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a b s t r a c t
ZERO TO THREE: National Center for Infants, Toddlers, and Families developed the Court Teams for Maltreated Infants and Toddlers initiative to accelerate the time to permanency for young children in the child
welfare system. This paper considers how the Court Teams children exit the child welfare system. Court
Teams children from the four initial sites (n = 298) are compared to a group of similar cases from the National Survey of Child and Adolescent Well-Being (NSCAW) (n = 511). Propensity score weights are combined
with a competing risks analysis to isolate program effect on types of foster care exits. Findings indicate
that Court Teams cases experience a different pattern of exits from the foster care system. Reuniﬁcation is
the most common type of exit for Court Teams cases (38%) while adoption is the most prevalent for the comparison group (41%). Descriptive data suggest that Court Teams children exit the foster care system faster regardless of the type of exit. The competing risks analysis shows that Court Teams children are signiﬁcantly
more likely to exit foster care for reuniﬁcation, relative custodianship, and non-relative legal guardianship
rather than stay in foster care.
© 2011 Elsevier Ltd. All rights reserved.

1. Introduction
Foster care should provide a safe, temporary haven for abused or
maltreated children. While the children stay in foster care, the parents
have an opportunity to demonstrate their ability to provide an appropriate home. During that period, parents may work with child welfare
staff to design a service plan. If after that period, the parents are still
judged unable to care for the child, the child welfare worker seeks a
suitable, alternative home. The U.S. Department of Health and Human
Services recognizes four ways a young child can exit the child welfare
system: reuniﬁcation with a parent or caregiver; adoption; placement
with a relative custodian; or placement with a non-relative legal guardian (U.S. Department of Health and Human Services, Administration on
Children, Youth and Families, Children's Bureau, n.d.). Each way of exiting foster care typically requires different lengths of time. On average,
reuniﬁcation occurs most quickly while adoption involves more time
(Akin, 2011; Wulczyn, 2003).
Reuniﬁcation is the most common permanency goal. When parents show some progress in achieving their service plans, then reuniﬁcation remains a possibility. However, when parents progress only
minimally and/or parental rights are terminated, then no appropriate
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permanent home may exist. In those situations, children can linger in
the child welfare system. This phenomenon is known as foster care
drift (Barth, Wulczyn, & Crea, 2004).
The Adoption and Safe Families Act (ASFA) was enacted in 1997 to
shorten the time children stay in foster care. Among its mandates,
ASFA compels states to terminate parental rights (TPR) when the child
has been in out of home placement for 15 of the previous 22 months
(though children in kinship care are exempt) (Lyons, 2001); to hold a
permanency hearing within 12 months of initial placement (American
Bar Association, 1997); and to have child welfare workers identify a suitable back-up permanency plan (Barth et al., 2004). In the three years following ASFA's enactment the mean time to exit foster care increased
slightly (from 11 months to 12 months) and the median time fell
(from 43 months to 39 months) (General Accounting Ofﬁce, 2002).
ASFA also provides states an economic incentive to place children in
adoptive homes. Adoptions rose 64.5% in the three years following
ASFA's enactment and then leveled off (US Department of Health
and Human Services, Administration on Children, Youth and Families,
Children's Bureau, 2006). In 2008, roughly 55,000 were adopted, representing just 31% of the children eligible for adoption (U.S. Department of
Health and Human Services, Administration for Children and Families,
Children's Bureau, 2009). A multivariate analysis of the Multistate Foster
Care Data Archive found no signiﬁcant decrease in mean time to complete adoption since ASFA's enactment (F. H. Wulczyn, Chen, & Hislop,
2006). Clearly, unmet need remains (Becker, Jordan, & Larsen, 2007).
In response, ZERO TO THREE: National Center for Infants, Toddlers,
and Families (ZTT) has developed the Court Teams for Maltreated Infants and Toddlers initiative to accelerate the time to permanency for
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young children in the child welfare system. The Court Teams model is
implemented at the local level. The initiative links a judge with a project
coordinator to bring together a group of local stakeholders to develop a
plan for the local community. Those involved include the department
of social services, legal representatives, court appointed special advocates
(CASA), service providers, and so on (i.e. the court team). Their plan incorporates other key components of the model including monthly case
reviews, as well as child–parent psychotherapy, evidence-based parenting services, and early intervention screening and services. The ZTT national ofﬁce provides training, technical assistance, resource materials,
and program monitoring. The local court team also ensures that ASFA requirements are met in a timely manner. Twelve projects have been
funded to date, primarily through the U.S. Department of Justice. Four
have children who reached permanency by the end of 2009.
