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Abstract
Background Numerous studies have demonstrated a strong link between child maltreatment and subsequent youth offending,
leading to calls for early intervention initiatives. However, there have been few whole-population studies into the dimensions of
statutory child maltreatment responses that can inform these programs. The aim of this study was to investigate the sex-speci�c
association between level and timing of child protection system (CPS) contact and youth offending.

Methods This retrospective cohort study used linked individual-level records from multiple agencies, for 10,438 Aboriginal children
born in the Northern Territory between 1999 and 2006. The outcome measure was the �rst alleged offence. Key explanatory
variables were level (no contact through to out-of-home care) and timing (0-4 years, 5-9 years, or both) of CPS contact. The
Kaplan–Meier method was used to estimate cumulative incidence and a �exible parametric survival model to estimate hazard
ratios (HR).

Results Children with no record of CPS contact before age 10 had the lowest cumulative incidence of �rst offence by age 18 (boys:
23.4% [95%CI:21.0-26.1]; girls: 6.6% [95%CI:5.3-8.2]) and those with a record of out-of-home care the highest CI (boys: 45.5%
[95%CI:37.0-54.9]; girls: 18.6% [95%CI:13.0-26.2]). The impact of CPS contact on risk of �rst alleged offence was greatest for
children aged 10-13 years and decreased with age. Timing of CPS contact was also associated with increasing cumulative
incidence. The relative risk for �rst offence was generally higher for children with CPS contact, of any type, during both
developmental phases including noti�cations during both phases (boys, HR at age 11: 8.9 [95%CI:4.2-17.2]; girls, HR at age 11:
13.7 [95%CI:3.8-48.9]) and substantiations during both phases (boys, HR at age 11: 17.0 [95%CI:9.6-30.0]; girls, HR at age 11: 54.1
[95%CI:18.1-162]).

Conclusion The increased risk of offending associated with level and timing of early CPS contact highlights opportunities for a
differentiated public health response to improve life trajectories for children and to reduce youth crime. Although children with
unsubstantiated noti�cations of maltreatment do not meet the criteria for a statutory CPS response, the higher risk of offending
among these children supports their inclusion in targeted preventive interventions.

Background
Over the past two decades, there has been a growing call for responses to young people who offend which focus on primary
prevention and early support in childhood rather than crisis management and intervention after offending has occurred [1–4]. Calls
for reform have been supported by a body of research that has demonstrated a greater risk of youth offending among children
who have suffered chronic or recurrent child maltreatment [5–7]. However, while these studies provide valuable insights into the
child maltreatment experience of children and their interaction with the youth justice system, the focus on children reported to the
child protection system (CPS) for child maltreatment is insu�cient to inform a comprehensive whole-of-population perspective on
the risk of offending for children with varying levels of CPS contact. A related gap in knowledge is that most studies have
concentrated on substantiated reports of child maltreatment, despite concerns about the reliability and validity of the
substantiation process and arguments for the greater relevance of unsubstantiated noti�cations when developing prevention
strategies [8]. With noti�cations for maltreatment increasing and CPSs unable to investigate all reports [9], there is a need to
establish whether any child protection contact, including unsubstantiated noti�cations, is associated with an increased risk of
offending. There is also a need to con�rm reports that there may be different mechanisms and trajectories leading to youth
offending, between males and females, and between different ethnic groups [10, 11]. Large-scale population studies are needed to
understand the characteristics of CPS contact that can inform interventions for groups of young people on different risk pathways.

A deeper understanding of the association between CPS contact and youth offending is particularly relevant in the Northern
Territory (NT) where rates of both are the highest in Australia. In the NT, Aboriginal and Torres Strait Islander children (hereafter
referred to respectfully as Aboriginal children) comprise 44% of all children [12] yet, in 2018–2019 made up 87% of children in out-
of-home care (OOHC) [13] and 96% of all youth justice detainees [12]. In 2017, the Royal Commission into the Protection and
Detention of Children in the Northern Territory (Royal Commission) reported that the majority of Aboriginal children who had been
found guilty of an offence (75%) had prior contact with CPS, which “suggests a trajectory where engagement with child protection
services is a foreseeable pathway to later engagement with the youth justice system” [14]. Early contact of NT children with CPS
has been previously recognised as an opportunity for prevention beyond the statutory obligation to determine and respond to
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maltreatment. A public inquiry, in 2010, raised concerns about the CPS adopting a “forensic approach that focuses more on the
technicalities of whether harm occurred than on meeting the actual needs of families and children.” The Inquiry report (Growing
Them Strong, Together, 2010) outlined a public health approach that focused on early intervention, with referral pathways for
families to access the necessary services and support including for children with no noti�cations or unsubstantiated noti�cations
[15]. In framing a response to the over-representation of Aboriginal children in the CPS and youth justice systems, the impact of
colonisation and policies of European settlement that has eroded cultural traditions and self-determination cannot be
underestimated [16, 17]. The landmark National Inquiry into the Separation of Aboriginal and Torres Strait Islander Children from
their Families (Bringing Them Home, 1997 [18]) highlighted the intergenerational impacts caused by historical policies of forced
assimilation and removal of children that today “make a parent more susceptible to di�culties in raising their own children and
increase the likelihood of further intervention by welfare and juvenile justice departments” [19]. While this socio-historical context
points to the greater need for Aboriginal children to receive culturally appropriate interventions and support, very little of the
evidence generated in Australia has focused on this vulnerable group.

