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ABSTRACT
Background There is evidence from around the world that disruptive behaviour during
adolescence is associated with increased risk of later criminality. Outcomes for young
people placed in the Finnish residential school because of severe conduct problems are
not known.
Aims Our aims were to investigate criminality after leaving a residential school placement during adolescence, and to compare trends in criminality between four successive
graduate cohorts (1991, 1996, 2001 and 2006).
Methods We used ofﬁcial records to study complete national cohort of all 861 people
who had been resident in the Finnish residential school system on the last day of each of
the years 1991, 1996, 2001 and 2006. They were compared with 4255 matched
general population controls. The follow-up time was up to 20 years.
Results Two-thirds (66%) of all residential school graduates (N = 566: 448/78%
men, 118/41% women) had at least one criminal conviction in adulthood, a
13-fold elevation over the general population rate. The most prevalent crime
categories were violence (N = 409, 48%: 331/58% men, 78/27% women) and
property crimes (N = 405: 47%: 346/60% men, 51/21% women). The risk of
violent crime was 18 times that among controls; 13 of residential school males
(2.3%) had a homicide conviction. Once adult, the risk of offending decreased
with age. There was a signiﬁcant trend for improvement in offending rates
between the earliest and latest residential school cohorts.
Conclusions The risk of committing crimes after a residential school placement is sufﬁciently elevated that alternative strategies, perhaps particularly longer-term post-release
supervision and aftercare, should be considered. Indications of lower crime rates in later
cohorts suggest that some positive changes to the school regime and/or aftercare may
have been made already. Copyright © 2017 John Wiley & Sons, Ltd.
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Background
Residential schools (RS) in Finland and other Nordic countries are child welfare
institutions for adolescents with disruptive behaviours that, typically, include juvenile delinquency, substance use and severe school dysfunction (Kitinoja, 2005).
In 2011, there were 14,783 children and adolescents (1.4% of population under
18 years) placed outside the home by child welfare in Finland; 274 (1.8%) of these
resided in one of eight RS (Kuoppala and Säkkinen, 2012). The RS system is part
of the child welfare system, not juridical or correctional. The aim of the placement
is rehabilitation, not punishment, and education is a priority: since the 1980s, all
residents have completed compulsory education. Typically, placement there starts
at about 15.5 years of age (range 13–17; Kitinoja, 2005). Legally, placement ends
on reaching adulthood – 18 years in Finland – but some adolescents stay on to
complete vocational or secondary education. Comprehensive studies on later
adult-age criminality have not been conducted, even though previous small-scale
follow-up studies have shown that criminal behaviour is common after RS placement (Jahnukainen, 2004; Manninen et al., 2013; Toivola, 1987).
Previous studies of RS have revealed that these adolescents have an excess of
mental health problems (Lehto-Salo et al., 2009; Manninen et al., 2010;
Manninen et al., 2011; Manninen et al. 2014) and neuropsychological deﬁcits
(Manninen et al., 2013; Närhi et al., 2010). A register-based follow-up study into
early adulthood showed that they have a sevenfold higher mortality risk compared with the general population, which was entirely explained by ‘external
causes’ of death; the risk for substance-related death was 24 times and suicide
seven times that of the general population (Manninen et al., 2015). Taken together, health problems among RS residents resemble those found among adult
prisoners (Fazel and Baillargeon, 2011). If necessary, psychiatric help like individual therapy is provided by national specialist healthcare system professionals.
Criminality is most prevalent during late adolescence, and the so-called age–
crime curve (Rocque et al., 2015) tends to replicate over countries and datasets.
A small minority of persistent offenders, however, accounts for a large share of all
crime (Elonheimo et al., 2014). The search for antecedents of ‘life-course persistent offending’ (Mofﬁtt, 1993) has been identiﬁed as a crucial task in preventing
criminal careers, and longitudinal analyses show that childhood conduct problems and anti-social behaviour predict crime and violence in adulthood
(Farrington, 2007; Savolainen et al., 2010).
In Finland, the number of children placed outside the home has doubled since
1991 (THL, 2014). Even though the RS system has been systematically developed in the past two decades, no one knows whether the adult age prognosis
has changed since then. The aim of this study was to investigate adult-age criminality among RS graduates by comparing them with matched general population
controls. Our principal hypothesis was that the development of RS care since
1991 would be associated with lower crime rates after leaving.
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Methods
The sample was identiﬁed from the Finnish welfare register kept by the National
Institute for Health and Welfare [Terveyden ja Hyvinvoinnin Laitos, (THL)].
This register includes data on out-of-home placements. The inclusion criterion
was out-of-home placement status in an RS at the last day of year in 1991,
1996, 2001 or 2006. Accordingly, the data acquired were organised in four cohorts, to enable assessment of possible changes in the outcome of for the residents
over time. The birth years ranged from 1973 to 1994. The use of data was approved by the register authorities, and the study protocol was reviewed and approved by the institutional review board of the National Institute for Health
and Welfare, Finland (THL/383/8/2011).
For every RS adolescent identiﬁed, ﬁve adolescents who had never been in a
RS were sought from the Population Register Centre, Finland, as controls,
matched by sex, age and place of birth (municipality); for 50 (6%) RS cases, only
four controls were located. The latter arose mostly when the proband had been
born in a small municipality.
Data on criminality are based on all court convictions during the years 1992–
2011. Crimes where the sanction was a summary penal fee or a penal notice (e.g.
speeding and shoplifting) are not included in the conviction register. The data
were obtained from the Legal Register Centre, kept by Statistics Finland. The
follow-up time ranged from 1 to 20 years, as only the convictions acquired after
age 18 years were included in the statistical analysis.
We extracted six variables from the criminality data: the total number of convictions (regardless of type) and at least one recorded conviction in each of the
following categories of crime: property, violence, drug related, drunk driving
and trafﬁc related. Property crime includes stealing, shoplifting, burglary, car
theft, damage to property and economic crime such as fraud and forgery. Violence includes homicide, assault, robbery, rape and violent resistance to a public
authority (e.g. police). Drug related includes all drug-related activity like
manufacturing, importing, exporting and distributing illegal drugs. Drunk driving
means driving with a blood alcohol concentration over 0.05%. Trafﬁc related includes reckless driving and driving without a licence.
Statistical methods
Differences between RS population and matched controls on criminality and on
different crime types were analysed by the χ 2 test of association where possible
and Fisher’s exact test when numbers fell below 5 in any cell. Two-by-two tables
and odds ratios were calculated for assessing the strength of the association. Associations between crime categories were assessed by calculating Spearman correlations. The accumulation of convictions was assessed by dividing the offenders in
percentiles according to the frequency of criminal acts and analysed by comparing
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associated empirical cumulative distribution functions by the non-parametric
discretised Kolmogorov–Smirnov test. Cohort differences were analysed by comparing their convictions during a 5-year follow-up period. To investigate a possible linear trend between the four cohorts, we applied a logistic regression model
with a time trend as an additional explanatory variable. We accounted for clustering in regression models; each RS subject and its four or ﬁve matched controls
form one cluster. Statistical analyses and visualisation were performed with the
R statistical software (version 3.2 for Windows) (R Core Team, 2014).

