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many young people with juvenile justice system involve-
ment have previous or concurrent involvement with the 
child welfare system. Multiple studies provided evidence 
that among young people with juvenile justice system 
involvement, approximately two thirds have been involved 
with the child welfare system (Halemba & Siegel, 2011; 
Herz et al., 2019, 2021). In comparison, studies reported 
7%–30% of young people involved with the child welfare 
system subsequently experienced juvenile justice system 
involvement (Bogie et al., 2011; Cho et al., 2019; Cutuli 
et al., 2016; Ryan et al., 2007). This difference speaks to 
the relative size of each system. For context, during fiscal 
year 2021, child welfare agencies across the nation screened 
in more than 2  million referrals, reflecting the extent of 
child welfare involvement (U.S. Department of Health and 

Young people who experience dual system involvement are 
those who come into contact with both the child welfare 
and juvenile justice systems (Cutuli et al., 2016; Herz et al., 
2019; Huang et al., 2015). Research has documented that 
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Abstract
Purpose  Research has demonstrated a link between out-of-home foster care and subsequent juvenile justice involvement. 
Understanding factors that may contribute to dual system involvement for young people who entered foster care is essential 
for disrupting this relationship.
Method  We used population-based linked administrative records to examine the prevalence of juvenile delinquency court 
petitions among individuals placed in out-of-home foster care in Los Angeles County from birth to age 18. By integrating 
records from child welfare and probation, this analysis of individuals born between 1998 and 2001 and who lived in the 
county’s out-of-home foster care system (N = 29,434) showed that 2,554 (8.7%) had encountered a juvenile delinquency 
court petition prior to turning 18.
Results  Regression results showed an increased rate of dual system involvement among young people in foster care who 
experienced unstable living conditions, periods of absence from care, commercial sexual exploitation, or group homes. Insta-
bility in living situations (staying in care for more than a year, with three or more homes or placements; RR = 1.31; CI = 1.16, 
1.48) and history of group home care (RR = 1.43; CI = 1.25, 1.64) were significantly associated with a heightened rate of dual 
system involvement. As shown in the gender-stratified models, the magnitude of associations between dual system involve-
ment and foster care experiences differed by gender.
Discussion  The current study aligns with prior studies showing a relationship between residential instability and group 
homes to subsequent delinquency court involvement. Findings set a baseline so future work can explore if policies aiming to 
reduce reliance on group care are associated with changes in the likelihood of dual system involvement.

Keywords  Foster care placement · Juvenile delinquency petitions · Child welfare · Juvenile probation · Dual system 
involvement
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Human Services, 2023). In contrast, courts with juvenile 
jurisdiction handled approximately 508,400 delinquency 
cases in 2020, indicating the scale of the juvenile justice 
system (Office of Juvenile Justice and Delinquency Preven-
tion, 2023). These findings also illuminate the connection 
between child welfare experiences and delinquency court 
involvement.

Although estimates of dual system involvement provide 
an overall prevalence rate, a clearer picture emerges when 
other factors are considered. For example, studies showed 
that greater child welfare system involvement, as evidenced 
by factors like more reports of maltreatment or out-of-home 
placements, is associated with an increased likelihood of 
serious juvenile justice system involvement (Herz et al., 
2019; Huang et al., 2012; Kolivoski et al., 2014, 2017). An 
increased likelihood of dual system involvement has been 
documented among young people who experience out-of-
home placements (Kolivoski et al., 2014, 2017; Malvaso et 
al., 2019; Ryan et al., 2007; Ryan & Testa,2005). Although 
research has demonstrated a link between out-of-home fos-
ter care placement and subsequent juvenile justice involve-
ment, it has fallen short of understanding the factors that 
drive this relationship. Consequently, understanding factors 
associated with dual system involvement among young peo-
ple who were placed in foster care is essential for disrupting 
this relationship.

Findings from previous research on the maltreatment–
delinquency relationship offer a starting point to further 
explore the relationship between experiences while living 
in foster care and the likelihood of juvenile justice system 
involvement. Several factors that may help explain this rela-
tionship include: (a) leaving foster care without permission 
(i.e., absence from care); (b) commercial sexual exploita-
tion; (c) residential instability in out-of-home foster care; 
and (d) developmental timing of foster care. This study 
explored the role of these factors, contributing to a better 
understanding regarding the relationship between out-of-
home foster care and dual system involvement.

Experiences in Foster Care

Absence from Care

Temporary absence from care (i.e., leaving out-of-home 
foster care without permission, missing from care, or run-
ning away) is not considered a crime; however, minors (i.e., 
young people under age 18) are required to return to their 
foster care residence, as enforced by child welfare workers 
or law enforcement. Research has shown that being absent 
from care is prevalent among young people involved in both 
the child welfare and juvenile justice systems. Specifically, 

an estimated two thirds of young people with dual system 
involvement have a history of being absent from foster care 
(Prince et al., 2019). Sarri and colleagues (2016) found that 
young people who were placed in foster care and had a his-
tory of absence from care experienced contact with the jus-
tice system twice as often as those without such a history.

Although the reasons a young person may be reported 
as absent from care vary widely, they commonly include 
the desire to contact and connect with families and friends, 
feeling unsafe or uncared for in the home, and seeking 
autonomy and freedom (Child Welfare Information Gate-
way, 2020). Studies have documented factors associated 
with being absent from care, including individual charac-
teristics and living situations in foster care. Girls and Black 
young people were more likely than boys or White young 
people to be absent from care (Chor et al., 2021; Courtney 
& Zinn, 2009; Sarri et al., 2016; Wulczyn, 2020). Addition-
ally, research indicated that young people who entered fos-
ter care during adolescence were more likely to be absent 
from care compared to those who entered care at an earlier 
age (Chor et al., 2021) and that adolescents aged 12 or older 
were more likely to experience such an episode than chil-
dren younger than 12 (Sarri et al., 2016). Regarding foster 
care experiences, research has documented a relationship 
among living in group home settings, absences from care, 
and involvement in the justice system (Dierkhising et al., 
2020, 2022; Prince et al., 2019; Ryan et al., 2008; Wulczyn, 
2020).

Commercial Sexual Exploitation

Despite federal law stating that the commercial sexual 
exploitation of children and young people is a severe form 
of human trafficking that does not require proof of force, 
fraud, or coercion (Victims of Trafficking and Violence 
Protection Act, 2000), several states still criminalize young 
people for their exploitation (e.g., arrest for prostitution) or 
circumstances related to their experiences of commercial 
sexual exploitation (e.g., substance use, absence from care). 
Twenty states have enacted immunity laws that decriminal-
ized prostitution-related offenses for minors; 29 states have 
diversion laws for prostitution-related offenses for minors 
that strive to reroute young people to services or expunge 
their cases, though they are still served in the juvenile jus-
tice system; and 18 states practice both immunity and diver-
sion (Williams, 2017). Thus, young people experiencing 
commercial sexual exploitation often become involved in 
both the child welfare and juvenile justice systems (Dierkh-
ising et al., 2023).

As of 2022, 36 states have changed their statutory lan-
guage to explicitly include commercial sexual exploita-
tion or sex trafficking as a form of child abuse (Child 
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Welfare Information Gateway, 2022). Young people who 
are involved with the child welfare system have been 
found to have an increased likelihood of commercial sexual 
exploitation, with one study estimating that 3%–15% of the 
child welfare population may have experienced commercial 
sexual exploitation (Tueller et al., 2023) and another study 
suggesting that nearly 27% is at risk of experiencing com-
mercial sexual exploitation (Panlilo et al., 2022). Despite 
increased recognition of commercial sexual exploitation as 
a form of child abuse, children and young people experi-
encing commercial sexual exploitation often experience 
involvement in the juvenile justice system (Dierkhising et 
al., 2023). For instance, a study comparing the rates and 
nature of juvenile justice system contact between girls who 
had or had not experienced commercial sexual exploita-
tion found that those with commercial sexual exploitation 
histories were more likely to have contact with the justice 
system more frequently (as measured by arrests, petitions 
sustained, entry to detention) than girls without commer-
cial sexual exploitation histories (Dierkhising et al., 2023). 
In another study of girls residing in a group home program 
for young people at risk of commercial sexual exploitation, 
nearly half of participants with a commercial sexual exploi-
tation history also had contact with the juvenile justice sys-
tem (Hickle & Roe-Sepowitz, 2018).

Residential Instability

Studies have shown that young people in foster care encoun-
ter substantial challenges in achieving stable living arrange-
ments and residential permanence (Metcalf et al., 2022; 
Rubin et al., 2006). Factors associated with residential insta-
bility encompass both young peoples’ demographic char-
acteristics and foster care placement characteristics (e.g., 
group home care, longer stays in care; Chateaneuf et al., 
2022;  Konjin et al., 2020; Montserrat et al., 2020; Platt & 
Gephart, 2022). Instability in foster care is linked to unde-
sirable outcomes, such as changes in schools, disruptions 
in education, and mental health issues (Chateaneuf et al., 
2022; Leone & Weinberg, 2012;  Liming et al., 2021; Wood-
all et al., 2023; Zima et al., 2000), which interferes with 
the crucial emotional and social development necessary for 
healthy growth in youth (Stott & Gustavsson, 2010).