To address the gaps in evidence, especially for Aboriginal children, a whole-of-population data linkage study was designed to
investigate the pathways of children through the CPS associated with a higher risk of youth justice involvement. The practical
question of whether to include unsubstantiated noti�cations in the study of the maltreatment-offending link is even more pertinent
in jurisdictions, such as the NT, where a high proportion of children have �rst CPS contact at an early age and have persistent
contacts (i.e. 53% of NT Aboriginal children, born in 2009–2010, had CPS contact before age 5 years [20]). Speci�cally, this study
aims to investigate amongst Aboriginal children (a) the association between the level of CPS contact, before age 10 years, with
youth offending; and (b) the association between the timing of unsubstantiated and substantiated child protection noti�cations
with youth offending. The �ndings of this study have the potential to inform a number of relevant policy reforms including the
recent Australian National Agreement on Closing the Gap [21] and the NT Government’s Reform Implementation Plan [22, 23] that
respond to the recommendations of the Royal Commission.

Methods
Study design and study population

This is a retrospective population-based cohort study that used de-identi�ed, individual-level information linked across multiple
administrative datasets. The study design was informed by a systematic review of the methodological features of past studies
relating to the maltreatment-offending association [24]. The study population comprised all Aboriginal children born in the NT
between 1st January 1999 and 31st December 2006 with at least one record in any of the linked datasets at or after age 10 years.
Of the 11,835 children, born during the selection period, 10,438 children were retained in the study after excluding those with no
records in administrative datasets at or after age 10 years (1360 children), in OOHC for social support and with no child protection
noti�cations before age 10 years (17 children) or, who died during the study period (20 children).

Data sources

Data for this study were obtained from an extensive repository of linked administrative datasets established by the Child and
Youth Development Research Partnership [25], a collaboration between the Menzies School of Health Research and NT
Government agencies. The datasets contain de-identi�ed unit-level information for NT children with individual linkage keys
prepared by SA NT DataLink using probabilistic linkage with clerical review for uncertain matches [26]. Three key datasets were
used in the study. The NT Perinatal Data Register is a statutory collection of information for all births in the NT. The second key
dataset was the statutory record of contacts of children with the CPS. This includes information on noti�cations (reports) of
possible maltreatment, substantiated cases of maltreatment and OOHC placement. The third dataset was the NT Integrated
Justice Information System (IJIS) which contains records for individuals charged with an offence including court appearances
[27]. Other linked datasets including health and education records were used as a record of continuing NT residence for the study
population.

Study variables

Outcome
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In all Australian states and territories, the minimum age of criminal responsibility is 10 years, and the upper age limit for legal
proceedings within the youth justice system is 17 years, at the time of the offence [28]. The police are usually the �rst point of
contact for young people involved with the youth justice system [29]. After investigation, police can commence a number of legal
actions and cautions, including either court actions (with charges to be tried in court) or non-court actions (such as cautions,
diversions and infringement notices) [28]. In our study, the outcome of interest was the �rst alleged offence (hereafter referred to as
�rst offence) committed between 10-17 years that resulted in being charged with an offence by police.

Explanatory variables:Level and timing of CPS contact

In the NT, all reports of suspected child maltreatment are made to the CPS through a central intake team and are recorded as
“noti�cations”. After assessment, noti�cations which are deemed consistent with maltreatment are referred for investigation. After
investigation, noti�cations are substantiated (hereafter, “substantiations”) where evidence of abuse or neglect has been identi�ed
and the child is deemed to be in need of protection [30]. Out-of-home care (OOHC) refers to children placed in overnight care,
including with relatives (other than parents). To examine the differential impact of the timing of maltreatment, timing was de�ned
as CPS contact occurring in either early childhood, from 0 to 4 years, or middle childhood, from 5 to 9 years.

