., 2006).

Within the Australia 10-18 cohort, all-cause mortality increased across levels of youth justice
contact. The standardized mortality ratio was 3.5 among people who had only been charged, 4.3
among those who had received a community-based order and 6.4 among those who had
experienced detention (Kinner et al., 2025). In the same cohort, imprisonment was also associated
with more than twice the subsequent risk of violence-related death (Hazard ratio: 2.5, Cl: 1.2-5.3)
compared with being charged only, after adjustment for sex, age at youth justice contact, violent
offending and later contact with adult corrections (Willoughby et al., 2023).

Continuing involvement with the adult prison system was also associated with mortality. In the
Australia 10-18 cohort, having two or more adult incarcerations was associated with twice the
hazard of death from non-communicable diseases, as was longer accumulated periods in adult
prison (Calais-Ferreira et al., 2023).

These findings should not be interpreted as demonstrating that detention or imprisonment caused
the increased mortality. Young people who experience detention generally have more extensive
justice involvement and may differ from those receiving less restrictive responses in several health
and social respects. Consistent with this interpretation, The Australia 10-18 cohort found that
mortality was lower during periods of incarceration than during periods without justice supervision
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(Kinner et al.,, 2025). Only 1.6% of all deaths occurred in custody; almost all occurred in the
community.

Although mortality rates were highest among those who had been sanctioned with prison, most
youth offenders were never in prison (see Table 6). Consequently, most deaths occurred among
people who had only been charged or had received community-based sanctions (Kinner et al.,
2025) or convicted but not sanctioned to prison (Siponen et al., 2023). Preventive measures should
therefore not be restricted to young people who have been imprisoned.

None or few of the included studies separately examined mortality following electronic monitoring
or compared specific forms of youth-oriented sanctions, community programmes or different
detention settings. The studies also provided little information about conditions within youth
detention facilities or differences between imprisonment in youth-specific and adult institutions.

Violent offending

Several studies found higher all-cause mortality among people convicted of violent offenses, both
in studies focused specifically on violent offending, and in studies comparing violent with non-
violent offending. There is also evidence of violent offending increasing the risk of some specific
causes of death, in particular suicide deaths.

The Denmark 15-35 cohort found that violent crime and violent crime combined with
hospitalisation for self-harm, were particularly associated with all-cause mortality, and all unnatural
cause-specific categories of mortality (Steeg et al., 2019).

In the Sweden 15-18 cohort of male conscripts, in adjusted analysis (see Table 7), those who were
convicted of violent crime in their youth had a four times higher hazard of death, while those with
non-violent convictions had twice the hazard of death, compared to those with no convictions
(Stenbacka et al., 2019). Violent offending was particularly strongly associated with alcohol- and
drug-related death (Hazard ratio: 2.8, Cl: 1.7-4.8), fatal accidents (Hazard ratio: 2.5, Cl: 1.2-5.5)
and suicide (Hazard ratio: 2.1, Cl: 1.1-4.1).

The Sweden 15-19 cohort which investigated suicide mortality specifically, found that violent
offending was more strongly associated with suicide than non-violent offending. In fully adjusted
analyses, the mortality rate ratio for suicide among those convicted of violent offences was 4.2 for
both females and males. For non-violent offending, the corresponding estimates were 1.5 for
females and 2.2 for males (Bjorkenstam et al., 2011).

Despite the NICE guidelines including research on long-term outcomes among children and youth
with harmful sexual behavior as a key recommendation in 2016 (NICE, 2016), our searches did
not find literature on mortality among youth sexual offenders, or youth with sexually harmful
behavior. Rather, sexual offences were included in the broader violent offences group, likely
because sexual offending is less common, and it is difficult to make reliable mortality estimates of
a rare outcome such as mortality in a small population. In adult populations there were findings
that sexual offences are associated with elevated mortality, in particular suicide mortality. Often
the focus in these studies was on offences related to child sexual abuse, which may be of limited
relevance to youth offenders (Key et al., 2021).

Substance use

Alcohol or substance use, indicated through self-report, hospitalization for substance use
treatment, or drug-related offences, emerged as one of the factors most consistently associated
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with mortality. In the Australia 13-21 cohort, though a smaller study with some uncertain estimates,
self-reported opioid use (Hazard ratio: 4.3, Cl: 1.5-13.0), non-medical use of sleeping tablets (HR:
5.0, CI: 1.9-13.0) or pain medication (HR: 5.6, Cl: 1.3-25.0), polysubstance use (HR: 2.8, Cl: 1.0-
8.0) and injecting drug use (HR: 4.4, Cl: 1.5-13.0) during adolescence were associated with higher
all-cause mortality (Kinner et al., 2015). The Finland 15-21 cohort also found that youth offenders
who had been hospitalized for substance dependence had 62% higher odds of mortality (OR: 1.62,
Cl: 1.28-2.04), with a mortality rate of 128 per 10 000 person years (Sailas et al., 2006).

The study also found that almost half of the deaths occurred while under the influence of alcohol
(43%), drugs (26%), or both (31%) (Sailas et al., 2006). The Australia 10-18 cohort also investigated
toxicology reports for those who had died from violent causes and found cannabis in 70% of cases
and alcohol in 65% of cases (Willoughby et al., 2021).

In the Australia 11-20 cohort, having a drug-related offence was associated with drug-related
death (HR 2.5, 95% CI 1.5-4.1) (Coffey et al., 2004).

Substance use also appeared to account for part of the association between youth offending and
suicide. In the Sweden 15-19 cohort, adjustment for substance misuse before age 19 produced
the largest reduction in the association between youth offending and suicide (Bjorkenstam et al.,
2011).