Demographic Characteristics

Gender

Studies have yielded mixed findings regarding gender-
specific differences in justice system involvement among 
young people with dual system involvement. For example, 

Jonson-Reid (2002) found that the rate of juvenile incarcer-
ation for girls increased in accordance with the level of child 
welfare involvement (e.g., investigation, open case, foster 
care), whereas the rate for boys remained relatively simi-
lar across levels of child welfare involvement. In contrast, 
DeGue and Spatz Widom (2009) found the opposite when 
exploring the risk of adult arrest among young people with 
a history of child maltreatment.

Traditionally, research on justice system involvement has 
primarily focused on male samples due to their overrepre-
sentation in the legal system. However, national statistics 
from the Office of Juvenile Justice and Delinquency Pre-
vention show that girls account for nearly a third of juvenile 
arrests (Puzzanchera, 2020). Although studies have docu-
mented that boys who have experienced child maltreatment 
or child welfare system involvement are more likely to have 
involvement with the juvenile justice system compared to 
girls (Malvaso et al., 2017; Ryan & Testa, 2005; Vidal et al., 
2017), a recent study found that among all young people in 
Los Angeles (LA) County probation with a first petition, a 
notable proportion of those with dual system involvement 
were female, indicating a substantial presence of girls in the 
population experiencing dual system involvement (Herz et 
al., 2021). As previously noted, these findings highlight the 
challenges in capturing an accurate picture of gender dif-
ferences based on male-focused samples and limitations in 
conducting gender-specific research, particularly among 
girls, emphasizing the need for further investigation.

Race and Ethnicity

Throughout history, communities of color have experienced 
systemic neglect and unequal treatment tied to heightened 
rates of involvement with systems, including child welfare 
and justice systems (Alexander, 2011). Racial dispropor-
tionality has been documented among young people both 
living in foster care (Wildeman & Emanuel, 2014) and 
involved with the juvenile justice system (Abrams et al., 
2021). Synthetic cohort life tables and data from the Adop-
tion and Foster Care Analysis and Reporting System show 
that up to 5.9% of U.S. children have entered out-of-home 
foster care at some point between birth to age 18 (Wildeman 
& Emanuel, 2014). Notably, Native American children (up 
to 15.4%) and Black children (up to 11.5%) face a signifi-
cantly increased likelihood of entering foster care.

This disproportionality persists in the juvenile legal sys-
tem, where a substantial population of Black young people 
are overrepresented across stages. For example, estimates 
from the United States show that Black young people 
accounted for approximately one third of juvenile arrests in 
2019 (Puzzanchera, 2020). Similarly, juvenile courts han-
dled about 750,000 new cases in 2018, with Black young 
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compared to those experiencing maltreatment during child-
hood only. More recently, Malvaso and colleagues (2017) 
also found the developmental stages at the time of maltreat-
ment mattered, with childhood-limited maltreatment being 
associated with a reduced likelihood of convictions and 
both adolescent-limited maltreatment and persistent mal-
treatment being associated with a greater likelihood of later 
convictions.

Herz and colleagues (2023) also demonstrated the impor-
tance of the developmental timing of maltreatment and dual 
system involvement when they used sequence analyses 
to empirically identify pathways of dual system involve-
ment in a cohort of young people who had child welfare 
involvement and a delinquency court petition at some point 
in their lives in LA County. Analyses produced five path-
ways distinguished by the level of child welfare involve-
ment combined with the developmental stages in which 
involvement occurred. A comparison of juvenile justice 
experiences across pathways showed that young people 
with child welfare involvement during adolescence only 
or across childhood and adolescence were more likely to 
have more placements while in foster care, experience more 
serious juvenile justice involvement, and have subsequent 
recidivism.

Present Study

This study sought to extend our understanding of factors 
that influence dual system involvement among young peo-
ple who experience out-of-home foster care, using linked 
data from child welfare and probation departments in LA 
County. Studies that have focused on dual system involve-
ment among young people in foster care often were focused 
on concurrent involvement in both systems (e.g., Cutuli et 
al., 2016) or did not examine lifetime child welfare experi-
ences (e.g., Bogie et al., 2011; Cho et al., 2019). The present 
study examined the prevalence of juvenile court petitions 
in a population of young people who entered foster care 
between birth and age 18. Specifically, this longitudinal 
study explored the following questions:

1.	 What is the overall prevalence of dual system involve-
ment among individuals who were born between 1998 
and 2001 and lived in foster care in LA County between 
birth and age 18?

2.	 How does the prevalence of dual system involvement 
vary based on demographic characteristics among 
young people in foster care?

3.	 To what extent are experiences in foster care (e.g., tim-
ing, type, or instability of residence) associated with the 
likelihood of dual system involvement?

people representing 35% of total cases despite comprising 
only 15% of the child population (Abrams et al., 2021; Sick-
mund et al., 2020).

Racial disproportionality, in particular, has been shown 
to intersect with and amplify gender differences, creating 
complex dynamics that exacerbate these challenges. For 
instance, Herz and colleagues (2021) shed light on gender-
related patterns of racial disproportionality. This research, 
conducted in LA County, demonstrated that Black girls 
who faced a delinquency court petition exhibited a signif-
icantly higher rate of child welfare involvement than any 
other group of young people. This finding underscores the 
complex relationship among race, gender, and dual system 
involvement.

Developmental Timing of Child Welfare Involvement

Increasingly, research has shown that the developmental 
timing of child welfare system involvement mediates the 
relationship between maltreatment and delinquency or dual 
system involvement. Studies have explored whether the age 
at which a child first becomes involved in the child welfare 
system is associated with their likelihood of dual system 
involvement. Bright and Jonson-Reid (2008) found that as 
the age of first reported maltreatment increased, the like-
lihood of a juvenile court petition also increased. Another 
study examining children with an open child welfare case 
(Goodkind et al., 2020) showed that having an open case in 
the child welfare system after age 14 increased the likeli-
hood of entering the juvenile justice system, which medi-
ated the association between age at first child welfare system 
contact and jail involvement as an adult. Additionally, prior 
research focusing on living situations in foster care con-
sistently demonstrated the significance of age. DeGue and 
Spatz Widom (2008) found that entering foster care before 
age 1 was associated with a decreased risk of arrest as both 
a juvenile and an adult, whereas experiencing foster care 
by age 7 or older was associated with an increased rate of 
arrest as both a juvenile and an adult. A study by Cutuli and 
colleagues (2016) showed that children who entered foster 
care at age 9 or older were more likely to have subsequent 
justice system involvement than children who first experi-
enced out of home care earlier in life. This highlights the 
importance of understanding the relationship between the 
developmental timing of child welfare system involvement 
and subsequent dual system involvement.

Thornberry and colleagues (2010) explored the theory of 
developmental timing as it relates to system involvement, 
showing that young people who experienced maltreatment 
from childhood into adolescence (i.e., persistent maltreat-
ment) and during adolescence only (i.e., adolescent-limited 
maltreatment) were more likely to engage in delinquency 
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Characteristics of living situations in foster care included 
residential stability, foster care residence, developmental 
timing of placements, experience with commercial sexual 
exploitation, and absence from care.

Residential Stability

The cumulative length of time in care and number of resi-
dential transitions were captured through three categories 
indicating if young people stayed in care across foster care 
episodes for: (a) less than a year by age 18; (b) longer than a 
year, with one or two transitions; and (c) longer than a year, 
with three or more transitions.

Type of Foster Care Residence

This indicator was captured through five binary variables 
(yes or no) indicating whether a young person had ever lived 
in the following living arrangements: relative foster homes, 
nonrelative foster homes, foster family agencies, group 
homes, and guardianship or preadoption residential settings. 
County agencies in California use foster family agencies for 
children with intensive care needs as an alternative to group 
homes. These agencies operate under the umbrella of a non-
profit agency that is responsible for recruiting, certifying, 
supporting, and training foster parents and finding suitable 
temporary or permanent residences for children requiring 
more intensive care.

Developmental Timing of Foster Care

This variable captures the age of the child when they lived 
in out-of-home foster care in the county, supervised by 
the LA Department of Children and Family Services. The 
developmental timing of foster care was coded based on 
the classification developed by Thornberry and colleagues 
(2010) and applied by Herz and colleagues (under review) 
using three categories: (a) childhood only (i.e., foster care 
between birth and age 10 only); (b) adolescent only (foster 
care between ages 11 and 18 only); or (c) persistent (foster 
care in both childhood and adolescence).

Commercial Sexual Exploitation

Commercial sexual exploitation was coded dichotomously 
and measured based on the presence of any maltreatment 
investigation related to commercial sexual exploitation 
occurring between ages 0 and 18 years (yes or no), as docu-
mented in state administrative child welfare records.

Method

Data

Data from California’s Child Welfare Services/Case Man-
agement System were used to first identify all young people 
born between 1998 and 2001 who lived in foster care in LA 
County between birth and their 18th birthday. Next, these 
records were probabilistically linked to LA County proba-
tion records from 2012 to 2019 using machine learning soft-
ware, ChoiceMaker. This process yielded a match for young 
people aged 14 to 18 (applicable age for juvenile court juris-
diction oversight in California) to examine juvenile justice 
involvement as measured by a juvenile delinquency court 
petition.

Variables

Dual System Involvement

Based on linked data, the outcome was measured based on 
whether young people had an official delinquency petition 
in juvenile court by their 18th birthday (yes or no), captur-
ing the status of (a) living in foster care only or (b) dual 
system involvement.