ZTT Court Teams focus on reducing time to permanency regardless
of how the child exits foster care. The program does not speciﬁcally
advocate for reuniﬁcation, adoption, relative custodianship, or nonrelative guardianship. Instead, it works to reduce the time the child
is in ﬂux and to foster a positive bond between the caregiver and
the child. A companion paper to this current study ﬁnds that on average, children in the ZTT Court Teams program exit the child welfare
system nearly 3 times as fast as a group of similar children from the
National Survey of Child and Adolescent Wellbeing (NSCAW), a nationally representative sample of children in the child welfare system
(p b 0.01) (McCombs-Thornton, 2011a). Given that reuniﬁcation and
adoption require different lengths of time, the program effect may reﬂect changes in how children exit the system rather than a true acceleration of the process regardless of type of exit. This current paper
considers how the ZTT children exit the child welfare system. ZTT
Court Teams children are compared to a group of similar cases from
NSCAW. Propensity score analysis is combined with a competingrisks hazard analysis to isolate program effect on types of foster care
exits. Any differences may help explain how the program actively reduces time to permanency. This paper ﬁrst reviews the child welfare
literature predicting ways of exiting foster care. It then discusses the
study methods including a description of both datasets and statistical
approaches. A presentation of the results follows, concluding with a
discussion of the ﬁndings, implications, and limitations. This article
is the second in a series evaluating the effect of the Court Teams initiative on time to permanency.
2. Previous research
2.1. Types of exits from foster care and time to permanency
Just over 700,000 children were in the U.S. foster care system in FY
2009. Nearly 40% of those children exited the system that year. Of
those who did so, half (51%) were reuniﬁed with a parent or caregiver,
20% were adopted, 8% lived with a relative custodian, 7% had a legal
guardian, and the remainder were either emancipated or lost to follow
up. Those who exited were in foster care a mean of 22 months and a median of 13.7 months (U.S. Department of Health and Human Services,
Administration for Children and Families, Administration on Children,
Youth and Families, Children's Bureau, 2010). Data on those who actually exit, however, provides a biased picture of time to exit; it disregards
challenging cases that remain open for long periods of time.
Studies using time-to-event or hazard analysis incorporate such censored data and reveals that adoption generally requires much more
time in care than any other type of exit (Akin, 2011; Wulczyn, 2003).
These studies suggest that adoption takes at least twice as long as reuniﬁcation, often longer. An analysis of the Multistate Foster Care Data Archive found that the median time in foster care was over 35 months for
adopted children, compared to less than 10 months for those who were
reuniﬁed or placed with a guardian (Wulczyn, 2003). A more recent
study using administrative records from a Midwestern state found a similar pattern though markedly different lengths of time in foster care.

Those exiting to adoption were in care a median of 737 days (about
24 months), while those who returned to their parents or caregivers
were in child welfare a median of 366 days (or 12 months), and those
exiting to guardianship were in foster care a median of 474 days (nearly
16 months) (Akin, 2011).
2.2. Key characteristics related to type of exit
A range of risk factors are associated with each category of exit from
the child welfare system. Type of permanency outcome has been found
to be related to several child and parent characteristics. Child age is a
factor across studies: infants are consistently more likely to be adopted
while older children are more likely to be reuniﬁed (Akin, 2011; Barth,
1997; Connell, Katz, Saunders, & Tebes, 2006; Courtney & Wong, 1996;
Snowden, Leon, & Sieracki, 2008; Winokur, Holtan, & Valentine, 2009;
Wulczyn, 2003). Other types of exits are analyzed less often. Older children were more likely to leave foster care for legal guardianship than infants (Akin, 2011). Older children were also more likely to exit to a
relative custodian (Wulczyn, 2003). Unlike age, child's gender generally
does not predict time to permanency across studies (Connell et al.,
2006).
Race and to a lesser extent, ethnicity, also inﬂuence type of foster
care exit. Many studies have found that African-American children are
less likely to experience reuniﬁcation (Akin, 2011; Barth, 1997; Connell
et al., 2006; Courtney & Wong, 1996; Wulczyn, 2003) or adoption (Akin,
2011; Barth, 1997; Courtney & Wong, 1996; Snowden et al., 2008;
Wulczyn, 2003). Again, other types of exits are rarely studied, but African-Americans were more likely to exit to relative care in one study. The
same analysis found that the effect of race has shrunk over time
(F. Wulczyn, 2003). Fewer studies yielded signiﬁcant ﬁndings for Latinos, though several consistently found that as with African Americans,
Latino children were also less likely to be adopted (Courtney & Wong,
1996; Snowden et al., 2008; Wulczyn, 2003).