Results
The sample consisted of 861 young people (576 male and 285 female) and 4255
controls (2841 male and 1414 female). The RS cohort had signiﬁcantly more
convictions than controls, in total and also in speciﬁc categories. Two-thirds
(566, 65.7%) of the RS adolescents sustained at least one criminal conviction after leaving the school. Half of them were convicted of a crime of interpersonal
violence (409, 47.5%) and an overlapping group of about the same size of property crimes (405, 47.0%). New crimes were invariably more likely among the
young men than the young women (overall: 448/77.8% vs 118/41.4%; property
crimes 346/60.0% vs 59/20.7%; violence 331/57.5% vs 78/27.4%). RS leavers
were between 10 and 34 times more likely to have offended than the controls,
depending on crime type and gender. Details are shown in Table 1. The
Supporting Information conﬁrms moderate correlations between categories of
criminal offending among both RS leavers and controls.
Convictions for homicides (murder and manslaughter) were assessed separately. There were 16 homicides among RS leavers, signiﬁcantly more than
among controls, among whom there was only one (Fisher’s exact test
p < 0.001). Two of the perpetrators had convictions for two homicides, so there
were just 14 homicide perpetrators among the RS leavers (1.6%), 13 men and 1
woman.
The accumulation of convictions was lower among male RS leavers than
among controls (two-sided Kolmogorov–Smirnov test statistics D = 0.298,
p < 0.001); n (11.4%) of RS men accounted for approximately half of all convictions, while among control men, the corresponding percentage was 7.6%
(Figure 1). This pattern was reversed among the women: 9.3% of RS leavers
for approximately half of all convictions, but about one-ﬁfth of controls did so
(Figure 1), the latter difference being signiﬁcant (Kolmogorov–Smirnov test
D = 0.252, p-value = 0.042).
For both RS leavers and controls, the number of convictions was highest in
early adulthood (from age 18 years in Finland). As the rate of fall of re-offending
was similar between groups, the conviction rate among RS leavers remained
higher than among controls throughout (Figure 2). Among the young men, RS
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Table 1: Numbers and percentages of young people in residential schools (RS) and controls with
criminal convictions, odds ratios (ORs) and 95% conﬁdence intervals (CIs)