In the highly selected Finland 15-19 cohort of youth offenders who underwent forensic psychiatric
assessment, comorbid alcohol or substance use disorders were not clearly associated with
additional mortality (Lindberg et al., 2017). This finding does not necessarily demonstrate that
substance use was unimportant. Substance use and psychiatric morbidity were already common
in this selected population, and the relatively small number of deaths may have limited the study’s
ability to identify differences between diagnostic groups.

Mental health problems and self-harm

In the Finland 15-21 cohort, the overall standardised mortality ratio was 7.4 (Table 5), however
when the cohort was stratified according to who had received psychiatric treatment or not, the
mortality rate was eight times higher for those with psychiatric treatment (SMR: 8.3, Cl: 7.3-9.4)
and 6 times higher for those without (SMR: 6.3, Cl: 5.4-7.3), indicating that some of the excess
mortality risk associated with youth offending might be accounted for by psychiatric illness (Sailas
et al., 2006).

Further, the authors conducted separate analyses for hospitalisation for substance dependence,
psychosis, personality disorder or depression and childhood onset psychiatric disorders, and found
that all except childhood onset disorders were associated with approximately 54-63% higher odds
of death (Sailas et al., 2006). Childhood onset disorders were associated with a 55% reduction in
odds of death, though the interpretation of this is unclear, due to the relatively low number of
persons who had received treatment in their childhood.

Conversely, the Sweden 15-20 cohort found that, among youth offenders not sanctioned with
prison, any childhood psychiatric disorder was associated with an increased hazard of death
(Hazard ratio: 2.2, Cl: 1.9-2.6), with the strongest association for externalising disorders (HR: 3.3,
Cl: 2.7-4.1) and internalising disorders (HR: 2.9, Cl: 1.9-4.4), and a smaller, yet significant increase
in hazard for neurodevelopmental disorders (HR: 1.4, Cl: 1.0-1.94) (Siponen et al., 2023). Among
youth offenders with prison sanctions, the lower statistical power due to fewer cases did not allow
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for the same analysis, however an increased hazard for mortality was found for any childhood
psychiatric disorder (HR: 1.7, Cl: 1.2-2.5) and for externalising disorders (HR: 2.3, Cl: 1.5-3.7).

The Denmark 15-35 cohort illustrates a particularly high mortality associated with overlapping self-
harm and violent offending. Compared with people with neither history, mortality rate ratios for
unnatural causes were elevated among those with a history of violent offending (MRR: 5.2, Cl: 4.4-
6.1) and among those with hospital-treated self-harm (MRR: 12.6, Cl: 10.8-14.8), but were highest
among people with both histories (MRR: 29.4, Cl: 23.1-37.4) (Steeg et al., 2019).

The Finland 15-19 cohort was specifically selected on psychiatric comorbidity and included
offenders who had gone through a psychiatric evaluation which resulted in a diagnosis for 93% of
the cohort (Lindberg et al., 2017). The study found an increased mortality risk; however, they did
not find any differences in risk when comparing schizophrenia spectrum disorders with conduct
disorders/personality disorders. This can be difficult to interpret, as the population is highly
selected for psychiatric comorbidity and there could be competing risk factors related to
schizophrenia disorders and conduct or personality disorders that impact mortality.

Socioeconomic and parental factors

Data on socioeconomic and family background factors were limited, but some of the included
studies were able to report on or adjust for some of these.

The Denmark 15-35 cohort found that the socioeconomic status of the parents (income, education,
employment) was lower for persons who died compared to those who were still alive at the end of
the observation period (Steeg et al., 2019).

The Sweden 15-20 cohort found an increased hazard for death associated with having a parent
with a psychiatric disorder or a parent with criminal convictions (Siponen et al., 2023), indicating
that these types of factors contribute to the overall mortality risk associated with youth offending.
The study also adjusted for parental education in analyses, but did not report any mortality risk
statistics related to parental education.

The Sweden 13-19 cohort, which has a primary focus on parental death and mortality, included
parental education and household income into statistical models together with youth offending,
and found that youth offending had a unique impact on mortality, but also an indirect impact
through increasing the likelihood of lower education and thus lower income, which in turn was
associated with mortality risk (Hiyoshi et al., 2021).

In the Sweden 15-19 cohort that investigated suicide specifically, a number of parental and family
socioeconomic factors were included in adjusted analysis (see footnote of Table 9), these did
reduce the mortality risk associated with youth offending, indicating that parental and
socioeconomic factors may have a role in the suicide risk seen among offending youth
(Bjorkenstam et al., 2011).

Few of the included studies include detailed socioeconomic variables, however, broader research
on youth offending indicates strong associations with socioeconomic disadvantage, low
educational attainment, and weak labour market attachment. Family adversity and exposure to
violence are also common. These factors likely contribute indirectly to increased mortality risk.

Crime involved youth as a group have an accumulation of risk factors for adverse health outcomes
and mortality. Several adversities that are over-represented within crime involved youth have been
associated with increased risk of mortality in general, non-crime populations. For instance, contact
with social services/child protection services have been associated with a four times higher risk of
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suicide in Northern Ireland, even when the child was assessed as not in need of support (McKenna
et al., 2023).

Although youth with an immigration background or Indigenous status are often overrepresented in
youth offender populations, the research on this related to mortality is limited. The Australian
cohorts have a strong focus on indigenous youth and find increased mortality risk in this group, in
particular for males, however the transferability of these findings to Norwegian and Nordic contexts
is uncertain. We do know from research in Norway that when controlling for other socioeconomic
factors, immigration status is not associated with a likelihood of reimprisonment for youth
offenders (Skjeervg et al., 2024), which makes it possible that any association between immigration
status and mortality may also be mediated through social disadvantage.
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Overall interpretation of findings

Evidence from the Nordic countries, Europe, and Australia consistently indicates that youth
offenders have a substantially elevated risk of premature mortality. The excess mortality is largely
driven by preventable causes, particularly suicide, overdose, accidents, and homicide. Many deaths
occur during adolescence and early adulthood, including a substantial proportion before ages 20
and 25.