A child's health status also predicts exit type. Unfortunately, common themes are hard to identify because studies deﬁne health inconsistently. Several found that some form of disability, either physical or
emotional, was linked to a lower chance of reuniﬁcation (Akin, 2011;
Connell et al., 2006; Courtney & Wong, 1996). Findings are less consistent about the effect of disability on adoption. Most found it
makes adoption less likely (Connell et al., 2006; Courtney & Wong,
1996; Snowden et al., 2008) while one showed disability linked to a
greater likelihood of adoption. The same study found that emotional
problems, however, were related to lower rates of adoption (Akin,
2011).
Less evidence exists on the relationship between parental or community factors and type of foster care exits. Some research suggests
that children with parental substance abuse are less likely to reunify
(McDonald, Poertner, & Jennings, 2007; Rosenberg & Robinson,
2004), or to be adopted (Snowden et al., 2008). Research also indicates that parents with mental illness have been more likely to have
their parental rights terminated since the passage of ASFA (Ackerson,
2003; Mullick, Miller, & Jacobsen, 2001). In addition, family poverty
may affect how a child is discharged from foster care. Welfare eligibility has been linked with lower rates of reuniﬁcation or adoption
(Courtney, 1994; Courtney & Wong, 1996). Some studies indicated
that being from a single parent family was related to lower prospect
of reuniﬁcation (Courtney, 1994; Courtney & Wong, 1996; McDonald
et al., 2007). Urbanicity is the only signiﬁcant community level factor
identiﬁed in previous research. Across the handful of studies testing
urbanicity, children in the most urban areas of each study were less
likely to be adopted (Courtney & Wong, 1996; Wulczyn, 2003).
Lastly, several placement characteristics predict how a child exits
the foster care system. While many studies found reasons
for removal to be signiﬁcant, these studies are somewhat inconsistent, likely due to differences in deﬁnitions (Akin, 2011). Physical
maltreatment has been shown to be related to higher rates of
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reuniﬁcation, one of the more consistent ﬁndings (Akin, 2011;
Courtney & Wong, 1996). While sexual abuse also appears to be signiﬁcant, the direction of its effect is unclear. A study of children in
non-kin foster care found sexual abuse to have a positive association
with reuniﬁcation (Courtney, 1994). Another study found sexual
abuse to be associated with lower likelihood of experiencing any
type of exit from the child welfare system (Connell et al., 2006). In
addition, placement with a relative has been consistently linked to
lower rates of reuniﬁcation (Connell et al., 2006; Courtney & Wong,
1996; Wulczyn, 2003) and adoption (Courtney & Wong, 1996; Winokur et al., 2009; Wulczyn, 2003), and higher rates of discharge to a
relative or guardian (Winokur et al., 2009; Wulczyn, 2003).
3. Methods
3.1. Data sources
This study uses two sources of data to assess the effect of the ZTT
Court Teams on type of foster care exit. The ZTT management information system provides data on the sample of children in the program. The comparison group is drawn from the National Survey of
Child and Adolescent Well-Being (NSCAW).
3.1.1. ZTT Court Teams Management Information System (MIS)
The ZTT community coordinators routinely collect and enter clientlevel data using a secure, web-based system. Community coordinators
gather the data from the child protective services (CPS) family case
plan or other child welfare documents and information shared at
monthly case review meetings for each family, court hearings, or
other discussions they have with service providers and child welfare
workers. De-identiﬁed data are available on child background, service
needs and usage, visitation, placements, and time to permanency.
The ZTT sampling frame encompasses 12 ZTT Court Teams sites
scattered throughout the country, including the east coast, south,
central Midwest, and far West Coast. Most are in midsize cities,
though several are based in very large metropolitan areas and at
least one is located in a much smaller city. This current study focuses
on the original four sites as they had been open long enough (4 to
5 years) to have accumulated cases that had exited the foster care
system by the end of 2010. These sites are in the south and Midwest
and represent two larger metropolitan areas, a midsize city, and smaller city. The four sites also differ in racial demographics from all ZTT
sites. One is in a predominately African-American location; another
is situated in a county with a mix of African Americans and Caucasians; a third is in a racially mixed area also including a large Latino
population; and the fourth is in a largely Caucasian county. Across
the sites, nearly all children under age three assigned to the Court
Teams judges have entered into the program. Assignment to judges
is based on age (e.g., all infants and toddlers are assigned to the
Court Teams judge in a site) or random assignment, depending on
the site. Only one case is known to have refused participation.