All
Any conviction
Property crime
Violent crime
Drug offences
Drunk driving
Trafﬁc offences
Male
Any conviction
Property crime
Violent crime
Drug offences
Drunk driving
Trafﬁc offences
Female
Any conviction
Property crime
Violent crime
Drug offences
Drunk driving
Trafﬁc offences

RS
(N = 861)

Controls
(N = 4255)

N
566 (65.7%)
405 (47.0%)
409 (47.5%)
273 (31.7%)
326 (37.9%)
351 (40.8%)
(N = 576)
448 (77.8%)
346 (60.0%)
331 (57.5%)
226 (39.2%)
285 (49.5%)
311 (54.0%)
(N = 285)
118 (41.4%)
59 (20.7%)
78 (27.4%)
47 (16.5%)
41 (14.4%)
40 (14.0%)

N
532 (12.5%)
132 (3.1%)
179 (4.2%)
98 (2.3%)
234 (5.5%)
268 (6.3%)
(N = 2841)
489 (17.2%)
119 (4.2%)
188 (6.6%)
88 (3.1%)
219 (7.7%)
247 (8.7%)
(N = 1414)
47 (3.3%)
14 (1.0%)
16 (1.1%)
11 (0.8%)
16 (1.1%)
20 (1.4%)

OR

Wald 95% CI
Lower

Upper

13.4
27.3
18.1
19.7
10.5
10.3

11.3
22.0
14.9
15.4
8.7
8.6

15.8
34.0
21.9
25.2
12.7
12.4

16.9
34.1
19.2
20.4
11.7
12.3

13.6
26.6
15.4
15.6
9.5
10.0

21.0
43.7
23.9
26.8
14.5
15.2

21.0
26.1
32.9
25.2
15.7
11.4

14.4
14.3
18.9
12.9
8.5
6.5

30.6
47.5
57.5
49.3
28.7
19.8

Differences between RS subjects and controls tested using χ 2 test. All comparisons implied
statistically signiﬁcant differences at p < 0.001.