Based on this understanding of CPS contact, to meet the �rst aim of this study the exposure refers to ‘level of CPS contact before
age 10’ and was de�ned as four mutually exclusive categories:

1. ‘No contact’ with CPS before age 10,

2. ‘Noti�cations Only’ (one or more noti�cations but no substantiations before age 10),

3. ‘Substantiations Only’ (one or more substantiations but no OOHC placement before age 10), and

4. ‘Out-of-home care’ (at least one substantiation leading to OOHC placement before age 10).

To meet the second aim of the study, we derived the ‘timing of unsubstantiated and substantiated noti�cations before age 10’ as a
categorical variable containing nine mutually exclusive categories based on the combination of timing and level of CPS contact:

1. no record of CPS contact before age 10 (**),

2. one or more unsubstantiated noti�cations but no substantiations, at age 0-4 only (N*),

3. one or more substantiated noti�cations, at age 0-4 only (S*),

4. one or more unsubstantiated noti�cations but no substantiations, at age 5-9 only (*N),

5. one or more substantiated noti�cations, at age 5-9 only (*S),

�. one or more unsubstantiated noti�cations but no substantiations, at both age 0-4 and age 5-9 (NN),

7. one or more substantiated noti�cations at age 0-4 and unsubstantiated noti�cations at age 5-9 (SN),

�. one or more unsubstantiated noti�cations at age 0-4 and substantiated noti�cations at age 5-9 (NS), and

9. one or more substantiated noti�cations at both age 0-4 and age 5-9 (SS).

Potential confounding variables

From the perinatal dataset, we reviewed maternal and birth-related characteristics which have been demonstrated in previous
studies to be associated with an increased risk of contact with the youth justice system [31, 32]. The available pregnancy and
labour complications data had been previously audited for completeness [33], and on this basis the following were included in the
explanatory model: mothers’ Aboriginal status, pregnancy complications due to gestational diabetes, pre-existing diabetes and pre-
eclampsia; and, labour complications due to cord prolapse, fetal distress, manual removal of placenta, meconium stained liquor,
obstructed labour, postpartum haemorrhage and “other obstetric complications”.

Statistical analysis

In our study, the analyses were strati�ed by sex based on literature suggesting different mechanisms and developmental
trajectories leading to offending between males and females [10, 11]. Survival analysis was used to investigate the association
between contact with the CPS and a �rst offence. Survival time was de�ned as the time in years from the tenth birthday to the
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occurrence of �rst offence, children who did not have a record of �rst offence were censored at 31 December 2017 or 18 years of
age. The time-scale for the survival analysis was the age of children in years (as continuous variable).

The risk of �rst offence by groups of children with different levels of exposure was estimated as both absolute and relative risk [34-
36], with absolute risks reported as cumulative incidence and relative risks as hazard ratios. The cumulative incidence is the
cumulative proportion of new cases of �rst offence reported from 10 years of age onward; and, hazard ratios are the ratio of
hazard rates for children with CPS contact compared to those children with no CPS contact, before age 10 years.

To calculate the cumulative incidence, the Kaplan–Meier estimator method was used. In this study, the Kaplan-Meier failure
function is equivalent to the cumulative incidence estimated using a competing risk model (that considers death as a competing
risk), as we excluded the 20 children who died in the study period. To estimate the hazard ratios, a �exible parametric survival
model was used, in which the functional form/shape of the baseline hazard distribution was modelled as a restricted cubic spline
[37, 38]. The proportional hazards assumption was tested using the scaled Schoenfeld residuals against time. Where model
covariates violated the proportional hazards assumption, time-varying effects were modelled using spline functions. The Akaike
Information Criterion (AIC) and Bayesian Information Criterion (BIC) were used to determine the optimum number of spline knots of
the baseline hazard and the optimum number of the knots of time-varying effects. In the multivariable regression, we adjusted for
confounding in�uences. The Royston R2 measure was used to explain the proportion of variation in the outcome explained by the
model [39]. All analyses were conducted using Stata for Windows, Version 15 [40].

Ethical approval

The study was approved by the Human Research Ethic Committee of the NT Department of Health and the Menzies School of
Health Research (HREC-2016-2708) and was supported by the Child Health Division Indigenous Reference Group which includes
independent Aboriginal community members.