Among youth offenders who had been imprisoned or had more severe or repeated criminal
involvement, relative mortality estimates generally indicated mortality around 6-11 times as high
as the relevant comparison population. Among those with less
extensive justice involvement, mortality was approximately 2-5
times higher. These ranges should be interpreted as broad

Youth offenders had
substantially elevated
premature mortality, largely

summaries because the studies used different populations, from preventable causes.
comparison groups, follow-up periods, and statistical measures.  Many deaths occurred before
age 25.

Although the highest individual risk was found among youth

offenders with extensive justice involvement, most deaths occurred in the larger population with
less severe involvement. The population burden of premature mortality is therefore not confined to
the relatively small group who have experienced imprisonment or persistent offending.

Although females were underrepresented in the cohorts, and Mortality risk was highest for
estimates less certain, confidence is increased by sex extensive or severe youth
differences being in line with findings from adult offender offenders, but most deaths
populations. Several studies found a greater relative elevation ~ ©ccurred in the larger group

in mortality among female youth offenders than among males st Iqss e>|<ten5|vetjust|ce
when each was compared with the corresponding general involvement.
population. Some estimates indicated mortality 25-40 times higher than among females in the
general population. That said, as the youth offender population is predominantly male, most
premature mortality occurred among males.

The association between youth offending and mortality probably reflects the documented
accumulation and interaction of vulnerabilities across the life course for this group. Substance use
and mental health problems were the factors most consistently associated with mortality,
particularly suicide, overdose, and accidental death. Some studies also found that socioeconomic
and parental circumstances accounted for part of the association, although direct evidence
concerning these factors was limited.

Broader evidence shows that youth offenders frequently

e?<per|ence poverty, famHyl instability, educational understood as a marker of
disengagement, exposure to violence, and other forms of accumulated health and
adversity. Subsequent marginalization, including exclusion from social vulnerabilities.
education and employment, stigma, reduced access to

healthcare and support services, and continuing justice

involvement, may compound these vulnerabilities. Justice involvement may therefore be
understood primarily as a marker of accumulated health and social needs. The available evidence
does not establish that offending or justice system contact itself causes the elevated mortality,
though there could be bidirectional effects.

Youth offending is likely best
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Implications for policy and practice

Premature mortality among youth offenders should be recognised as both a public health and a
criminal justice concern. Contact with the police or justice system provides an important
opportunity to identify health and social needs and connect young people with appropriate support.

Continuity of support is central when young people complete
sanctions and leave the justice system, or as in Norway, turn 18 - : -

! justice system is a critical
and may be transferred to adult sanctions. Many deaths occur opportunity to identify unmet
before the age of 25, thus adolescence and the transition to health and social needs and
adulthood are crucial time periods for mortality prevention. prevent premature deaths.

Contact with the police or

The findings further support a broad approach to preventing

premature mortality among youth offenders. More intensive support may be warranted for those
with psychiatric comorbidity, high-risk substance use, repeated offending, violent offending or
prison sanctions. However, preventive efforts should not be

restricted to high-risk groups, as most deaths occur among the Prevention must reach

larger population with less extensive justice involvement. beyond imprisoned or high-
risk youth offenders, and
There is no clear evidence on what interventions are effective in support should continue into

preventing premature mortality among youth offenders (Welsh adulthood.

etal., 2022). Given the findings related to high suicide rates and

mental health and substance use comorbidity, it is reasonable to assume mental healthcare,
suicide prevention, substance use treatment, and overdose prevention should be central
components of the response. As youth offending is highly associated with socio-economic
disadvantage, and there is evidence that social strain is

associated with mortality generally and in youth offenders, Effective prevention will
education, employment, housing, family circumstances, and require coordination across

access to healthcare, are facets that should be included in health, welfare, education,
mortality prevention. It follows from this that effective child protection, police and
prevention will likely require coordination across health, the justice system.

welfare, education, child protection, police and the justice
system rather than being the responsibility of the justice system alone.

Implications for the Norwegian context

Norway has several existing opportunities for interventions for youth offenders. The community
sanctions youth follow-up and youth punishment, administered by the National Mediation Service,
and the specialised youth units within the Correctional Service provide frameworks for individually
adapted and multidisciplinary follow-up. In addition, established youth teams provide enhanced
follow-up for imprisoned youth offenders aged 18-24. These arenas could be used more
systematically to assess mental health and substance use, suicide and overdose risk, and broader
social circumstances, and to connect young people with appropriate services. However, they do not
reach young people at risk of offending who have not entered the justice system and may not
ensure continuity after a sanction has been completed and justice involvement ends. The need for
early and coordinated support extends beyond young people currently serving a sanction.

Norway has been criticised for placing minors in ordinary adult prisons, and for the excessive use
of solitary confinement. In Meld. St. 31 (2024-2025), the Government set out plans to stop
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placement of children in adult prison, increase the capacity of specialised youth units from ten
places at the end of 2024 to 27 places in 2026, phase out the temporary placement of minors at
Eidsberg Prison and consider expanding the multidisciplinary youth teams. The white paper also
emphasised the need to assess how the best interests of the child and other principles of the UN
Convention on the Rights of the Child are applied in decisions concerning young people (United
Nations, 1989). These proposals should be implemented and evaluated in a manner that preserves
the high threshold for imprisoning children and ensures continuity of healthcare, education and
welfare support.