leavers had about 10 times as many convictions as controls at every age point;
this order of difference was sustained for the young women only during the ﬁrst
10 years of their follow-up. By its end, former resident girls had about ﬁve times
as many convictions as their community peers.
A comparison of convictions between RS leavers with and without a conviction for homicide was possible only for the men as only one woman was convicted
of homicide. Table 2 conﬁrms that these homicidal men had signiﬁcantly more interpersonal violence convictions than the non-homicidal RS leavers.
Figure 3 shows that, for both male and female RS leavers, there was a statistically signiﬁcant, decreasing linear trend for any conviction and for violent crime; for
drunk driving, the difference was just under the set threshold. These trends were
also analysed separately for men and women. For RS males, the decreasing linear
trend was signiﬁcant for any conviction, violent crime and drunk driving; for the
girls, there were no signiﬁcant trends. Odds ratios for the four cohorts, overall
and for men and women separately are detailed in Table 3. Signiﬁcance values
for the linear trends are shown in Table 4.
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Figure 1: The accumulation of crimes for residential school (RS) subjects and controls for males
and for females separately [Colour ﬁgure can be viewed at wileyonlinelibrary.com]
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Figure 2: The age–crime curve for residential school (RS) subjects and controls, stratiﬁed by gender
[Colour ﬁgure can be viewed at wileyonlinelibrary.com]

Discussion
We found that adolescent placement in an RS was associated with a substantially
elevated rate of later offending compared with general population controls.
Two-thirds of the RS graduates had at least one adult criminal conviction, mainly
violent or property crimes; four out of ﬁve had convictions as men, compared with
two out of ﬁve of the women. This gender ratio for criminal behaviour resembles
that found in the Finnish general population (Elonheimo et al., 2014), even though
the overall prevalence in the residential cohort was much higher for both sexes.
The very high risk of violence after an RS placement is a problem that may
need speciﬁc attention. There are effective methods like The Structured Assessment of Violence Risk in Youth for screening violence risk in general (Dolan and

Copyright © 2017 John Wiley & Sons, Ltd.

(2017)
DOI: 10.1002/cbm

Manninen et al.

Table 2: The median number and range of convictions among all male adolescents in residential
school with and without a homicide conviction
Offence type
other than
homicide

Total
Property crime
Violent crime
Drug offences
Drunk driving
Trafﬁc
offences

All
N = 576

Homicide
N = 13

No homicide
N = 563

Statistical
difference1

Median

Min–
Max

Median

Min–
Max

Median

Min–
Max

U

p

18
2
1
0
1
1

0–765
0–235
0–32
0–35
0–28
0–140

34
6
7
0
1
2

3–144
0–29
1–25
0–4
0–18
0–28

18
2
1
0
1
1

0–765
0–235
0–32
0–35
0–28
0–140

2802.5
3007
1596
3084.5
3098
2960

0.149
0.264
<0.001***
0.284
0.316
0.222

1
Mann–Whitney U-test.
***for stating signiﬁcance.

Rennie, 2008), or assessing psychopathy traits (Vincent et al., 2008) associated
with poor outcomes. There has been a tendency to view the latter as treatment
resistant, but there is a growing body of evidence for effective intervention
methods for both reducing aggressive behaviour (Fossum et al., 2008; McGuire,
2008) and even key features of psychopathy (Caldwell et al., 2012; Wilkinson
et al., 2016). We have previously observed that low verbal ability predicts later
violence in male RS leavers (Manninen et al., 2013), so this group might beneﬁt
from speciﬁc interventions to reduce such problems. In addition, The Oregon
Multidimensional Treatment Foster Care model has shown promising effects
for reducing anti-social behaviour in the community (Chamberlain, 2003).