Results
Characteristics of study cohort

The characteristics of all 10,438 children in the study cohort are presented by sex in Table 1 (with characteristics of children with
�rst offence presented in Appendix Table 1). About half of all the children had no record of CPS contact before age 10 years (boys:
53.6%; girls: 54.1%). About a quarter of the study cohort had a record of CPS contact for an unsubstantiated noti�cation only (boys
24.5%, girls 24.1%) and smaller proportions had a record of CPS contact for either substantiated noti�cations (boys:14.7%, girls:
14.0%) or out-of-home care (boys:7.2%, girls:7.8%).

Level of contact with the child protection service by age 10

Cumulative incidence

For both Aboriginal boys and girls, there was a gradient of increasing risk for a �rst offence as level of CPS contact (before age 10
years) increased (Figure 1 with full results presented in Appendix Table 2). For boys, the lowest cumulative incidence of �rst
offence by 18 years of age was among those with no record of CPS contact (23.4%, 95% con�dence interval (CI): 21.0-26.1) and
highest was for those with a record of OOHC (45.5%, 95%CI: 37.0-54.9). Among girls, the group with the lowest cumulative
incidence of �rst offence by 18 years of age was the group with no record of CPS contact (6.6%, 95%CI: 5.3-8.2) and highest was
the group with record of OOHC (18.6%, 95%CI:13.0-26.2)

Hazard ratio

Figure 2 presents the hazard ratios for boys and girls, by level of CPS contact, estimated by multivariable regression after
controlling for confounding (full results in Appendix Table 4). The analysis demonstrates the association between level of CPS
contact (before age 10) and �rst offence varies with age, with the greatest relative impact observed for boys and girls with a �rst
offence between 10 and 14 years after which the estimates of relative risk decrease with age. By age 11 years, the hazard ratios for
Aboriginal boys with noti�cations only, substantiations or OOHC were 5.0 (95%CI: 3.1-8.0), 6.9 (95%CI: 4.2-11.2) and 13.7 (95%CI:
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8.3-22.5) respectively compared with boys with no record of CPS contact before age 10 years. By age 14 years, the corresponding
hazard ratios for boys reduced to 1.9 (95%CI: 1.6-2.3), 2.2 (95%CI: 1.8-2.8) and 3.0 (95%CI: 2.4-3.9) respectively. Amongst girls, the
estimates of relative risk of �rst offence associated with CPS contact (before age 10 years) are higher compared to boys. By age
11 years, the hazard ratios for those Aboriginal girls with a record of noti�cations only, substantiations or OOHC before age 10
years, were 6.8 (95%CI: 2.6-18.2), 16.3 (95%CI: 6.0-44.0) and 27.6 (95%CI: 10.5-72.8). By age 14 years, the corresponding hazard
ratios for girls were 2.8 (95%CI: 2.0-4.0), 3.7 (95%CI: 2.5-5.3) and 4.0 (95%CI: 2.6-6.2) respectively. By late adolescence, around age
17 years, there is no evidence for a greater risk for a �rst offence among those remaining boys and girls with a record of CPS
contact and boys and girls with no record of CPS contact (Figure 2).

The Royston R2 for the multivariable model was 0.59 for the boys and 0.67 for the girls (Appendix Table 5), which con�rms that the
model explains a high proportion of variation in the outcome.

Association between the timing and level of CPS contact, before age 10 years, and �rst offence

Cumulative incidence

Figure 3 presents the cumulative incidence of �rst offence for boys and girls based on timing of CPS contact in early (0-4 years) or
middle childhood (5-9 years) and level of CPS contact before age 10 (full results in Appendix Table 2). For boys, the highest
cumulative incidence of �rst offence by 18 years of age was among those with a record of substantiations in both age groups (SS
group, 58.6%; 95%CI: 39.6-78.7) and those with noti�cations only at 0 to 4 years and substantiated noti�cations at age 5 to 9 years
(NS group, 46.0%; 95%CI: 33.2-61.0). The lowest cumulative incidence was among boys with no record of CPS contact (** group,
23.4%; 95%CI:21.0-26.1). The higher cumulative incidence of �rst offence was also evident for girls with CPS contact at both ages
although the order of the exposures was different to boys. The highest cumulative incidence of �rst offence, up to age 18 years,
was for girls with a record of noti�cation at age 0 to 4 years and substantiated noti�cations at age 5 to 9 years (NS group, 30.9%;
95%CI:21.1-43.9), followed by those with noti�cations only in both stages of childhood (NN group, 26.2%; 95%CI:15.7-41.7) and
substantiations at both stages of childhood (SS group, 23.0%: 95%CI 14.0-36.3). The group with the lowest cumulative incidence
was girls with no record of CPS contact (** group, 6.6%; 95%CI:5.3-8.2). Whilst there was some variation in the overall pattern of
level and timing of CPS contact between Aboriginal boys and girls, it should be noted that for both groups, we found higher
estimates of absolute risk of a �rst offence among those children with CPS contact in both stages of childhood than those with
CPS contact in only one stage of childhood.