The study included several independent variables for 
demographics and experiences in foster care. Demographic 
characteristics included two measures, gender and race and 
ethnicity, as recorded by child welfare caseworkers and 
entered in statewide administrative records.

Gender

Gender was coded as male or female; because other gender 
categories were rarely coded, such information is too small 
to share given data-security permissions.

Race and Ethnicity

This variable was categorized as Hispanic, non-Hispanic 
Black, non-Hispanic White, and other or missing. These 
categories are not ideal because they do not represent how 
individuals self-identify but instead are based on documen-
tation by caseworkers in established categories. To main-
tain data anonymity and adhere to data-sharing agreements, 
stratification into additional race and ethnicity subcategories 
was not possible. The largest racial or ethnic group in LA is 
Hispanic; other races and ethnicities were compared with 
the largest group for all analyses. This decision allowed for 
a contextually relevant interpretation of the findings within 
the demographic landscape of the county.
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court petition. To address this, the final model underwent 
robustness testing by including and excluding the variable 
absent from care to assess if it affected the model results. 
The results remained robust, reinforcing the reliability and 
consistency of the model. Additionally, variance inflation 
factor analysis was conducted to assess multicollinearity 
among independent variables in the generalized linear mod-
els. The values were low, ranging from 1.01 to 1.43, indicat-
ing that multicollinearity was not a significant concern in 
the final model.

Findings, reported using RRs, show the relationship 
between variables and the likelihood of a juvenile court 
delinquency petition while accounting for other factors. All 
analyses were completed using Stata-MP (version 17.0).

Results

In response to our first research question, we found that 
among all young people born between 1998 and 2001 who 
experienced out-of-home care in LA County foster care 
at any point between birth and age 18 (N = 29,434), 8.7% 
experienced a juvenile court delinquency petition by their 
18th birthday. This prevalence of dual system involvement 
varied significantly for groups of young people by demo-
graphic characteristics and experiences while living in out-
of-home foster care.

Bivariate Analysis

Table 1 responds to our second research question regarding 
variation in the prevalence and differences between young 
people who were placed in foster care only and those who 
had dual system involvement. Although foster care involve-
ment was about equal for boys and girls, boys were sig-
nificantly more likely than girls to experience dual system 
involvement, χ2(1) = 226.19, p < .001, V = 0.09. Among dif-
ferent racial and ethnic categories, there was a 1.5% decrease 
in Hispanic representation when comparing young people 
who experienced foster care only to those with dual sys-
tem involvement, a 5.2% reduction in White representation, 
and a 6.4% decrease in other racial and ethnic groups in the 
population with foster care experience. In contrast, the pro-
portion of Black young people increased by 13.2%. These 
changes were statistically significant, χ2(3) = 1,800.00, 
p < .001, V = 0.18.

Rates of dual system involvement were higher among 
young people who had longer-lasting and more unstable 
experiences while living in foster care. Distinct patterns 
emerged when considering the timing of foster care place-
ments. Nearly two thirds of young people in foster care were 
only placed in foster care during childhood. In contrast, a 

Absent from Care

This was coded as a dichotomous variable (yes or no) 
derived from a structured field based on a caseworker’s 
documentation that a young person had been absent from 
care by age 18.

Analysis

Chi-square tests compared demographic characteristics 
and experiences in foster care between young people with 
a juvenile delinquency court petition (dual system involve-
ment) and those without (foster care involvement only). 
To prevent Type I errors and ensure a more conservative 
approach to evaluating statistical significance, a Bonferroni-
adjusted alpha level of p < .005 was employed and results 
were reported if they were significant at a .001 level. Addi-
tionally, we computed effect sizes using Cramér’s V to bet-
ter characterize the strength of relationships of statistically 
significance results. Cramér’s V is a measure of the associa-
tion and effect size based on chi-square and ensures that the 
significance of the results is not overstated due to the size of 
the population.

Next, generalized linear models were used to estimate 
risk ratios (RRs) to examine the association between each 
variable and the likelihood of dual system involvement 
among young people who were placed in foster care. We 
used a modified Poisson regression technique, with a Pois-
son distribution and log link, and included a robust stan-
dard error adjustment to address potential overestimation of 
confidence intervals (UCLA Statistical Consulting Group, 
n.d.). Model fit was measured with the Akaike information 
criterion and Bayesian information criterion. For example, 
in the model of the full population, the Akaike information 
criterion was 0.53 and the Bayesian information criterion 
was − 292,236.9, suggesting a balance between fit and 
complexity.

The analysis was conducted for the entire population and 
stratified by gender. This decision was informed by prior 
research that highlighted gender-specific distinctions in 
these relationships and the results of a likelihood ratio test. 
A likelihood ratio test was conducted to determine whether 
the relationship between the independent variables and dual 
system involvement differed significantly between boys and 
girls. Interaction terms accounting for gender-specific dif-
ferences were included in the model and the likelihood ratio 
test demonstrated that the addition of interaction terms sig-
nificantly improved the model fit.

To further assess the relationships among variables, a cor-
relation matrix was generated. The matrix revealed modest 
correlations between variables, with a moderate association 
between absence from care and the likelihood of a juvenile 
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involvement were higher among those who had lived in 
nonrelative foster homes, χ2(1) = 22.40, p < .001, V = 0.03, 
or group homes, χ2(1) = 655.95, p < .001, V = 0.15, yet 
lower among young people who had lived in guardianship 
or preadoption residential settings than those who did not, 
χ2(1) = 287.30, p < .001, V = 0.10. Although not shown in 
Table  1, we found that 31.6% of young people who had 
lived in a group home and 37.0% of young people who had 
experienced commercial sexual exploitation were reported 
as being absent from care at least once.

Regression Analysis

Next, we conducted generalized linear models to examine 
the predicted probability of dual system involvement and 
compared the magnitude of associations between girls and 
boys, accounting for covariates, in response to our third 
research question. Table 2 presents results regarding the full 
population, girls, and boys. Regarding young people placed 
in out-of-home foster care overall, boys were more than 
twice as likely as girls to experience dual system involve-
ment. Compared to Hispanic young people, Black young 
people were more likely and White young people were less 

significantly greater proportion of young people who had 
dual system involvement were placed in foster care dur-
ing childhood and adolescence, χ2(2) = 678.23, p < .001, 
V = 0.11. Although not included in the tables, we found 
that young people with only foster care involvement were 
5.8 years old on average at the time of their first entry in 
a foster care residence, whereas young people with dual 
system involvement were 7.6 years old on average. Among 
young people who were in foster care only, 36.2% had spent 
less than a year in care, whereas 24.0% had spent more 
than 1 year in care with few residential transitions. In con-
trast, among young people who experienced dual system 
involvement, 58.9% had spent more than 1 year with two 
or more residential transitions. Only 3.4% of young people 
in foster care only had been reported as being absent from 
care, whereas a significantly higher proportion, 19.4%, 
of those with dual system involvement had experienced 
absences from care, χ2(1) = 1,300.00, p < .001, V = 0.21. 
Similarly, 2.0% of young people who were in foster care 
only experienced commercial sexual exploitation, whereas 
a significantly higher percentage, 9.8%, of those with dual 
system involvement had such an experience documented, 
χ2(1) = 529.85, p < .001, V = 0.13. Rates of dual system 

Table 1  Characteristics of young people with foster care or dual system involvement (N = 29,434)
Full population 
(N = 29,434)

Foster care only 
(n = 26,880)

Dual system 
involvement 
(n = 2,554)

χ2 df V

Column % Column % Column %
Gender 226.19* 1 0.09
  Girls 50.6 51.9 36.4
  Boys 49.4 48.0 63.6
Race and ethnicity 1,800.00* 3 0.18
  Hispanic 60.7 60.7 59.2
  Non-Hispanic Black 15.0 14.4 27.6
  Non-Hispanic White 12.9 13.1 7.9
  Other 11.4 11.7 5.3
Developmental timing 678.23* 2 0.11
  Childhood only (ages 0–10) 61.7 63.9 38.3
  Adolescence only (ages 11–18) 23.1 22.0 34.5
  Both 15.3 14.2 27.3
Residential stability 555.65* 2 0.10
  ≤ 1 year 36.1 36.2 35.4
  > 1 year and 1–2 residences 22.4 24.0 5.6
  > 1 year and > 2 residences 41.5 39.8 58.9
Absent from care 4.8 3.4 19.4 1,300.00* 1 0.21
Commercial sexual exploitation 2.7 2.0 9.8 529.85* 1 0.13
Type of foster care residence
  Relative foster home 60.8 60.8 60.6 0.02 1 0.00
  Nonrelative foster home 21.8 21.5 25.7 22.40* 1 0.03
  Foster family agency 62.7 62.6 64.0 1.87 1 0.01
  Group home 13.5 10.3 41.5 655.95* 1 0.15
  Guardian or preadoption 27.7 28.8 12.6 287.30* 1 0.10
*p < .001
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between residential instability in foster care (as evidenced 
by longer stays with three or more residences) and dual 
system involvement was stronger for boys (RR = 1.38; 
CI = 1.23; 1.55) than girls (RR = 1.22; CI = 0.97, 1.53). 
Finally, the results show a greater association between 
experiences of commercial sexual exploitation and dual sys-
tem involvement for girls (RR = 2.24; CI = 1.83, 2.74) than 
boys (RR = 1.54; CI = 1.23, 1.93), whereas the association 
between being absent from care and dual system involve-
ment was greater for boys (RR = 2.33; CI = 1.99, 2.73) than 
girls (RR = 2.10; 1.76, 2.52).