Figure 3: The odds ratio for any conviction and criminality subtypes among the residential school
(RS) population among cohorts 1991, 1996, 2001 and 2006 during a 5-year follow-up [Colour
ﬁgure can be viewed at wileyonlinelibrary.com]
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Trafﬁc offences

Drunk driving

Drug offences

Violent crime

Property crime

Any conviction

All
M
F
All
M
F
All
M
F
All
M
F
All
M
F
All
M
F

23.7
36.3
23.6
48.8
68.5
47.8
19.0
19.9
N/A
27.5
29.0
N/A
12.8
14.6
N/A
14.3
17.8
8.4

1991
OR
(16.2–34.7)
(22.3–59.2)
(8.1–69.1)
(30.1–79.3)
(40–117.5)
(5.8–392.8)
(12.1–29.8)
(12.3–32.1)
N/A
(14.3–52.8)
(14.9–56.5)
N/A
(6.7–24.6)
(7.4–28.8)
N/A
(9.6–21.3)
(11.4–27.6)
(2.3–31.1)

95% CI
25.7
43.1
34.7
40.7
64.2
29.5
20.8
22.9
48.6
27.3
33.0
17.4
10.3
10.9
45.4
13.6
16.6
19.4

1996
OR
(17.6–37.5)
(24.8–74.7)
(14.7–81.8)
(26–63.6)
(37.8–109)
(8.2–106.5)
(13.7–31.5)
(14.4–36.4)
(10.8–219.2)
(16.8–44.5)
(18.8–58.1)
(6.5–46.7)
(6.9–15.5)
(7–17)
(5.6–370)
(9.1–20.3)
(10.6–26)
(3.9–96)

95% CI
16.5
21.6
23.1
27.0
31.3
64.4
22.3
22.7
48.7
18.7
18.8
25.4
10.8
12.7
10.1
9.6
11.6
9.5

2001
OR
(11.6–23.3)
(13.6–34.3)
(11–48.3)
(16.8–43.6)
(18.6–52.7)
(8.2–507.7)
(14.7–33.8)
(14.1–36.3)
(14–169.2)
(10.7–32.8)
(10.2–34.8)
(5.4–120.5)
(7.2–16)
(8.1–19.8)
(3.3–31.1)
(6.5–14.1)
(7.5–18)
(2.7–33.5)

95% CI
10.3
10.2
18.8
22.3
25.8
16.6
15.7
15.6
21.3
21.6
17.3
N/A
7.6
7.6
10.4
9.5
10.4
9.2

2006
OR

(7.4–14.5)
(6.9–15.2)
(8.5–41.5)
(12.8–39.1)
(13.5–49.2)
(5.3–52.8)
(10.1–24.2)
(9.5–25.7)
(7.7–59)
(9.8–47.5)
(7.6–39.3)
N/A
(4.6–12.5)
(4.5–13.1)
(2.6–42.4)
(6–15.2)
(6.2–17.4)
(2.6–32.1)

95% CI

Table 3: Odds ratios (ORs) and 95% conﬁdence intervals (CIs) for the total number of convictions and different crime types across the four residential
school cohorts during 5-year follow-up
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Table 4: The signiﬁcance of linear trends between residential school cohorts

Any conviction
Property crime
Violent crime
Drug offences
Drunk driving
Trafﬁc offences