Hazard ratio

Figure 4 presents the hazard ratios over time illustrating the relative risk of �rst offence by timing and level of CPS contact (full
results in Appendix Table 4). Similar to the analysis in the previous sub-section, the multivariable regression suggested that the
greatest hazard ratio for CPS contact was for boys and girls aged 10 to 14 years at �rst offence and that the effect is greater for
girls than boys.

All groups of boys with CPS contact before age 10, except boys who had only unsubstantiated noti�cations in early childhood (N*
group), had evidence of higher relative risk of a �rst offence at ages 10 to 14 years, compared with boys with no record of CPS
contact (Appendix Table 4). The greatest relative risk of �rst offence is observed at age 11 years for boys with a history of
noti�cations in early childhood and substantiations in middle childhood (HR 20.9; 95% CI: 12.0-36.5). Boys with a history of
substantiations in both early and middle childhood also had an elevated risk of a �rst offence by age 11. However, as can be seen
by the declining slopes of the hazard ratio plots in Figure 4, the impact of CPS contact for all patterns of involvement are greatly
moderated over time such that there is no evidence for a difference in risk of �rst offence, among remaining boys, by 18 years of
age.

For Aboriginal girls, the general patterns of increased hazard ratios are similar to boys, but relative risks are substantially greater.
The estimate of the greatest relative risk was found amongst Aboriginal girls with a history of substantiations in both early and
middle childhood, who were over 50 times more likely (HR 54.1; 95% CI: 18.1-162.0) of a �rst offence by age 11 compared to those
with no record of CPS contact. This was followed by girls with noti�cations in early childhood and substantiations in middle
childhood who were 40 times more likely to have a �rst offence by age 11 (HR 40.0; 95% CI: 11.5-140.0) compared to their peers
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with no CPS contact. For girls, as was observed for boys, the differences in the relative risk of �rst offence associated with CPS
contact declined with increasing age.

It should also be noted that across all analyses, children with any record of CPS contact, irrespective of the level and/or timing,
were associated with a higher risk of �rst offence than children with no record of CPS contact. Importantly, this increased risk
includes noti�cations that were not investigated, which are associated with between 2 and 14 times greater risk of a �rst offence.

The Royston R2 for the multivariable model was 0.58 for the boys and 0.69 for the girls (Appendix Table 5), which again indicates
that the model explains a substantial proportion of the variation in the outcome of �rst offence in both boys and girls.

Discussion
Summary of key �ndings

This is the �rst known population-based study of contact by NT Aboriginal children with both the child protection and youth justice
systems. The results reinforce �ndings from other studies that child maltreatment is a major risk factor for youth justice system
contact. The results also address a gap in research by demonstrating no substantial difference in the risk of �rst offence for
children with unsubstantiated noti�cations compared to children with substantiated noti�cations. Instead, any record of CPS
contact in both early and middle childhood was found to be strongly associated with a higher risk of youth offending, suggesting
that cumulative effects of persistent family adversity and/or maltreatment experiences are important to understanding youth
offending behaviour. Our study also reports a greater impact of CPS contact on youth offending for girls than boys— while girls
have a lower absolute risk of offending than boys, the relative risk of �rst offence associated with CPS contact is greater for the
girls than boys.

Children in out-of-home care (OOHC)

Our study found that children with a history of OOHC had the highest risk of �rst offence amongst the four levels of CPS contact.
After controlling for a range of potential confounders, children who had experienced placement in OOHC before age 10 had a
higher risk of �rst offence from age 10-15 years. This may be partly explained by greater prevalence of behavioural and
psychological problems observed amongst children in OOHC [41], or relatedly by the severity of maltreatment that led to their
placement, which may also be compounded by negative placement experiences. There is evidence to suggest that placement
instability (frequent placement changes) [42-45] and some forms of OOHC placement, including residential care and group homes
can also increase the risk of offending behaviour [43, 44, 46, 47]. There is also research that suggests that the behaviour of young
people in OOHC is more likely to come to the attention of the police [48, 49]. Together, these �ndings highlight the urgent need to
ensure that OOHC services are responsive to the complex needs of these children and that preventive practices are in place to
ensure that trauma-related behaviours are not unnecessarily criminalised.