Discussion

This study documented the prevalence of dual system 
involvement among young people born between 1998 and 
2001 who were in out-of-home foster care residences in 
LA County. Young people who experienced dual system 
involvement significantly differed from those who only 
experienced out-of-home foster care in terms of their demo-
graphics and by experiences in foster care. Several notewor-
thy findings emerged.

First, concerning demographic characteristics, we found 
that boys and Black young people of both genders experi-
enced elevated rates of lifetime dual system involvement. 
This finding is consistent with prior research documenting 
that Black boys are disproportionately affected by dual sys-
tem involvement (Bogie et al., 2011; Cho et al., 2019; Cutuli 

likely to experience dual system involvement (RR = 1.56; 
99% CI = 1.37, 1.75). When compared to young people 
who lived in foster care during childhood only, young 
people who lived in foster care as adolescents (RR = 1.36; 
99% CI = 1.32, 4.04) or during childhood and adolescence 
(RR = 1.66; CI = 1.45, 1.87) were more likely to experience 
dual system involvement. Regarding foster care experi-
ences, instability in living situations (staying in care for 
more than a year, with three or more residential transitions; 
RR = 1.31; CI = 1.16, 1.48) and a history of group home 
care (RR = 1.43; CI = 1.25, 1.64) were significantly asso-
ciated with a heightened rate of dual system involvement. 
Additionally, being absent from care (RR = 2.24; CI = 1.93, 
2.59) and experiencing commercial sexual exploitation 
(RR = 2.01; CI = 1.69, 2.39) were associated with the great-
est likelihood of dual system involvement among the inde-
pendent variables.

As shown in the gender-stratified models, our compari-
son of estimated RRs by gender suggests that the magni-
tude of associations of dual system involvement with race 
and ethnicity and some foster care experiences differed for 
boys than girls. Compared to Hispanic boys, Black boys 
had a significantly higher likelihood of dual system involve-
ment (RR = 1.49; CI = 1.35, 1.65). This suggests that Black 
boys were 1.49 times as likely to experience dual system 
involvement. Compared to Hispanic girls, Black girls had 
a significantly higher predicted probability of dual system 
involvement (RR = 1.68; CI = 1.46, 1.92). The relationship 

Table 2  Predicted probabilities of dual system involvement (N = 29,434)
Overall (N = 29,434) Girls (n = 13,601) Boys (n = 13,279)

RR 99%CI RR 99% CI RR 99%CI
Gender (ref: girls)
  Boys 2.17* (1.92, 2.42)
Race and ethnicity (ref: Hispanic)
  Non-Hispanic Black 1.56* (1.37, 1.75) 1.68* (1.46, 1.92) 1.49* (1.35, 1.65)
  Non-Hispanic White 0.68* (0.50, 0.87) 0.83 (0.66, 1.05) 0.60* (0.50, 0.72)
  Other 0.74 (0.50, 0.87) 0.81 (0.58, 1.12) 0.70 (0.48, 1.01)
Developmental timing (ref: childhood only [0–11])
  Adolescence only (12–18) 1.36* (1.20, 1.55) 1.37* (1.11, 1.68) 1.36* (1.20, 1.56)
  Childhood and adolescence 1.66* (1.45, 1.87) 1.73* (1.36, 2.20) 1.62* (1.41, 1.87)
Residential stability (ref: ≤ 1 year)
  > 1 year and 1–2 residences 0.40* (0.25, 0.55) 0.32* (0.23, 0.45) 0.45* (0.39, 0.53)
  > 1 year and > 2 residences 1.31* (1.16, 1.48) 1.22 (0.97, 1.53) 1.38* (1.23, 1.55)
  Absence from care 2.24* (1.93, 2.59) 2.10* (1.76, 2.52) 2.33* (1.99, 2.73)
  Commercial sexual exploitation 2.01* (1.69, 2.39) 2.24* (1.83, 2.74) 1.54 (1.23, 1.93)
Type of foster care residence
  Relative foster home 0.88 (0.79, 0.98) 0.87 (0.77, 0.98) 0.89 (0.81, 0.97)
  Nonrelative foster home 0.89 (0.79, 0.98) 0.87 (0.76, 1.00) 0.89 (0.80, 1.00)
  Foster family agency 0.96 (-0.86, 1.07) 0.98 (0.35, 2.74) 0.95 (0.86, 1.05)
  Group home 1.43* (1.25, 1.64) 1.40 (1.13, 1.73) 1.45* (1.28, 1.65)
  Guardian or preadoption 0.52* (0.45, 0.61) 0.49* (0.20, 1.21) 0.53* (0.45, 0.62)
*p < .001
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and contact with the juvenile justice system (Goodkind et al., 
2013; Ryan et al., 2008). For example, Ryan and colleagues 
(2008) found that young people with at least one stay in a 
group home were 2.4 times more likely to be arrested than 
those without group home experiences. In addition, research 
has documented that group homes are most likely to be used 
for older adolescents and Black young people (Covington 
et al., 2023), suggesting that group homes may exacerbate 
existing racial disproportionality in juvenile justice system 
involvement (Goodkind et al., 2013; Malvaso et al., 2019; 
Ryan, 2008, 2012).

At the same time, federal efforts aimed at limiting the use 
of group homes have reduced the availability of residences 
for young people in foster care, leading to inappropriate 
stays in child welfare offices, emergency rooms, hotels, 
and homeless shelters (Hughes et al., 2023). Given that the 
current study provides further evidence of a relationship 
between residing in group homes and an increased likeli-
hood of subsequent delinquency court involvement, future 
research should explore if efforts to reform or reduce the use 
of group homes are associated with changes in the preva-
lence of dual system involvement. There may be a need to 
explore what more needs to be done to create alternatives 
to group homes and improve services or policies at group 
homes to effectively prevent subsequent juvenile delin-
quency court involvement.

Relatedly, we found evidence that developmental timing 
plays a role in dual system involvement. Specifically, those 
who experienced out-of-home care during adolescence only 
or across both childhood and adolescence were more likely 
to experience dual system involvement than those who expe-
rienced out-of-home care during childhood only. This find-
ing could simply be due to the fact that a young person who 
had contact during childhood no longer lives in LA County 
and experienced juvenile delinquency court involvement 
in another region. However, the results also show a greater 
likelihood of dual system involvement among young people 
who were in foster care during in childhood and adoles-
cence, in comparison to in adolescence only. These results 
call for more research on how the developmental timing of 
child welfare system involvement might explain variations 
in the likelihood of juvenile delinquency court involvement. 
As Herz and colleagues (2023) found, developmental tim-
ing may be a core aspect of dual system pathways and could 
offer important opportunities for disrupting delinquency 
trajectories.

Finally, we found that experiencing commercial sexual 
exploitation significantly increased the likelihood of dual 
system involvement, particularly among girls, despite 
efforts to provide services through child welfare rather than 
juvenile delinquency court. Research has shown that young 
people involved in the child welfare system with histories 

et al., 2016; Herz et al., 2019). The overrepresentation of 
Black individuals among those with dual system involve-
ment reflects the issues of longstanding racism and neglect 
of marginalized communities as well as implicit and explicit 
biases. Research has demonstrated that Black children and 
young people are seen as older than their non-Black peers, 
more culpable for their actions in a criminal justice context, 
and less innocent (Goff et al., 2014). Further, research has 
suggested Black girls can be oversexualized, making them 
more susceptible to the sexual violence-to-prison pipeline 
(Ocen, 2015; Saar et al., 2019). It is crucial to document 
disproportionality in systems to evaluate the effectiveness 
of polices that aim to address racial disproportionality. A 
commonly recommended practice in the juvenile delin-
quency court systems is implementing diversion policies 
and programs (Mendel, 2022)—simply diverting as many 
young people as possible away from the system can reduce 
disproportionality.

Second, our findings also show that young people who 
experienced dual system involvement had unique experi-
ences in comparison to those who were only involved with 
foster care, as evidenced by greater instability in foster care 
residences, longer stays in care, and more absences from 
care. This is in line with findings from previous studies 
showing the relationship between residential instability and 
offending behavior and justice system involvement (DeGue 
& Spatz Widom, 2009; Goodkind et al., 2013; Malvaso et 
al., 2019; Yampolskaya & Chuang, 2012). Young people 
in the child welfare system, particularly those residing in 
group home environments, may be subject to higher lev-
els of surveillance than those living with their families 
(Goodkind et al., 2020). This hightened supervision may 
help explain the relationship between being absent from 
care and juvenile delinquency court involvement, extending 
beyond externalizing behaviors or behavioral health con-
cerns. Developmentally normal behaviors, such as walking 
to a store or trying to see family, could be penalized due to 
policies or regulations in group home settings (e.g., a cur-
few). Examining specific system-level processes and prac-
tices contributing to the relationship between absences from 
care and involvement with the justice system involvement 
can inform policymaking and practice efforts to reduce dual 
system involvement.

Results set a baseline for the rate of dual system involve-
ment among young people living in foster care prior to the 
enactment of federal policies that aim to reduce reliance on 
the use of group homes (Covington et al., 2023; Ryan, 2008). 
Group homes are reserved for young people who require 
intensive levels of care or supervision, such as those with 
behavioral health concerns. Stays in group homes have been 
linked to increases in being absent from care (Latzman et al., 
2019), longer stays in foster care (Children’s Bureau, 2015), 
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commercial sexual exploitation was higher among boys 
than girls (Barnert et al., 2022).