All
p

Males
p

Females
p

<0.01**
0.476
0.012**
0.566
0.053
0.355

<0.01**
0.342
<0.01**
0.486
0.018*
0.162

0.125
0.575
0.168
0.785
0.624
0.826

*p ≤ .05, **p ≤ .01, ***p ≤ .001

Compared with recent Nordic country studies on accumulation of crime
(Elonheimo et al., 2014; Falk et al., 2013), the clustering of crimes in a small
group of persistent offenders is not quite as strong in the data presented here,
where roughly 10% of offenders, whether in the residential of community control
group, were responsible for about half of all crimes. In a prior Finnish study
(Elonheimo et al., 2014), just 3% of males accounted for just over half of all
crimes. One explanation for this difference lies in the outcome, as our data included only more serious convictions. Lesser property crimes, for instance, were
not included, and it may be these lesser crimes that are especially cumulative
among small numbers of any population. On the other hand, RS pupils form a
highly pre-selected subgroup of adolescents, among whom delinquency is one
of the main reasons for placement. Criminal behaviour was especially common
among boys going to RS, with a median of 18 convictions. Among their female
peers, roughly 10% accounted for half the convictions, compared with 20% of
controls. The low accumulation in controls reﬂects the infrequency of crimes
among women in the general population. Accumulation of criminality was more
similar between RS males and females than between each sex group and their
community controls. Further, accumulation among male RS graduates compared
with community controls appears to be particularly strong when the crime was
seriously violent; we found, for example, only one homicide among controls
but 16 homicides in which the perpetrator had an RS background.
Our results on age and criminality were in line with the well-replicated ﬁnding (e.g. Rocque et al., 2015) showing that criminality peaks during adolescence
and early adulthood. Among RS leavers and controls alike, whether male or female, the number of convictions per year was highest around age 18 and showed
a steady decline thereafter, albeit more obvious in the RS group. Particularly for
male RS leavers, the number of convictions stays approximately 10 times higher
than among controls, over the years. This ﬁnding suggests that the after-care
programmes that should support these young people after being in an RS may
not be very effective in preventing re-offending.
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The comparison of crime rates between the four RS cohorts – 1991, 1996,
2001 and 2006 – was encouraging because it suggested that the outcome for
RS leavers has improved from the highest post-release reconviction rate in the
cohort of 1996 and the lowest in the cohort of 2006. While this may indicate
improvements in RS regimes, the ﬁnancial depression in Finland in the early
1990s must also be taken into account as it resulted in funding cuts in the welfare
system. Both pre-residence welfare and aftercare during the early 1990s were,
consequently, considerably less intensive than for the later cohorts. These
positive ﬁndings are in line with our previous report of other outcomes from the
same sample – speciﬁcally reduction in premature mortality (Manninen et al.,
2015) and, for women, improvement in reproductive health (Lehti et al., 2015)
over successive RS cohorts.
To the best of our knowledge, this was the ﬁrst study to examine criminality
among RS graduates over successive cohorts. The use of extensive follow-up data
from Finnish registries with no dropouts was the most important strength of the
study. There were two major limitations, which should make us cautious about
generalising the results. First, the Finnish RS system differs from corresponding
institutions in other countries, as it is a part of the welfare rather than criminal
justice system and the decision for placement is made for a variety of reasons that
are not always related to delinquency. Second, we did not have information on
known risk factors for adult criminality, like a diagnosis of conduct disorder or
substance use disorder or parental criminality. This is important as there is evidence for an association between high psychopathy scale scores and particularly
callous and unemotional traits and violent recidivism (Asscher et al., 2011;
Edens et al., 2007), but the registry from which data were extracted does not
carry measures for these traits. In addition, it can be argued that number of
convictions is different from the actual number of crimes committed, for various
reasons, but agreement between self-reported and ofﬁcial criminality has been
shown to be fairly strong (e.g. Piquero et al., 2014).
Conclusions
Criminality is one of the many intertwined problems found among young people
in RS, both during placement and in adulthood after leaving. Despite the high
initial rates of arrest or conviction on criminal charges after leaving these schools,
these apparently poor outcomes do not imply poor quality of care in the schools.
Indeed, it cannot be known what the rate of offending would have been for these
young people had they not been in the schools. The Finnish RS system has been
described as a second chance (Lehto-Salo, 2011) for these adolescents, and our
ﬁnding that outcomes appear to be improving across successive cohorts is encouraging. The high rates of offending relative to young people not in such schools,
however, stress the importance of the after-care system. After reaching the age
of consent and leaving the controlled environment, adolescents from RS face a
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difﬁcult transition from relatively intensive care to self-sustaining adulthood. The
newly acquired independence exposes each young person to numerous risks,
perhaps the greatest in this context being substance misuse. Even aftercare
may, however, not be enough. Currently, dropout rates in the after-care
programmes are high, with the main stated reason for attrition being the lack
of personal, long-term relationships between the adolescents and after-care staff.
Future research should evaluate the potential beneﬁts of strengthening the skills
and stability of the after-care workforce.
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