Similar risk of children with substantiated and unsubstantiated noti�cation

Our results demonstrate that the risk of a �rst offence for children with a record of one or more unsubstantiated noti�cations is
more likely to be similar to children with substantiated noti�cations than to children with no CPS contact, before age 10 years. As
has been highlighted in similar studies [50-52], while the threshold for substantiation may conform to a threshold for a statutory
child protection response it is not su�ciently sensitive to differentiate risk for youth offending in the population. Drake’s
‘harm/evidence model’ provides a two-dimensional theoretical framework that may help to clarify these �ndings [53]. Under such a
model, there might be unsubstantiated noti�cations that indicate high levels of harm but for which there is insu�cient evidence,
moderate levels of harm that fail to meet the threshold of the agency guidelines or legislation, even unsubstantiated noti�cations
that could be “serious warning signs of future problems that are not, in themselves, technically maltreatment” [50]. The inclusion of
unsubstantiated noti�cations in this study has provided clearer insight into this under-recognised pathway into youth offending.
This �nding is also important when planning preventive interventions for which a record of CPS contact, at any level, is an
important marker for inclusion in targeted programs.

Persistence and timing of CPS contact
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Although our �ndings point to the importance of including unsubstantiated noti�cations in studies of contact with the youth
justice system, other dimensions of CPS contact such as persistence and timing of noti�cations and substantiations appear to be
equally important. The �ndings of our study suggest that the persistence and timing of maltreatment have greater effects on
subsequent contact with the youth justice system than whether or not a noti�cation is substantiated. For both boys and girls, the
groups of children with the highest risk of �rst offence were those children who had noti�cations in early childhood and
substantiations in middle childhood (the NS group) or substantiated noti�cations in both periods of childhood (the SS group). Of
note, is that after age 14 years, those girls with unsubstantiated noti�cation in both periods of childhood (the NN group) had a
relatively higher risk of �rst offence than those children with no record of CPS contact before age 10 years.

Previous studies have found that adolescent-limited maltreatment, that is maltreatment that occurs exclusively in adolescence (as
often de�ned by substantiations during this period), is a stronger risk factor for youth offending behaviour than maltreatment
limited to the childhood years. However, our �ndings highlight the potential risk of misclassi�cation when unsubstantiated
noti�cations are not included in the analysis of the link between child maltreatment and youth offending. For example a child with
a record of an unsubstantiated noti�cation in early childhood and substantiated noti�cation in middle childhood may be
incorrectly classi�ed in a ‘middle childhood limited maltreatment’ group, while children that have substantiations at early childhood
and unsubstantiated noti�cations at middle childhood, could be classi�ed in a ‘early childhood limited maltreatment’ group; when
in reality, both groups of children may be more accurately considered to have experienced ‘persistent maltreatment’, a group that
has higher risk of adverse outcomes and greater need for support. In a population with a high prevalence of youth offending, it is
important to identify the different trajectories of CPS involvement in childhood that can better inform the timing and
appropriateness of statutory responses and preventive interventions that contribute to reducing the risk of youth offending

Implications

Our study has several important implications. First, the high level of CPS contact of NT Aboriginal children, who are later at risk for
contact with the youth justice system, presents an opportunity for early developmental crime prevention [54]. Prevention initiatives
should not only be targeted towards families with children who have substantiated maltreatment but should be expanded to
include those with unsubstantiated noti�cations. Children with unsubstantiated noti�cations are also at increased risk of contact
with the youth justice system, which indicates the need for family support services for these children even in the absence of
meeting the threshold for a statutory child protection response [9]. Although there is scant evaluation [55] of either general or
Aboriginal-speci�c prevention programs in Australia [4, 56, 57], internationally there has been strong evidence for family-based
programs (such as behavioural parent training) in reducing delinquency and antisocial behavior in children [58] and for family-
focused interventions that adopt a population level approach to parenting support [59]. In Canada, the National Crime Prevention
Centre has built a resource containing ‘promising’ programs for Aboriginal populations [60, 61]. One example is the Kwanlin Dun
First Nation’s Project, a family-focused prevention program that targets parents with children between the ages of 0-6 years who
are considered at high risk of crime and victimization with the aim of reducing the risk factors associated with crime by
incorporating culturally speci�c components, including recognition of the extended family and various cultural preferences, into
family home visitations [62]. An evaluation of this program found that only 5% of the program clients reported contact with the
CPS during the time of study, compared with 35% of the comparison group [62]. Considering the high social and �nancial costs of
criminal justice in the NT , there is a great need for effective crime prevention programs [54] through early intervention programs
that prevent CPS contact.