Limitations

This study provided valuable insights into factors associ-
ated with the likelihood of dual system involvement among 
young people who experienced foster care. However, the 
findings should be considered in light of a few limitations. 
Although administrative records provide valuable informa-
tion, they are collected in the process of delivering services 
rather than for research purposes and may not capture the 
complex interactions that may lead individuals to experi-
ence contact with juvenile delinquency court.

Further, the prevalence of dual system involvement is an 
undercount due to a lack of information on potential child 
welfare and juvenile delinquency court petitions occurring 
outside of LA County. Individuals who lived in foster care 
in LA County may have experienced juvenile delinquency 
court system involvement in other counties, states, or coun-
tries. To obtain a more accurate picture of dual system 
involvement, future research should seek to include national 
or statewide data.

Additionally, the current study captured only young peo-
ple who experienced county juvenile court petitions. Book-
ings and arrests that do not yield a petition (e.g., diversion 
programs) or contact with juvenile halls or state detention 
facilities are unknown and were not reflected in our results. 
Consequently, this limited our ability to identify the full 
spectrum of juvenile justice system involvement. Future 
research should attempt to encompass different levels of 
system involvement.

In addition, the findings are specific to LA County and 
may not be generalizable to other regions that differ regard-
ing demographics, practices, and policies related to child 
welfare and juvenile justice systems. Findings related to 
experiences of commercial sexual exploitation are also 
underestimated given that this was not explicitly defined as 
a form of child abuse in California until the implementa-
tion of Senate Bill 855 (2014). Although commercial sexual 
exploitation has been listed as a maltreatment type in the 
California Child Welfare Services/Case Management Sys-
tem since its creation in 1998, data may be more accurate 
after 2016.

Importantly, our study did not include data on gender-
expansive populations. Unfortunately, available data on 
these young people are scarce and not reliably collected in 
existing databases. It is essential to be inclusive and rec-
ognize the unique challenges and vulnerabilities faced by 
gender-diverse individuals involved with the child welfare 
and juvenile delinquency court systems. To overcome this 
limitation, future research should prioritize efforts to collect 

of commercial sexual exploitation were more likely to have 
juvenile justice system involvement and had complex back-
grounds of frequent stays in group homes, episodes of being 
absent from care, and instability in living situations while 
in care (e.g., Hickle & Roe-Sepowitz, 2018; Pullmann et 
al., 2020). However, examining the rates of dual system 
involvement among young people who have experienced 
commercial sexual exploitation and periods of absence from 
care poses a potential challenge related to endogeneity. Both 
commercial sexual exploitation and absences from care may 
attract attention from the legal system. This bidirectional 
relationship makes it more difficult to determine the direc-
tion of the relationship and warrants further investigation.

That said, the finding that a greater proportion of young 
people with dual system involvement have experienced 
commercial sexual exploitation compared with young 
people with foster care only involvement highlights the 
potential for punitive responses to commercial sexual 
exploitation. Prior research has called for adopting a flex-
ible and trauma-informed approach that recognizes young 
people’s behaviors as symptoms of severe trauma (Hickle 
& Roe-Sepowitz, 2018). The results of past research regard-
ing young people who have experienced commercial sexual 
exploitation point to the importance of training special-
ized staff in out-of-home care and probation departments, 
building capacity for various living options, offering mul-
tidisciplinary teams, providing trauma-informed care, and 
increasing connections with caring adults (Dierkhising & 
Ackerman-Brimberg, 2020; Dierkhising et al., 2020). The 
findings of the current research expand prior work by focus-
ing on girls and boys separately and offer a more nuanced 
account of dual system involvement. Further research is 
needed to rigorously examine the role of gender in the asso-
ciations among being absent from care, commercial sexual 
exploitation, and dual system involvement.

Finally, our findings show that the relationship between 
commercial sexual exploitation and juvenile delinquency 
court involvement was greater for girls than boys, whereas 
the relationship between an absence from care and juvenile 
delinquency court was greater for boys than girls. There is 
an established link among being absent from care, insta-
bility in living situations, and experiences of commercial 
sexual exploitation (Dierkhising et al., 2020, 2022). Cali-
fornia state law now require child welfare to serve minors 
who experience commercial sexual exploitation (Senate 
Bill 855, 2014)  and future efforts should explore if legal 
changes and new policies yielded reductions in the rate of 
dual system involvement among young people who experi-
enced commercial sexual exploitation. In addition, findings 
might point to the under identification of boys who experi-
ence commercial sexual exploitation, given recent national 
data that revealed that the prevalence and frequency of 

1 3



Contact with Foster Care and the Juvenile Delinquency Court: A Prospective Examination from Birth through…

Declarations

Compliance with Ethical Standards  The current study was conducted 
in accordance with the ethical standards of the 1964 Declaration of 
Helsinki and its later amendments or comparable ethical standards.

Ethics Approval  Data were available through university–agency data-
sharing agreements with the California Department of Social Services 
and the Los Angeles County Probation Department. This study was 
approved by state and university committees for the protection of hu-
man subjects, and a petition for research was approved by the Juvenile 
Dependency Court of the Los Angeles County Superior Court.

Consent to Participate  A waiver of informed consent was obtained 
so that the researchers could use administrative records to document 
juvenile court petitions among young people with CPS involvement.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Abrams, L. S., Mizel, M. L., & Barnert, E. S. (2021). The criminal-
ization of young children and overrepresentation of black young 
people in the juvenile justice system. Race and Social Problems, 
13, 73–84. https://doi.org/10.1007/s12552-021-09314-7

Alexander, M. (2011). The new Jim Crow. Ohio State Journal of Crim-
inal Law, 9, 7.

Barnert, E. S., Bath, E., Heard-Garris, N., Lee, J., Guerrero, A., Biely, 
C., Jackson, N., Chung, P. J., & Dudovitz, R. (2022). Commer-
cial sexual exploitation during adolescence: A US-based national 
study of adolescent to adult health. Public Health Reports, 137, 
53S–62S. https://doi.org/10.1177/00333549211054082

Bogie, A., Johnson, K., Ereth, J., & Scharenbroch, C. (2011). Assess-
ing risk of future delinquency among children receiving child 
protection services. Children’s Research Center. https://www.
evidentchange.org/sites/default/files/publication_pdf/la_delin-
quency_screening_assessment_report.pdf

Bright, C. L., & Jonson-Reid, M. (2008). Onset of juvenile court 
involvement: Exploring gender-specific associations with mal-
treatment and poverty. Children and Youth Services Review, 
30(8), 914–927. https://doi.org/10.1016/j.childyouth.2007.11.015

Chateaneuf, D., Poitras, K., Simard, M. C., & Buisson, C. (2022). 
Placement stability: What role do the different types of fam-
ily foster care play? Child Abuse & Neglect, 130. https://doi.
org/10.1016/j.chiabu.2021.105359

Child Welfare Information Gateway. (2020). Responding to youth 
missing from foster care. U.S. Department of Health and Human 
Services, Administration for Children and Families, Children’s 
Bureau. https://www.childwelfare.gov/pubPDFs/missing_youth.
pdf

and analyze data focused on gender-expansive populations. 
Addressing these limitations may provide a deeper under-
standing of dual system involvement among young people 
living in foster care and inform the development of more 
effective policies and interventions to prevent dual system 
involvement.

Conclusion

This study followed the trajectories of birth cohorts from 
1998 to 2001 in LA County, documenting the prevalence 
of juvenile delinquency court involvement among individu-
als who had lived in foster care between birth and age 18. 
By linking administrative child welfare and juvenile delin-
quency court records, our analysis revealed that in the popu-
lation of individuals who lived in foster care in the county, 
8.7% encountered a juvenile court petition by their 18th 
birthday, representing 2,554 young people during an 8-year 
period.

This research offers insights into the complexities of dual 
system involvement, emphasizing gender differences, the 
presence of racial disproportionality, the role of the develop-
mental timing of foster care, the influence of experiences in 
foster care, and the repercussions of experiencing commer-
cial sexual exploitation. The interconnected nature of foster 
care experiences and juvenile delinquency court involve-
ment underscores the need for collaborative efforts between 
child welfare and probation. Ensuring the well-being and 
positive trajectories of young individuals who enter fos-
ter care requires a holistic and collaborative approach to 
address the challenges they may encounter.

Acknowledgements  Project funding was generously granted by 
the Reissa Foundation. The Children’s Data Network also receives 
essential infrastructure funding from First 5 LA, the Conrad N. Hil-
ton Foundation, and the Heising-Simons Foundation. This project was 
possible thanks to an ongoing collaboration with our colleagues at the 
Los Angeles Probation Department and the Department of Children 
and Family Services. Although the findings reported and conclusions 
drawn from these data are solely those of the authors and should not 
be considered to reflect those of any agency of the county or California 
government, this analysis would not be possible without the partner-
ship of the departments, reflecting the ongoing commitment to data-
driven program and policy development. Colleagues at the Children’s 
Data Network and California Child Welfare Indicators Project contrib-
uted greatly to this work. Huy Tran Nghiem, MS conducted the proba-
bilistic linkage and Ivy Hammond, PhD provided welcome guidance 
on coding related to commercial sexual exploitation.