Recent Norwegian assessments indicate that the potential in existing frameworks has not been
fully realised. A joint report by the Norwegian Directorate of Health, the Norwegian Directorate for
Children, Youth and Family Affairs, and the National Mediation Service identified insufficient
knowledge among welfare services about youth sanctions and their responsibilities towards youth
that receive these sanctions. It also found gaps and geographical differences in services addressing
mental health, substance use, violence and harmful sexual behaviour, as well as a lack of
systematic assessment of risk and protective factors. The report proposed ten measures to
strengthen coordination, clarify responsibilities, improve access to specialised expertise and
establish more systematic assessment and referral procedures (Helsedirektoratet et al., 2023).

These concerns were reinforced by the Office of the Auditor

) L . , Existing governmental plans
General’s investigation of the authorities’ response to child and

and intentions for youth

youth crime. The investigation concluded that the authorities’ crime in Norway must be
preventive efforts had been insufficient, and that collaboration implemented and efforts to
across sectors and administrative levels remained inadequate. assess the need for further

measures must be

It identified unclear responsibilities, insufficient access to i
continued.

suitable measures and weaknesses in the continuity,

particularly during transitions between institutions, prisons and

community services. The Office of the Auditor General recommended stronger coordination
between the police, municipalities, child welfare services and other relevant services, improved
information exchange and better continuity during transitions (Riksrevisjonen, 2025).

Similarly, in NOU 2024:3 Joint Efforts Against Extremism, central themes are social exclusion,
marginalisation, and inadequate services. The risk factors for radicalisation are largely overlapping
with those seen for youth offending and premature mortality, including social and familial
disadvantage and mental health concerns. The case review conducted by the Extremism
Commission also found that many of the people examined had been in contact with several parts
of the support system during their upbringing, underscoring the opportunities for intervention. The
Commission’s recommendations stress that preventing radicalisation and extremism is not
primarily a matter of security measures. Rather, they align with broader approaches to preventing
youth offending, morbidity and premature mortality: earlier intervention, more binding
collaboration, clearer arrangements for information sharing, and stronger coordination between
schools, health services, child welfare services, NAV, municipalities and the police (NOU 2024:3;
Meld. St. 13 (2024-2025)).

Recent concerns that vulnerable children and young people may be deliberately recruited into
criminal networks further strengthen the case for early, coordinated intervention addressing both
exposure to crime and the underlying health and social needs associated with premature mortality
(Meld. St. 31 (2024-2025)).
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Taken together, the Norwegian policy documents and the findings of this knowledge summary
support an approach in which youth offending is treated not only as a justice issue, but also as a
possible indication of unmet health and social needs. Early intervention and coordinated follow-up
should explicitly include mental health, substance use, suicide and overdose risk, education,
housing and family circumstances. Particular attention is needed at transitions, including when a
young person turns 18, completes a sanction, leaves an institution or is released from prison. The
available evidence does not establish which Norwegian service model will reduce mortality, but it
provides a public health rationale for implementing and systematically evaluating coordinated
initiatives.

Finally, the lack of Norwegian mortality studies represents an important knowledge gap. Such
studies are needed to determine the extent to which the findings of this knowledge summary apply
in the Norwegian context. There is a need for systematic evaluation of mortality and health
outcomes among youth offenders, both to establish mortality
and risk factors among youth offenders in the Norwegian
context, and Tco identify. the impact of interventi.ons, different Norway and evaluate long-
types of sanctions or policy changes. Norway’s national registers term outcomes for different
provide an opportunity to examine long-term mortality and types of sanctions, services
causes of death following different forms of youth justice and interventions.
involvement, while taking socio-economic factors into account.

There is a need to establish
the extent of mortality in

Strengths and limitations of the evidence

Though there is consistent evidence across studies, direct comparisons between studies should be
made cautiously because cohorts vary considerably in their definitions of offending, age ranges,
follow-up periods, and mortality measures. However, given that these studies are consistent,
despite differences in countries, cohorts, definitions of offending, and statistical approaches, this
can increase the confidence that the association between youth offending and premature mortality
is robust.

Many of the included studies were large registry-based cohorts with reliable mortality data and long
follow-up periods. These designs are particularly well suited to studying rare outcomes such as
premature mortality. However, the geographical evidence base remains relatively narrow: Most
studies included in the current review originated from Australia and Sweden, with more limited
evidence from other countries. Though Scandinavian countries such as Sweden, Finland and
Denmark were represented and likely reflect contexts broadly comparable to Norway, the evidence
base would be strengthened by additional Norwegian studies examining mortality among youth
offenders within the specific legal, welfare, and healthcare context of Norway.

The evidence was strongest for all-cause mortality, where multiple large studies consistently
demonstrate elevated mortality compared with the general population. Similarly, there was
relatively strong evidence for deaths due to suicide, overdose, poisoning, and other accidental
causes. In contrast, evidence for some specific causes of death, such as homicide and disease-
related mortality, is less certain because these outcomes are rarer and therefore based on fewer
deaths.

Several studies examined mortality over extended periods of follow-up, allowing for insight into
mortality extending into adulthood. Few studies investigated mortality after age 30/40, therefore
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evidence on premature mortality rates occurring later in life is limited, particularly mortality due to
chronic disease or other internal causes largely associated with aging.

Further, girls and women constituted a minority in most cohorts, and the number of deaths among
females was often small. Consequently, estimates for females, particularly for specific causes of
death, remain more uncertain than those for males.

This review attempted to focus on offending occurring before age 18, therefore addressing a
distinct developmental period. However, several studies included broader age ranges extending
into early adulthood. If mortality risk is highest among those who offend at the youngest ages,
inclusion of older offenders may lead some studies to underestimate the mortality risk associated
with offending during adolescence itself.

38



References

Aazami, A, Valek, R., Ponce, A. N., & Zare, H. (2023). Risk and protective factors and interventions for reducing
juvenile delinquency: A systematic review. Social Sciences, 12(9), 474.