The second implication is the demonstration of the utility of linked administrative data to identify groups of children who may
bene�t from early support and intervention. Linked administrative data can also be used to develop a tool, using a risk algorithm,
that can be applied to identify groups of children who may bene�t from scaled support to reduce contact in the criminal justice
system. Such a tool can take account of cultural, gender and ethnic differences that are associated with the over-representation of
Aboriginal children in both systems [63].

The third implication is the importance of interagency collaboration, corroborating the recommendations of the Royal Commission
which also stressed the need to develop a workforce equipped to deal with the complex needs of children who crossover between
the child protection and youth justice systems [14]. This is particularly important in settings with relatively high prevalence of both
child maltreatment reports and youth offending behaviour, such as the NT where it has also been established that community-level
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in�uences contribute to the high risk of youth offending [64]. This and other similar studies also reinforce a separate
recommendation of the Royal Commission calling for more research into place-based strategies for community safety and crime
prevention [63] to inform a whole-of-community approach and inter-agency collaboration to child protection and youth justice.

The fourth implication is the need for broader public health initiatives that recognise the complex range of factors (individual,
familial and contextual in�uences) that underpin both child maltreatment and youth offending. To address these contextual
in�uences as well as the range of adverse health and social outcomes associated with CPS contact, it is important that early
intervention initiatives designed to be implemented through the CPS be embedded within a more general public health framework
that recognises the complex and multiple needs of vulnerable children. Importantly, it is within a public health framework that the
socio-historical context that underpins the over-representation of Aboriginal children in both child protection and youth justice
services can be recognised and inform culturally appropriate CPS responses and associated preventive interventions. 

Strengths and limitations of study

There are a number of strengths of our study. First, the use of population-level linked data provides comprehensive coverage and
representativeness of the study population. Second, the analysis has focussed on a high need population and was strati�ed by sex
resulting in �ndings that support culturally relevant and sex-speci�c responses. The analysis also incorporates an appropriate
comparison group of Aboriginal children with no record of CPS contact.

There are also limitations to our study. Firstly, the analysis has been restricted to the outcome of �rst event and not subsequent
events, which limits the reporting to prevalence of �rst offence and does not include assessment of the frequency of youth
offending [32] nor the analysis of the relationship of CPS contact with varying types of offences. Secondly, to maintain the correct
temporal order between CPS contact and youth offending required for longitudinal analysis, we have con�ned our analysis to CPS
contact before age 10 years. CPS contact with older children may also be an important opportunity for intervention but was not
explored in this study. A third limitation is the outcome measure for youth offending is based on court data and does not use police
data which contains additional information on apprehension and youth diversion. Finally, information on parental factors, which
are potential confounders, were not available for inclusion in this study.

Conclusion
Our study con�rms that, for both boys and girls, CPS contact is a major risk for subsequent contact with the youth justice system
and demonstrates that the risk of �rst offence likely increases with the level of CPS contact. The risk is further increased when CPS
contact occurs during both early and middle childhood. The study also found similar risk of �rst offence for children with
substantiated and unsubstantiated noti�cations, suggesting the need to include unsubstantiated noti�cations when responding to
the link between CPS contact and youth offending. Our study highlights the opportunity for comprehensive early intervention
programmes that attempt to address the multiple individual, familial and contextual factors that contribute to the complex needs
of children involved with both child protection and youth justice services.
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Table 1: Characteristics of study cohort (Aboriginal children born between 1999-2006 and in NT at age 10 years)
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  Boys

n (%)

Girls

n (%)

Total 5403(100%) 5035(100%)

Level of CPS contact

  No contact 2894(53.6%) 2722(54.1%)

  Noti�cation only 1324(24.5%) 1215(24.1%)

  Substantiation only 794(14.7%) 703(14.0%)

  Out-of-home care 391(7.2%) 395(7.8%)

Timing and level of CPS contact

  N* (one or more unsubstantiated noti�cations but no substantiations at age 0-4, only) 252(4.7%) 237(4.7%)

  S* (one or more substantiated noti�cations at age 0-4, only) 187(3.5%) 189(3.8%)

  *N (one or more unsubstantiated noti�cations but no substantiations at age 5-9, only) 830(15.4%) 768(15.3%)

  *S (one or more substantiated noti�cations at age 5-9, only) 361(6.7%) 315(6.3%)

  NN (one or more unsubstantiated noti�cations but no substantiations, at both age 0-4 and
age 5-9)

272(5.0%) 247(4.9%)

  SN (one or more substantiated noti�cations at age 0-4 and unsubstantiated noti�cations at
age 5-9)

203(3.8%) 211(4.2%)

  NS (one or more unsubstantiated noti�cations at age 0-4 and substantiated noti�cations at
age 5-9)