Funding  Open access funding provided by the Statewide California 
Electronic Library Consortium. The authors have no financial or other 
conflicts of interest to be disclosed.
Open access funding provided by SCELC, Statewide California Elec-
tronic Library Consortium

1 3

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s12552-021-09314-7
https://doi.org/10.1177/00333549211054082
https://www.evidentchange.org/sites/default/files/publication_pdf/la_delinquency_screening_assessment_report.pdf
https://www.evidentchange.org/sites/default/files/publication_pdf/la_delinquency_screening_assessment_report.pdf
https://www.evidentchange.org/sites/default/files/publication_pdf/la_delinquency_screening_assessment_report.pdf
https://doi.org/10.1016/j.childyouth.2007.11.015
https://doi.org/10.1016/j.chiabu.2021.105359
https://doi.org/10.1016/j.chiabu.2021.105359
https://www.childwelfare.gov/pubPDFs/missing_youth.pdf
https://www.childwelfare.gov/pubPDFs/missing_youth.pdf


A. L. Eastman et al.

Herz, D. C., Dierkhising, C. B., Raithel, J., Schretzman, M., Guiltinan, 
S., Goerge, R. M., Cho, Y., Coulton, C., & Abbott, S. (2019). Dual 
system youth and their pathways: A comparison of incidence, 
characteristics and system experiences using linked administra-
tive data. Journal of Youth and Adolescence, 48(12), 2432–2450. 
https://doi.org/10.1007/s10964-019-01090-3

Herz, D. C., Eastman, A. L., McCroskey, J., Guo, L., & Putnam-Horn-
stein, E. (2021). The intersection of child welfare and juvenile 
justice: Key findings from the Los Angeles Dual System Youth 
Study. https://www.datanetwork.org/wp-content/uploads/LADS-
study.pdf

Herz, D. C., Eastman, A. L., & Suthar, H. (2023). An empirical test 
of dual system pathways. Youth Violence and Juvenile Justice, 
21(3), 195–221. https://doi.org/10.1177/15412040221138042

Hickle, K., & Roe-Sepowitz, D. (2018). Adversity and intervention 
needs among girls in residential care with experiences of com-
mercial sexual exploitation. Children and Youth Services Review, 
93, 17–23. https://doi.org/10.1016/j.childyouth.2018.06.043

Huang, H., Ryan, J. P., & Herz, D. (2012). The journey of dually-
involved youth: The description and prediction of rereporting and 
recidivism. Children and Youth Services Review, 34(1), 254–260.

Huang, H., Ryan, J. P., Sappleton, A., & Chiu, Y. L. (2015). Crossover 
youth post arrest: Placement status and recidivism. Children and 
Youth Services Review, 57, 193–200. https://doi.org/10.1016/j.
childyouth.2015.08.015

Hughes, S., Riley, N. S., Cohen, M., Ramirez, T., Statuto-Bevan, C., 
Dwyer, J. G., ..., Drake, B. (2023, April 04). Why Foster Chil-
dren Are Sleeping in Offices and What We Can Do About It. 
American Enterprise Institute. https://www.aei.org/wpcontent/
uploads/2023/04/Why-Foster-Children-Are-Sleeping-in-Offices-
and-What-We-Can-Do-About-It.pdf?x91208

Jonson-Reid, M. (2002). Exploring the relationship between child 
welfare intervention and juvenile corrections involvement. Amer-
ican Journal of Orthopsychiatry, 72(4), 559–576. https://doi.
org/10.1037/0002-9432.72.4.559

Kolivoski, K. M., Shook, J. J., Goodkind, S., & Kim, K. H. (2014). 
Developmental trajectories and predictors of juvenile detention, 
placement, and jail among youth with out-of-home child welfare 
placement. Journal of the Society for Social Work and Research, 
5(2), 137–160. https://doi.org/10.1086/676520

Kolivoski, K. M., Goodkind, S., & Shook, J. J. (2017). Social jus-
tice for crossover youth: The intersection of the child welfare and 
juvenile justice systems. Social Work, 62(4), 313–321.

Konjin, C., Colonnesi, C., Kroneman, L., Lindauer, R., & Stams, G. J. 
J. M. (2020). Prevention of instability in foster care: A case file 
review study. Child & Youth Care Forum, 50, 493–509. https://
doi.org/10.1007/s10566-020-09584-z

Latzman, N. E., Gibbs, D. A., Feinberg, R., Kluckman, M. N., 
& Aboul-Hosn, S. (2019). Human trafficking victimization 
among youth who run away from foster care. Children and 
Youth Services Review, 98, 113–124. https://doi.org/10.1016/j.
childyouth.2018.12.022

Leone, P., & Weinberg, L. (2012). Addressing the unmet educational 
needs of children and youth in the juvenile justice and child wel-
fare systems. Center for Juvenile Justice Reform, Georgetown 
University.

Liming, K. W., Akin, B., & Brook, J. (2021). Adverse childhood expe-
riences and foster care placement stability. Pediatrics, 148(6). 
https://doi.org/10.1542/peds.2021-052700

Malvaso, C. G., Delfabbro, P. H., & Day, A. (2017). Child maltreatment 
and criminal convictions in youth: The role of gender, ethnicity 
and placement experiences in an Australian population. Children 
and Youth Services Review, 73, 57–65. https://doi.org/10.1016/j.
childyouth.2016.12.001

Malvaso, C. G., Delfabbro, P. H., Day, A., & Nobes, G. (2019). 
Young people under youth justice supervision with varying child 

Child Welfare Information Gateway (2022). Definitions of child abuse 
and neglect. https://childwelfare.gov/pubPDFs/define.pdf

Cho, M., Haight, W., Choi, W. S., Hong, S., & Piescher, K. (2019). 
A prospective, longitudinal study of risk factors for early onset 
of delinquency among maltreated youth. Children and Youth 
Services Review, 102, 222–230. https://doi.org/10.1016/j.
childyouth.2019.05.023

Chor, K. H. B., Luo, Z., Dworsky, A., Raman, R., Courtney, M. E., 
& Epstein, R. A. (2021). Development and validation of a pre-
dictive risk model for runaway among youth in child welfare. 
Children and Youth Services Review, 143, 106689. https://doi.
org/10.1016/j.childyouth.2022.106689

Courtney, M. A., & Zinn, A. (2009). Predictors of running away from 
out-of-home care. Children and Youth Services Review, 31, 1298–
1306. https://doi.org/10.1016/j.childyouth.2009.06.003

Covington, C. C., Sernaker, S., & Wildeman, C. (2023). The cumula-
tive prevalence of congregate care placement for US children by 
race/ethnicity, 2019. Child Maltreatment, 28(4), 661–672. https://
doi.org/10.1177/10775595221125456

Cutuli, J. J., Goerge, R. M., Coulton, C., Schretzman, M., Crampton, D., 
Charvat, B. J., Lalich, N., Raithel, J. A., Gacitua, C., & Lee, E. L. 
(2016). From foster care to juvenile justice: Exploring character-
istics of youth in three cities. Children and Youth Services Review, 
67, 84–94. https://doi.org/10.1016/j.childyouth.2016.06.001

DeGue, S., & Spatz Widom, C. (2009). Does out-of-home placement 
mediate the relationship between child maltreatment and adult 
criminality? Child Maltreatment, 14(4), 344–355. https://doi.
org/10.1177/1077559509332264

Dierkhising, C. B., & Ackerman-Brimberg, M. (2020). CSE research 
to action brief: Translating research to police and practice to 
support youth impacted by commercial sexual exploitation (CSE). 
https://youthlaw.org/sites/default/files/attachments/2022-02/
Dierkhising-and-Ackerman-Brimberg_2020-CSE-Research-to-
Action-Plan-FINAL-1.pdf

Dierkhising, C. B., Brown, K. W., Ackerman-Brimberg, M., New-
combe, A., & National Center for Youth Law. (2020). Recom-
mendations to improve out of home care from youth who have 
experienced commercial sexual exploitation. Children and 
Youth Services Review, 116, 105263. https://doi.org/10.1016/j.
childyouth.2020.105263

Dierkhising, C. B., Eastman, A. L., & Brown, K. W. (2022). Examin-
ing housing instability among females who are system-involved: 
Comparing females with and without histories of commercial 
sexual exploitation. Child Maltreatment, 27(4), 637–646. https://
doi.org/10.1177/10775595211039463

Dierkhising, C. B., Eastman, A. L., & Chan, K. (2023). Juvenile jus-
tice and child welfare dual system involvement among females 
with and without histories of commercial sexual exploitation. 
Children and Youth Services Review, 150, 106989. https://doi.
org/10.1016/j.childyouth.2023.106989

Goff, P. A., Jackson, M. C., Di Leone, B. A. L., Culotta, C. M., & DiTo-
masso, N. A. (2014). The essence of innocence: Consequences of 
dehumanizing black children. Journal of Personality and Social 
Psychology, 106(4), 526–545. https://doi.org/10.1037/a0035663

Goodkind, S., Shook, J. J., Kim, K. H., Pohlig, R. T., & Herring, D. J. 
(2013). From child welfare to juvenile justice: Race, gender, and 
system experiences. Youth Violence and Juvenile Justice, 11(3), 
249–272. https://doi.org/10.1177/1541204012463409

Goodkind, S., Shook, J., Kolivoski, K., Pohlig, R., Little, A., & 
Kim, K. (2020). From child welfare to jail: Mediating effects 
of juvenile justice placement and other system involve-
ment. Child Maltreatment, 25(4), 410–421. https://doi.
org/10.1177/1077559520904144

Halemba, G., & Siegel, G. (2011). Doorways to delinquency: Multi-
system involvement of delinquent youth in King County (Seattle, 
WA). National Center for Juvenile Justice.