Ackerman, E., Magram, J., & Kennedy, T. D. (2024). Systematic review: Impact of juvenile incarceration. Child
Protection and Practice, 3, 100083. https://doi.org/10.1016/j.chipro.2024.100083

Arnez, J., & Condry, R. (2021). Criminological perspectives on school exclusion and youth offending. Emotional
and behavioural difficulties, 26(1), 87-100.

Astridge, B., Li, W. W., McDermott, B., & Longhitano, C. (2023). A systematic review and meta-analysis on
adverse childhood experiences: Prevalence in youth offenders and their effects on youth recidivism.
Child Abuse & Neglect, 140, 106055.

Baglivio, M. T., & Epps, N. (2016). The Interrelatedness of Adverse Childhood Experiences Among High-Risk
Juvenile Offenders. Youth Violence and Juvenile Justice, 14(3), 179-198.
https://doi.org/doi/10.1177/1541204014566286

Beaudry, G., Yu, R., Langstrom, N., & Fazel, S. (2021). An Updated Systematic Review and Meta-regression
Analysis: Mental Disorders Among Adolescents in Juvenile Detention and Correctional Facilities. J Am
Acad Child Adolesc Psychiatry, 60(1), 46-60. https://doi.org/10.1016/j.jaac.2020.01.015

Bjorkenstam, E., Bjorkenstam, C., Vinnerljung, B., Hallgvist, J., & Ljung, R. (2011). Juvenile delinquency, social
background and suicide—a Swedish national cohort study of 992 881 young adults. International
journal of epidemiology, 40(6), 1585-1592.

Bond, M., & Davidson, K. M. (2025). Juvenile Justice Contact, Educational Trajectories, and Recidivism: A Mixed
Method Evaluation. American Journal of Criminal Justice, 50(3), 446-471.

Borschmann, R., Janca, E., Carter, A., Willoughby, M., Hughes, N., Snow, K.,...Love, A. (2020). The health of
adolescents in detention: a global scoping review. The Lancet Public Health, 5(2), e114-e126.
Borschmann, R., Keen, C., Spittal, M. J., Preen, D., Pirkis, J., Larney, S.,...Young, J. T. (2024). Rates and causes of

death after release from incarceration among 1 471 526 people in eight high-income and middle-
income countries: an individual participant data meta-analysis. The Lancet, 403(10438), 1779-1788.

Bra. (2021). Strategiska brott bland ungdomar pG 2010-talet. BrG-rapport 2021:5.
https://bra.se/download/18.1537f1c6192bd251bfc13fe/1729848390297/2021 5 Strategiska brott.p
df

Bukten, A., Skjeervg, I., & Stavseth, M. R. (2022). The association of prison security level with mortality after
release from prison: a retrospective national cohort study (2000—-16). The Lancet Public Health, 7(7),
e583-e592. https://doi.org/10.1016/52468-2667(22)00107-4

Bukten, A., Stavseth, M. R., Skurtveit, S., Tverdal, A., Strang, J., & Clausen, T. (2017). High risk of overdose death
following release from prison: Variations in mortality during a 15-year observation period. Addiction.

Calais-Ferreira, L., Young, J. T., Francis, K., Willoughby, M., Pearce, L., Clough, A.,...Kinner, S. A. (2023). Non-
communicable disease mortality in young people with a history of contact with the youth justice
system in Queensland, Australia: a retrospective, population-based cohort study. Lancet Public Health,
8(8), e600-e609. https://doi.org/10.1016/s2468-2667(23)00144-5

Coffey, C., Veit, F., Wolfe, R., Cini, E., & Patton, G. C. (2003). Mortality in young offenders: retrospective cohort
study. Bmj, 326(7398), 1064.

Coffey, C., Wolfe, R., Lovett, A. W., Moran, P., Cini, E., & Patton, G. C. (2004). Predicting death in young
offenders: a retrospective cohort study. Med J Aust, 181(9), 473-477. https://doi.org/10.5694/i.1326-
5377.2004.tb06402.x

Degenhardt, L., Larney, S., Kimber, J., Gisev, N., Farrell, M., Dobbins, T.,...Burns, L. (2014). The impact of opioid
substitution therapy on mortality post-release from prison: retrospective data linkage study.
Addiction, 109(8), 1306-1317. https://doi.org/doi:10.1111/add.12536

Dorsett, R., & Thomson, D. (2025). How incarcerating children affects their labour market outcomes. Journal of
Social Policy, 54(2), 465-486.

Duran-Bonavila, S., Vigil-Colet, A., Cosi, S., & Morales-Vives, F. (2017). How individual and contextual factors
affects antisocial and delinquent behaviors: A comparison between young offenders, adolescents at
risk of social exclusion, and a community sample. Frontiers in Psychology, 8, 1825.

Friestad, C., & Skardhamar, T. (2026). Criminal Careers in the Making? Characteristics and Trajectories of
Juveniles Charged With a Sexual Offense. Sexual Abuse, 38(3), 247-272.