198(3.7%) 159(3.2%)

  SS (one or more substantiated noti�cations at both age 0-4 and age 5-9) 206(3.8%) 187(3.7%)

Indigenous status of mother

  Non-Aboriginal 589(10.9%) 515(10.2%)

  Aboriginal 4814(89.1%) 4520(89.8%)

Health district of mother’s residence prior to birth

  Darwin Rural 1046(19.4%) 932(18.5%)

  Darwin Urban 961(17.8%) 920(18.3%)

  Katherine 965(17.9%) 907(18.0%)

  East Arnhem 901(16.7%) 819(16.3%)

  Barkly 354(6.6%) 311(6.2%)

  Alice Springs Urban 410(7.6%) 390(7.7%)

  Alice Springs Rural 766(14.2%) 756(15.0%)

Maternal age at birth

  >=35 302(5.6%) 299(5.9%)

  <20 1537(28.4%) 1478(29.4%)

  20-24 1679(31.1%) 1487(29.5%)

  25-29 1188(22.0%) 1134(22.5%)

  30-34 697(12.9%) 637(12.7%)

Parity
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  0 1714(31.7%) 1664(33.0%)

  1-2 2360(43.7%) 2096(41.6%)

  >=3 1327(24.6%) 1272(25.3%)

Low birth weight (< 2500grams)

  No 4769(88.3%) 4355(86.5%)

  Yes 634(11.7%) 680(13.5%)

Gestation (in weeks)

  >=37wk 4665(86.3%) 4353(86.5%)

  <32wk 139(2.6%) 141(2.8%)

  33-36wk 599(11.1%) 541(10.7%)

Complication in pregnancy

  No 4865(90.0%) 4531(90.0%)

  Yes 538(10.0%) 504(10.0%)

Complication in labour

  No 3204(59.3%) 3063(60.8%)

  Yes 2199(40.7%) 1972(39.2%)

Other obstetric complication

  No 4537(84.0%) 4211(83.6%)

  Yes 866(16.0%) 824(16.4%)

Figures
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Figure 1

Cumulative incidence of �rst alleged offence by level of CPS contact
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Figure 2

Relative risk over time of �rst alleged offence by level of CPS contact Notes: 1. Adjusted for birth-cohort effects, maternal and birth
characteristics and residential location of mother at time of birth. 2. For subgraphs, the lines become green when the 95%
con�dence intervals include the null value of 1, in which the reference population is the children with no record of CPS contact.
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Figure 3

Cumulative incidence of �rst alleged offence by level and timing of CPS contact Note: ** (no record of CPS contact before age 10);
N* (one or more unsubstantiated noti�cations but no substantiations at age 0-4, only) ; S* (one or more substantiated noti�cations
at age 0-4, only) ; *N (one or more unsubstantiated noti�cations but no substantiations at age 5-9, only); *S (one or more
substantiated noti�cations at age 5-9, only); NN (one or more unsubstantiated noti�cations but no substantiations, at both age 0-4
and age 5-9) ; SN (one or more substantiated noti�cations at age 0-4 and unsubstantiated noti�cations at age 5-9) ; NS (one or
more unsubstantiated noti�cations at age 0-4 and substantiated noti�cations at age 5-9) ; SS (one or more substantiated
noti�cations at both age 0-4 and age 5-9).
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Figure 4

Relative risk over time of �rst alleged offence by level and timing of CPS contact Notes: 1. Adjusted for birth-cohort effects,
maternal and birth characteristics and residential location of mother at time of birth. 2. ** (no record of CPS contact before age
10); N* (one or more unsubstantiated noti�cations but no substantiations at age 0-4, only) ; S* (one or more substantiated
noti�cations at age 0-4, only) ; *N (one or more unsubstantiated noti�cations but no substantiations at age 5-9, only); *S (one or
more substantiated noti�cations at age 5-9, only); NN (one or more unsubstantiated noti�cations but no substantiations, at both
age 0-4 and age 5-9) ; SN (one or more substantiated noti�cations at age 0-4 and unsubstantiated noti�cations at age 5-9) ; NS
(one or more unsubstantiated noti�cations at age 0-4 and substantiated noti�cations at age 5-9) ; SS (one or more substantiated
noti�cations at both age 0-4 and age 5-9). 3. For subgraphs, the lines involvement become green when the 95% con�dence
intervals include the null value of 1, in which the reference population is the children with no record of CPS contact before age 10.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Appendixtable.docx

https://assets.researchsquare.com/files/rs-81412/v1/ba4a75684b8180cc58df2d13.docx