1 3

https://doi.org/10.1007/s10964-019-01090-3
https://www.datanetwork.org/wp-content/uploads/LADS-study.pdf
https://www.datanetwork.org/wp-content/uploads/LADS-study.pdf
https://doi.org/10.1177/15412040221138042
https://doi.org/10.1016/j.childyouth.2018.06.043
https://doi.org/10.1016/j.childyouth.2015.08.015
https://doi.org/10.1016/j.childyouth.2015.08.015
https://www.aei.org/wpcontent/uploads/2023/04/Why-Foster-Children-Are-Sleeping-in-Offices-and-What-We-Can-Do-About-It.pdf?x91208
https://www.aei.org/wpcontent/uploads/2023/04/Why-Foster-Children-Are-Sleeping-in-Offices-and-What-We-Can-Do-About-It.pdf?x91208
https://www.aei.org/wpcontent/uploads/2023/04/Why-Foster-Children-Are-Sleeping-in-Offices-and-What-We-Can-Do-About-It.pdf?x91208
https://doi.org/10.1037/0002-9432.72.4.559
https://doi.org/10.1037/0002-9432.72.4.559
https://doi.org/10.1086/676520
https://doi.org/10.1007/s10566-020-09584-z
https://doi.org/10.1007/s10566-020-09584-z
https://doi.org/10.1016/j.childyouth.2018.12.022
https://doi.org/10.1016/j.childyouth.2018.12.022
https://doi.org/10.1542/peds.2021-052700
https://doi.org/10.1016/j.childyouth.2016.12.001
https://doi.org/10.1016/j.childyouth.2016.12.001
https://childwelfare.gov/pubPDFs/define.pdf
https://doi.org/10.1016/j.childyouth.2019.05.023
https://doi.org/10.1016/j.childyouth.2019.05.023
https://doi.org/10.1016/j.childyouth.2022.106689
https://doi.org/10.1016/j.childyouth.2022.106689
https://doi.org/10.1016/j.childyouth.2009.06.003
https://doi.org/10.1177/10775595221125456
https://doi.org/10.1177/10775595221125456
https://doi.org/10.1016/j.childyouth.2016.06.001
https://doi.org/10.1177/1077559509332264
https://doi.org/10.1177/1077559509332264
https://youthlaw.org/sites/default/files/attachments/2022-02/Dierkhising-and-Ackerman-Brimberg_2020-CSE-Research-to-Action-Plan-FINAL-1.pdf
https://youthlaw.org/sites/default/files/attachments/2022-02/Dierkhising-and-Ackerman-Brimberg_2020-CSE-Research-to-Action-Plan-FINAL-1.pdf
https://youthlaw.org/sites/default/files/attachments/2022-02/Dierkhising-and-Ackerman-Brimberg_2020-CSE-Research-to-Action-Plan-FINAL-1.pdf
https://doi.org/10.1016/j.childyouth.2020.105263
https://doi.org/10.1016/j.childyouth.2020.105263
https://doi.org/10.1177/10775595211039463
https://doi.org/10.1177/10775595211039463
https://doi.org/10.1016/j.childyouth.2023.106989
https://doi.org/10.1016/j.childyouth.2023.106989
https://doi.org/10.1037/a0035663
https://doi.org/10.1177/1541204012463409
https://doi.org/10.1177/1077559520904144
https://doi.org/10.1177/1077559520904144


Contact with Foster Care and the Juvenile Delinquency Court: A Prospective Examination from Birth through…

Services Review, 29(8), 1035–1050. https://doi.org/10.1016/j.
childyouth.2007.04.002

Ryan, J. P., Marshall, J. M., Herz, D., & Hernandez, P. M. (2008). 
Juvenile delinquency in child welfare: Investigating group home 
effects. Children and Youth Services Review, 30(9), 1088–1099. 
https://doi.org/10.1016/j.childyouth.2008.02.004

Saar, M. S., Epstein, R., Rosenthal, L., & Vafa, Y. (2019). The sex-
ual abuse to prison pipeline: The girls’ story. Center for Pov-
erty and Inequality, Georgetown University Law Center. https://
genderjusticeandopportunity.georgetown.edu/wp-content/
uploads/2020/06/The-Sexual-Abuse-To-Prison-Pipeline-The-
Girls’-Story.pdf

Sarri, R. C., Stoffregen, E., & Ryan, J. P. (2016). Running away from 
child welfare placements: Justice system entry risk. Children and 
Youth Services Review, 67, 191–197. https://doi.org/10.1016/j.
childyouth.2016.06.012

Senate Bill 855, 2013-14 Reg. Sess. Cal. (2014). https://leginfo.legisla-
ture.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB855

Sickmund, M., Sladky, A., & Kang, W. (2020). Easy access to juve-
nile court statistics: 1985–2018. https://www.ojjdp.gov/ojstatbb/
ezajcs/

Stott, T., & Gustavsson, N. (2010). Balancing permanency and stabil-
ity for youth in foster care. Children and Youth Services Review, 
32(4), 619–625.

Thornberry, T. P., Henry, K. L., Ireland, T. O., & Smith, C. A. (2010). 
The causal impact of childhood-limited maltreatment and adoles-
cent maltreatment on early adult adjustment. Journal of Adoles-
cent Health, 46(4), 359–365.

Tueller, S. J., Gibbs, D. A., & Kluckman, M. N. (2023). Estimating 
unidentified sex trafficking in the child welfare population. Jour-
nal of Human Trafficking, 9(2), 181–193. https://doi.org/10.1080
/23322705.2020.1870093

UCLA Statistical Consulting Group. (n.d.). Poisson regression | Stata 
data analysis examples. Retrieved December 10, 2023, from: 
https://stats.oarc.ucla.edu/stata/dae/poisson-regression/

U.S. Department of Health and Human Services. (2023). Child mal-
treatment 2021. https://www.acf.hhs.gov/cb/data-research/
child-maltreatment

U.S. Department of Health and Human Services (DHHS), Admin-
istration for Children and Families, Children’s Bureau.(2015). 
A national look at the use of congregate care in child welfare. 
Washington, DC: U.S. Government Printing Office.Retrieved 
from https://www.acf.hhs.gov/sites/default/files/documents/cb/
cbcongregatecare_brief.pdf

Victims of Trafficking and Violence Protection Act, Pub. L. No. 
106–386 (2000). https://www.govinfo.gov/app/details/
PLAW-106publ386

Vidal, S., Prince, D., Connell, C. M., Caron, C. M., Kaufman, J. S., 
& Tebes, J. K. (2017). Maltreatment, family environment, and 
social risk factors: Determinants of the child welfare to juvenile 
justice transition among maltreated children and adolescents. 
Child Abuse & Neglect, 63, 7–18. https://doi.org/10.1016/j.
chiabu.2016.11.013

Wildeman, C., & Emanuel, N. (2014). Cumulative risks of foster care 
placement by age 18 for US children, 2000–2011. PLOS One, 
9(3), e92785. https://doi.org/10.1371/journal.pone.0092785

Williams, R. (2017). Safe harbor: State efforts to combat 
child trafficking. National Conference of State Legisla-
ture. https://www.ojp.gov/ncjrs/virtual-library/abstracts/
safe-harbor-state-efforts-combat-child-trafficking

Woodall, T., Browne, K. D., Green, K., & Majumder, P. (2023). An explo-
ration of young people’s experiences relating to stability and per-
manence throughout their care journey. Qualitative Social Work, 
22(4), 771–794. https://doi.org/10.1177/14733250221096749

protection histories: An analysis of group differences. Interna-
tional Journal of Offender Therapy and Comparative Criminol-
ogy, 63(2), 159–178. https://doi.org/10.1177/0306624X18791735

Mendel, R. A. (2022). Diversion: A hidden key to combating racial 
and ethnic disparities in juvenile justice. The Sentencing Proj-
ect. https://www.sentencingproject.org/app/uploads/2022/10/
Diversion-A-Hidden-Key-to-Combating-Racial-and-Ethnic-Dis-
parities-in-Juvenile-Justice.pdf

Metcalf, S., Dickerson, K. L., & Quas, J. A. (2022). Initial impact of 
the California continuum of care reform act on youth’s experi-
ences in out-of-home care. Children and Youth Services Review, 
142, https://doi.org/10.1016/j.childyouth.2022.106635

Montserrat, C., Llosada-Gistau, J., & Fuentes-Peláez, N. (2020). Child, 
family and system variables associated to breakdowns in family 
foster care. Children and Youth Services Review, 109, https://doi.
org/10.1016/j.childyouth.2019.104701

Ocen, P. A. (2015). (E)racing childhood: Examining the racialized 
construction of childhood and innocence in the treatment of 
sexually exploited minors. UCLA Law Review, 62, 1586–1640. 
https://www.uclalawreview.org/wp-content/uploads/2019/09/
Ocen-final_8.15.pdf