39


https://doi.org/10.1016/j.chipro.2024.100083
https://doi.org/doi/10.1177/1541204014566286
https://doi.org/10.1016/j.jaac.2020.01.015
https://bra.se/download/18.1537f1c6192bd251bfc13fe/1729848390297/2021_5_Strategiska_brott.pdf
https://bra.se/download/18.1537f1c6192bd251bfc13fe/1729848390297/2021_5_Strategiska_brott.pdf
https://doi.org/10.1016/S2468-2667(22)00107-4
https://doi.org/10.1016/s2468-2667(23)00144-5
https://doi.org/10.5694/j.1326-5377.2004.tb06402.x
https://doi.org/10.5694/j.1326-5377.2004.tb06402.x
https://doi.org/doi:10.1111/add.12536

Graham, L., Fischbacher, C. M., Stockton, D., Fraser, A., Fleming, M., & Greig, K. (2015). Understanding extreme
mortality among prisoners: a national cohort study in Scotland using data linkage. The European
Journal of Public Health, 25(5), 879-885. https://doi.org/doi:10.1093/eurpub/cku252

Gunuboh, T. M. (2023). Parental Poverty and Neighborhood Conditions as Predictors of Juvenile Crime Rates.
Open Journal of Social Sciences, 11(07), 287-318. https://doi.org/10.4236/jss.2023.117021

Helsedirektoratet, Barne-, ungdoms- og familiedirektoratet, & Sekretariatet for konfliktradene. (2023).
Tverrsektorielt samarbeid og velferdstjenestenes deltakelse under giennomfgring av ungdomsstraff og
ungdomsoppfelging. https://konfliktraadet.no/content/uploads/2023/11/Tverrsektorielt-samarbeid-
om-velferdstjenestenes-deltakelse-under-giennomforing-av-ungdomsstraff-og-ungdomsoppfolging-
31.10.23-1.pdf

Hiyoshi, A., Berg, L., Grotta, A., Almquist, Y., & Rostila, M. (2021). Parental death in childhood and pathways to
increased mortality across the life course in Stockholm, Sweden: A cohort study. PLoS Med, 18(3),
e1003549. https://doi.org/10.1371/journal.pomed.1003549

Hughes, N., Ungar, M., Fagan, A., Murray, J., Atilola, O., Nichols, K.,...Kinner, S. (2020). Health determinants of
adolescent criminalisation. The Lancet Child & Adolescent Health, 4(2), 151-162.

Huttunen, K., Pekkarinen, T., Uusitalo, R., & Virtanen, H. (2023). Lost boys? Secondary education and crime.
Journal of Public Economics, 218, 104804.

Jaggi, L., Kliewer, W., & Serpell, Z. (2020). Schooling while incarcerated as a turning point for serious juvenile
and young adult offenders. Journal of adolescence, 78, 9-23.

Key, R., Underwood, A., Farnham, F., Marzano, L., & Hawton, K. (2021). Suicidal behavior in individuals accused
or convicted of child sex abuse or indecent image offenses: Systematic review of prevalence and risk
factors. Suicide and Life-Threatening Behavior, 51(4), 715-728. https://doi.org/DOI:
10.1111/sltb.12749

Kinner, S. A., Calais-Ferreira, L., Young, J. T., Borschmann, R., Clough, A., Heffernan, E.,...Sawyer, S. M. (2025).
Rates, causes, and risk factors for death among justice-involved young people in Australia: a
retrospective, population-based data linkage study. Lancet Public Health, 10(4), e274-e284.
https://doi.org/10.1016/s2468-2667(25)00042-8

Kinner, S. A., Degenhardt, L., Coffey, C., Hearps, S., Spittal, M., Sawyer, S. M., & Patton, G. C. (2015). Substance
use and risk of death in young offenders: a prospective data linkage study. Drug Alcohol Rev, 34(1), 46-
50. https://doi.org/10.1111/dar.12179

Kinner, S. A., Forsyth, S., & Williams, G. (2013). Systematic review of record linkage studies of mortality in ex-
prisoners: why (good) methods matter. Addiction, 108(1), 38-49.

Kurpiel, A., & McVie, S. (2025). The Relationship Between Dimensionality and Duration of Household Poverty
During Childhood and Onset of Youth Offending. The British Journal of Criminology, azaf075.

Lindberg, N., Miettunen, J., Heiskala, A., & Kaltiala-Heino, R. (2017). Mortality of young offenders: a national
register-based follow-up study of 15- to 19-year-old Finnish delinquents referred for forensic
psychiatric examination between 1980 and 2010. Child Adolesc Psychiatry Ment Health, 11, 37.
https://doi.org/10.1186/s13034-017-0174-3

Martinez, A., Janca, E., Willoughby, M., Campbell, A., & Kinner, S. A. (2026). Mortality among people who had
contact with the criminal justice system during adolescence: a systematic review and meta-analysis.
Social Science & Medicine, 403, 119338. https://doi.org/10.1016/j.socscimed.2026.119338

McKenna, S., O'Reilly, D., & Maguire, A. (2023). Childhood contact with social services and risk of suicide or
sudden death in young adulthood: identifying hidden risk in a population-wide cohort study. J
Epidemiol Community Health, 78(1), 47-53. https://doi.org/10.1136/jech-2023-220975

Meld. St. 13 (2024-2025). Forebygging av ekstremisme: Trygghet, tillit, samarbeid og demokratisk
motstandskraft. Kultur- og likestillingsdepartementet.
https://www.regjeringen.no/no/dokumenter/meld.-st.-13-20242025/id3092713/

Meld. St. 31 (2024-2025). Straff som virker — straffegjennomfgring for et tryggere Norge. Justis- og
beredskapsdepartementet. https://www.regjeringen.no/no/dokumenter/meld.-st.-31-
20242025/id3109800/

Murie, M., Marr, C., Kasinathan, J., Lloyd, T., & Dean, K. (2026). The mental health of young people entering
custody: a systematic review and meta-analysis. Child & Youth Care Forum,

NICE. (2016). NICE guideline: Harmful sexual behaviour among children and young people (NG55).