Office of Juvenile Justice and Delinquency Prevention (2023). Juve-
niles in court: Estimated number of delinquency cases, 2020. 
U.S. Department of Justice. https://www.ojjdp.gov/ojstatbb/
court/qa06201.asp?qaDate=2020

Office for Civil Rights (2014). Data snapshot: School discipline. U.S. 
Department of Education. https://ocrdata.ed.gov/assets/down-
loads/CRDC-School-Discipline-Snapshot.pdf

Panlilo, C. C., Dierkhising, C. B., Richardson, J., & Runner, J. 
(2022). Evaluating and validating the classification accuracy 
of a screening instrument to assess risk for commercial sexual 
exploitation of child welfare-involved children and adolescents. 
Public Health Reports, 137(1, Suppl.), 73S–82S. https://doi.
org/10.1177/00333549211065523

Platt, C., & Gephart, S. (2022). Placement disruption of children 
with disabilities in foster care. Journal of Pediatric Nursing, 66, 
30–35. https://doi.org/10.1016/j.pedn.2022.05.004

Prince, D. M., Vidal, S., Okpych, N., & Connell, C. M. (2019). Effects 
of individual risk and state housing factors on adverse outcomes 
in a national sample of youth transitioning out of foster care. 
Journal of Adolescence, 74(1), 33–44. https://doi.org/10.1016/j.
adolescence.2019.05.004

Pullmann, M. D., Roberts, N., Parker, E. M., Mangiaracina, K. J., 
Briner, L., Silverman, M., & Becker, J. R. (2020). Residential 
instability, running away, and juvenile detention characterizes 
commercially sexually exploited youth involved in Washing-
ton state’s child welfare system. Child Abuse & Neglect, 102, 
104423. https://doi.org/10.1016/j.chiabu.2020.104423

Puzzanchera, C. (2020). The decline in arrests of juveniles con-
tinued through 2019. Office of Juvenile Justice and Delin-
quency Prevention. https://ojjdp.ojp.gov/library/publications/
decline-arrests-juveniles-continued-through-2019

Rubin, D. M., O’Reilly, A. L. R., Luan, X., & Localio, A. R. (2006). 
The impact of placement stability on behavioral well-being for 
children in foster care. Pediatrics, 119(2), 336–344. https://doi.
org/10.15142/peds.2006-1995

Ryan, J. P. (2012). Substitute care in child welfare and the risk of arrest: 
Does the reason for placement matter? Child Maltreatment, 17(2), 
164–171. https://doi.org/10.1177/1077559512443125

Ryan, J. P., & Testa, M. F. (2005). Child maltreatment and juvenile 
delinquency: Investigating the role of placement and placement 
instability. Children and Youth Services Review, 27(3), 227–249. 
https://doi.org/10.1016/j.childyouth.2004.05.007

Ryan, J. P., Herz, D., Hernandez, P. M., & Marshall, J. M. (2007). 
Maltreatment and delinquency: Investigating child wel-
fare bias in juvenile justice processing. Children and Youth 

1 3

https://doi.org/10.1016/j.childyouth.2007.04.002
https://doi.org/10.1016/j.childyouth.2007.04.002
https://doi.org/10.1016/j.childyouth.2008.02.004
https://genderjusticeandopportunity.georgetown.edu/wp-content/uploads/2020/06/The-Sexual-Abuse-To-Prison-Pipeline-The-Girls%E2%80%99-Story.pdf
https://genderjusticeandopportunity.georgetown.edu/wp-content/uploads/2020/06/The-Sexual-Abuse-To-Prison-Pipeline-The-Girls%E2%80%99-Story.pdf
https://genderjusticeandopportunity.georgetown.edu/wp-content/uploads/2020/06/The-Sexual-Abuse-To-Prison-Pipeline-The-Girls%E2%80%99-Story.pdf
https://genderjusticeandopportunity.georgetown.edu/wp-content/uploads/2020/06/The-Sexual-Abuse-To-Prison-Pipeline-The-Girls%E2%80%99-Story.pdf
https://doi.org/10.1016/j.childyouth.2016.06.012
https://doi.org/10.1016/j.childyouth.2016.06.012
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB855
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB855
https://www.ojjdp.gov/ojstatbb/ezajcs/
https://www.ojjdp.gov/ojstatbb/ezajcs/
https://doi.org/10.1080/23322705.2020.1870093
https://doi.org/10.1080/23322705.2020.1870093
https://stats.oarc.ucla.edu/stata/dae/poisson-regression/
https://www.acf.hhs.gov/cb/data-research/child-maltreatment
https://www.acf.hhs.gov/cb/data-research/child-maltreatment
https://www.acf.hhs.gov/sites/default/files/documents/cb/cbcongregatecare_brief.pdf
https://www.acf.hhs.gov/sites/default/files/documents/cb/cbcongregatecare_brief.pdf
https://www.govinfo.gov/app/details/PLAW-106publ386
https://www.govinfo.gov/app/details/PLAW-106publ386
https://doi.org/10.1016/j.chiabu.2016.11.013
https://doi.org/10.1016/j.chiabu.2016.11.013
https://doi.org/10.1371/journal.pone.0092785
https://www.ojp.gov/ncjrs/virtual-library/abstracts/safe-harbor-state-efforts-combat-child-trafficking
https://www.ojp.gov/ncjrs/virtual-library/abstracts/safe-harbor-state-efforts-combat-child-trafficking
https://doi.org/10.1177/14733250221096749
https://doi.org/10.1177/0306624X18791735
https://www.sentencingproject.org/app/uploads/2022/10/Diversion-A-Hidden-Key-to-Combating-Racial-and-Ethnic-Disparities-in-Juvenile-Justice.pdf
https://www.sentencingproject.org/app/uploads/2022/10/Diversion-A-Hidden-Key-to-Combating-Racial-and-Ethnic-Disparities-in-Juvenile-Justice.pdf
https://www.sentencingproject.org/app/uploads/2022/10/Diversion-A-Hidden-Key-to-Combating-Racial-and-Ethnic-Disparities-in-Juvenile-Justice.pdf
https://doi.org/10.1016/j.childyouth.2022.106635
https://doi.org/10.1016/j.childyouth.2019.104701
https://doi.org/10.1016/j.childyouth.2019.104701
https://www.uclalawreview.org/wp-content/uploads/2019/09/Ocen-final_8.15.pdf
https://www.uclalawreview.org/wp-content/uploads/2019/09/Ocen-final_8.15.pdf
https://www.ojjdp.gov/ojstatbb/court/qa06201.asp?qaDate=2020
https://www.ojjdp.gov/ojstatbb/court/qa06201.asp?qaDate=2020
https://ocrdata.ed.gov/assets/downloads/CRDC-School-Discipline-Snapshot.pdf
https://ocrdata.ed.gov/assets/downloads/CRDC-School-Discipline-Snapshot.pdf
https://doi.org/10.1177/00333549211065523
https://doi.org/10.1177/00333549211065523
https://doi.org/10.1016/j.pedn.2022.05.004
https://doi.org/10.1016/j.adolescence.2019.05.004
https://doi.org/10.1016/j.adolescence.2019.05.004
https://doi.org/10.1016/j.chiabu.2020.104423
https://ojjdp.ojp.gov/library/publications/decline-arrests-juveniles-continued-through-2019
https://ojjdp.ojp.gov/library/publications/decline-arrests-juveniles-continued-through-2019
https://doi.org/10.15142/peds.2006-1995
https://doi.org/10.15142/peds.2006-1995
https://doi.org/10.1177/1077559512443125
https://doi.org/10.1016/j.childyouth.2004.05.007


A. L. Eastman et al.

Zima, B. T., Bussing, R., Freeman, S., Yang, X., Belin, T. R., & For-
ness, S. R. (2000). Behavior problems, academic skill delays and 
school failure among school-aged children in foster care: Their 
relationship to placement characteristics. Journal of Child and 
Family Studies, 9(1), 87–103.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Wulczyn, F. (2020). Race/ethnicity and running away from foster care. 
Children and Youth Services Review, 119, 105504. https://doi.
org/10.1016/j.childyouth.2020.105504

Yampolskaya, S., & Chuang, E. (2012). Effects of mental health 
disorders on the risk of juvenile justice system involvement 
and recidivism among children placed in out-of-home care. 
American Journal of Orthopsychiatry, 82(4), 585. https://doi.
org/10.1111/j.1939-0025.2012.01184.x

1 3

https://doi.org/10.1016/j.childyouth.2020.105504
https://doi.org/10.1016/j.childyouth.2020.105504
https://doi.org/10.1111/j.1939-0025.2012.01184.x
https://doi.org/10.1111/j.1939-0025.2012.01184.x

	﻿Contact with Foster Care and the Juvenile Delinquency Court: A Prospective Examination from Birth through Age 18
	﻿Abstract
	﻿Experiences in Foster Care
	﻿Absence from Care
	﻿Commercial Sexual Exploitation
	﻿Residential Instability

	﻿Demographic Characteristics
	﻿Gender
	﻿Race and Ethnicity
	﻿Developmental Timing of Child Welfare Involvement

	﻿Present Study
	﻿Method
	﻿Data
	﻿Variables
	﻿Dual System Involvement
	﻿Residential Stability
	﻿Type of Foster Care Residence
	﻿Developmental Timing of Foster Care
	﻿Absent from Care


	﻿Analysis
	﻿Results
	﻿Bivariate Analysis
	﻿Regression Analysis

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