NOU 2024: 3. (2024). Felles innsats mot ekstremisme: Bedre vilkar for det forebyggende arbeidet. Arbeids- og
inkluderingsdepartementet. https://www.regjeringen.no/no/dokumenter/nou-2024-3/id3027182/

40


https://doi.org/doi:10.1093/eurpub/cku252
https://doi.org/10.4236/jss.2023.117021
https://konfliktraadet.no/content/uploads/2023/11/Tverrsektorielt-samarbeid-om-velferdstjenestenes-deltakelse-under-gjennomforing-av-ungdomsstraff-og-ungdomsoppfolging-31.10.23-1.pdf
https://konfliktraadet.no/content/uploads/2023/11/Tverrsektorielt-samarbeid-om-velferdstjenestenes-deltakelse-under-gjennomforing-av-ungdomsstraff-og-ungdomsoppfolging-31.10.23-1.pdf
https://konfliktraadet.no/content/uploads/2023/11/Tverrsektorielt-samarbeid-om-velferdstjenestenes-deltakelse-under-gjennomforing-av-ungdomsstraff-og-ungdomsoppfolging-31.10.23-1.pdf
https://doi.org/10.1371/journal.pmed.1003549
https://doi.org/DOI
https://doi.org/10.1016/s2468-2667(25)00042-8
https://doi.org/10.1111/dar.12179
https://doi.org/10.1186/s13034-017-0174-3
https://doi.org/10.1016/j.socscimed.2026.119338
https://doi.org/10.1136/jech-2023-220975
https://www.regjeringen.no/no/dokumenter/meld.-st.-13-20242025/id3092713/
https://www.regjeringen.no/no/dokumenter/meld.-st.-31-20242025/id3109800/
https://www.regjeringen.no/no/dokumenter/meld.-st.-31-20242025/id3109800/
https://www.regjeringen.no/no/dokumenter/nou-2024-3/id3027182/

Patton, G. C., Sawyer, S. M., Santelli, J. S., Ross, D. A., Afifi, R., Allen, N. B.,...Bonell, C. (2016). Our future: a
Lancet commission on adolescent health and wellbeing. The Lancet, 387(10036), 2423-2478.

Rice, S. M., O’Gorman, K. M., Jovev, M., Cranston, |., Borschmann, R., Cotton, S.,...Chanen, A. (2023). Unmet
mental health and criminogenic needs among justice-involved young people: a role for clinicians in the
community. Clinical Psychologist, 27(2), 259-268.

Riksrevisjonen. (2025). Myndighetenes innsats mot barne- og ungdomskriminalitet (Dokument 3:15 [2024—
2025]). https://www.riksrevisjonen.no/rapporter-mappe/no-2024-2025/myndighetenes-innsats-mot-
barne-og-ungdomskriminalitet/

Saar, J., & Markina, A. (2012). Mortality Rate and Causes of Death of Delinquent Individuals. Juridica Int'l, 19,
179.

Sailas, E. S., Feodoroff, B., Lindberg, N. C., Virkkunen, M. E., Sund, R., & Wahlbeck, K. (2006). The mortality of
young offenders sentenced to prison and its association with psychiatric disorders: a register study.
Eur J Public Health, 16(2), 193-197. https://doi.org/10.1093/eurpub/cki169

Savolainen, J., Eisman, A., Mason, W. A, Schwartz, J. A., Miettunen, J., & Jarvelin, M.-R. (2018). Socioeconomic
disadvantage and psychological deficits: Pathways from early cumulative risk to late-adolescent
criminal conviction. Journal of adolescence, 65, 16-24.

Sawyer, S. M., Afifi, R. A., Bearinger, L. H., Blakemore, S.-J., Dick, B., Ezeh, A. C., & Patton, G. C. (2012).
Adolescence: a foundation for future health. The lancet, 379(9826), 1630-1640.

Siponen, R., Andersson, A., Oskarsson, S., Garcia-Argibay, M., Beckley, A. L., Langstrém, N.,...Tuvblad, C. (2023).
A Population-Based Study of Unintentional Injury and Premature Death among Non-imprisoned and
Imprisoned Youth Offenders. J Crim Justice, 84, 102009.
https://doi.org/10.1016/j.jcrimjus.2022.102009

Skardhamar, T., & Skirbekk, V. (2013). Relative Mortality among Criminals in Norway and the Relation to Drug
and Alcohol Related Offenses. PLoS ONE, 8(11), e78893.
https://doi.org/doi:10.1371/journal.pone.0078893

Skjeervg, 1., Stavseth, M. R., Friestad, C., Skardhamar, T., Tverborgvik, T., & Bukten, A. (2024). Characteristics
and risk of reimprisonment among children and young adults in Norwegian prisons. A 20-year cohort
study. Journal of Criminal Justice, 93, 102219.

Steeg, S., Webb, R. T., Mok, P. L. H., Pedersen, C. B., Antonsen, S., Kapur, N., & Carr, M. J. (2019). Risk of dying
unnaturally among people aged 15-35 years who have harmed themselves and inflicted violence on
others: a national nested case-control study. The Lancet Public Health, 4(5), e220-e228.

Stenbacka, M., & Jansson, B. (2014). Unintentional injury mortality -The role of criminal offending. A Swedish
longitudinal population based study. Int J Inj Contr Saf Promot, 21(2), 127-135.
https://doi.org/10.1080/17457300.2013.792281

Stenbacka, M., Moberg, T., & Jokinen, J. (2019). Adolescent criminality: multiple adverse health outcomes and
mortality pattern in Swedish men. BMC Public Health, 19(1), 400. https://doi.org/10.1186/s12889-
019-6662-z

Svendsen, V. G., Bukten, A., Skardhamar, T., & Stavseth, M. R. (2024). Mortality in women with a history of
incarceration in Norway: a 20-year national cohort study. International Journal of Epidemiology, 53(2).
https://doi.org/10.1093/ije/dyae032

Svendsen, V. G., Stavseth, M. R., Skardhamar, T., & Bukten, A. (2023). Psychiatric morbidity among women in
Norwegian prisons, 2010-2019: a register-based study. BMC psychiatry, 23(1), 390.

Thomas, S. E., Abram, K. M., Aaby, D., Welty, L. J., Arzu, J. L., Salvati, J. M., & Teplin, L. A. (2025). Incarceration
and subsequent psychosocial outcomes: A 16-year longitudinal study of youth after detention. Journal
of the American Academy of Child & Adolescent Psychiatry.

Tverborgvik, T., Stavseth, M. R., & Bukten, A. (2023). The association between drug use and mortality in a
norwegian prison cohort: a prospective cohort study. Health & Justice, 11(1).
https://doi.org/10.1186/s40352-023-00223-y

United Nations. (1989). Convention on the Rights of the Child. U. Nations.

Welsh, B. C., Zane, S. N., & Reeves, J. (2022). Impact of Interventions for At-Risk and Criminally Involved Youths
and Adults on Premature Mortality over the Life-Course: a Systematic Review and Meta-analysis.
Journal of Developmental and Life-Course Criminology, 8(1), 25-46. https://doi.org/10.1007/s40865-
021-00185-5

Willoughby, M., Young, J. T., Borschmann, R., Spittal, M. J., Keen, C., Hail-Jares, K.,...Kinner, S. A. (2023).
Violence-Related Death in Young Australians After Contact With the Youth Justice System: A Data

41


https://www.riksrevisjonen.no/rapporter-mappe/no-2024-2025/myndighetenes-innsats-mot-barne-og-ungdomskriminalitet/
https://www.riksrevisjonen.no/rapporter-mappe/no-2024-2025/myndighetenes-innsats-mot-barne-og-ungdomskriminalitet/
https://doi.org/10.1093/eurpub/cki169
https://doi.org/10.1016/j.jcrimjus.2022.102009
https://doi.org/doi:10.1371/journal.pone.0078893
https://doi.org/10.1080/17457300.2013.792281
https://doi.org/10.1186/s12889-019-6662-z
https://doi.org/10.1186/s12889-019-6662-z
https://doi.org/10.1093/ije/dyae032
https://doi.org/10.1186/s40352-023-00223-y
https://doi.org/10.1007/s40865-021-00185-5
https://doi.org/10.1007/s40865-021-00185-5

Linkage Study. J Interpers Violence, 38(17-18), 9923-9942.
https://doi.org/10.1177/08862605231169490

Willoughby, M., Young, J. T., Hail-Jares, K., Spittal, M. J., Borschmann, R., Patton, G.,...Kinner, S. A. (2021).
Circumstances and toxicology of violence-related deaths among young people who have had contact
with the youth justice system: a data linkage study. BMC Public Health, 21(1), 2207.
https://doi.org/10.1186/s12889-021-12244-7

Yonek, J. C., Dauria, E. F., Kemp, K., Koinis-Mitchell, D., Marshall, B. D., & Tolou-Shams, M. (2019). Factors
associated with use of mental health and substance use treatment services by justice-involved youths.
Psychiatric Services, 70(7), 586-595.

Zlodre, J., & Fazel, S. (2012). All-cause and external mortality in released prisoners: systematic review and
meta-analysis. Am J Public Health, 102(12), e67-75. https://doi.org/10.2105/ajph.2012.300764

tyszczarz, B. (2019). Production losses associated with premature mortality in 28 European Union countries.
Journal of Global Health, 9(2). https://doi.org/doi: 10.7189/jogh.09.020418

42


https://doi.org/10.1177/08862605231169490
https://doi.org/10.1186/s12889-021-12244-z
https://doi.org/10.2105/ajph.2012.300764
https://doi.org/doi

Appendix 1 - Search strategies

Terms included in the main search

Target population/10-18

years
Title/Abstract
Youth*
Child*
Adolesc*
Minor

Minors
Juvenile*

Boy

Boys

Girl

Girls
*Adolesc*
*Puberty
Teen

Teens
Teenage*
Underage*
Under-age*
Young-offender

43

Exposure/Crime
Title/Abstract
Crime¥*
Criminal*
Violen*
Sexu*
Incarc*
Assault*
Delinquen*
Offend*
Prison*
Imprison*
Jail*

Justice
Justice-involved
Custod*
Detention
Detained
Convict*
Penal
Penitentiar*
Inmate
Offence
Felon*
Ex-offend*
Correctional
Remand

Bail
Probation*
Parole*

Community service
Electronic monitor*

Punish*

Outcome/Mortality
Title

Mortality

Death*

Fatal*

Homicid*
Overdose*
Poisoning*

Dying

Die

Died

Dies

Dead

Deceased
Murder*

Suicide rate*
Rate* of suicide
Suicide incidence
Incidence of suicide
Suicide risk

Risk of suicide
Lethal suicide

The term suicid* on its own
was excluded as itled to a
large increase in irrelevant
search results related to
suicidal ideation, suicidal
thoughts and suicide
attempts. More specific
terms were therefore used.



Additional search strategies

Searching specifically for studies on mortality and sexual offences or harmful sexual behavior, through wide
searches in PubMed and PsycInfo did not yield relevant results, for either youth or adult populations. Wide
searches consisted of the target population search words in the title, combined with sexu* in title abstract
and the mortality terms in title or abstract, including suicid*. Further, open searches were done in the google
scholar and google search engines, and Al searches were conducted with ChatGPT.

Target population/10-18

years

Title
Youth*
Child*
Adolesc*
Minor
Minors
Juvenile*
Boy

Boys

Girl

Girls
*Adolesc*
*Puberty
Teen
Teens
Teenage*
Underage*
Under-age*
Young-offender

Exposure/Crime
Title/Abstract
Sexu*

Outcome/Mortality
Title/Abstract
Mortality
Death*
Fatal*
Homicid*
Overdose*
Poisoning*
Dying

Die

Died

Dies

Dead
Deceased
Murder*
Suicid*
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