The current study includes 298 ZTT cases, including all children in
the initial four sites who entered the project by 12/31/2009. This
study uses data collected through September 2010, representing a
follow up period of one year or more for 94% of ZTT cases.
3.1.2. National Survey of Child and Adolescent Well-Being (NSCAW)
A comparison group is drawn from NSCAW, a nationally representative, longitudinal study of children involved in the child welfare
system. The data are a probability-based sample of both open and
unopened cases that entered the child welfare system from October
1999 to December 2000 (US Department of Health and Human Services, Administration on Children, Youth and Families, Ofﬁce of Planning, Research, and Evaluation, 2009). Children age birth to 14 were
eligible to participate. To ensure adequate statistical power for some
key research questions, the study team oversampled infants, children
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experiencing sexual abuse, and those receiving services after the investigation (Dowd, Kinsey, Wheeless, & Thissen, 2008).
NSCAW has collected ﬁve waves of longitudinal data, primarily
using trained interviewers to administer a uniform computer assisted
personal interview (CAPI). Data are extensive, covering family risks,
child living environments, services needed and received, child behavior, and child development, among other topics. During most waves,
data were collected from the child welfare worker, parent/caregiver,
and the child (Dowd et al., 2008). This analysis will use the child welfare worker data in order to best correspond to ZTT's data collected
from CPS/professional sources.
The comparison group for this study was selected based on the criteria used for enrollment in all of the ZTT Court Teams projects, namely,
experience of a child welfare-supervised out-of-home placement before
age three. While location was also a selection criterion for ZTT cases in
this study, geographic location is not available in NSCAW to prevent deductive disclosure. Therefore, it was not possible to use location as a selection requirement for the NSCAW comparison group. A total of 511
NSCAW cases were eligible for the comparison group.
3.2. Measures
3.2.1. Dependent and key independent variables
The dependent variable in this study is type-speciﬁc risk of exit
from the child welfare system. It is a nominal measure, with categories including reuniﬁcation with parent or caregiver, adoption, relative custodianship, non-relative legal guardianship, or not yet
discharged from foster care. The key independent variable is participation in the ZTT Court Teams program, a dichotomous indicator
variable.
3.2.2. Covariates
The estimated effect of the ZTT program is the adjusted betweengroup difference between ZTT participants and the sub-sample of
NSCAW participants. This methodology assumes that—conditioning on
observed characteristics—between-group comparisons are not affected
by unobserved confounding and can be attributed to the ZTT program.
This assumption underlies many quasi-experimental methods, such as
regression.
Whether this assumption is plausible depends on the choice of
covariates. These are chosen based on their ability to confound between-group associations—that is, to predict both the exposure (ZTT
participation) and the outcome (placement type). A necessary condition for a potential confounder is that it predicts the outcome, and for
that reason, we used prior research on placement (reviewed above)
to identify possible confounders. The degree to which the two groups
differ on these characteristics reﬂect (1) differential sample selection
in the two studies; (2) factors that determine eligibility for the ZTT
program; and (3) selective attrition over time. (We address the last
of these with multiple imputation as well. See below.)
Fifteen covariates have been carefully selected to account for the
between-group differences between the ZTT and NSCAW children.
Child characteristics are measured as a series of dichotomous variables, including infant status at the time of ﬁrst removal from the
home, African American, Caucasian, Latino, and male gender. 2 Parent
characteristics are measured as four indicator variables regarding
substance abuse issues, severe mental health problems, general poverty, and needing employment assistance. The parent variables
were each measured at or near the time that the child was removed
from the home for the ZTT Court Teams families. NSCAW measures
2
The literature also ﬁnds that child disability/emotional issues are linked to time to
permanency. Given the age of the sample (two thirds of ZTT cases were infants at the
time of entry into the child welfare system), disability and behavior issues largely have
not surfaced at this stage and are not available in the data.

172

K.L. McCombs-Thornton, E.M. Foster / Children and Youth Services Review 34 (2012) 169–178

represent parent needs within the year or so before the child was
taken into child welfare custody. Urbanicity is measured using the
USDA Economic Research Service Rural–urban continuum, a seven
point scale. Reasons for removal are based on child welfare records
and reﬂect the ofﬁcial categories states are required to report in the
Adoption and Foster Care Analysis Reporting System (AFCARS). Dichotomous variables in this study include abandonment, neglect (including medical neglect), physical abuse, psychological maltreatment,
and sexual abuse.
The plausibility of the ignorability assumption depends on not
only including appropriate covariates in the analyses but also in excluding inappropriate ones. In particular, some variables may predict
both placement and exposure yet make a poor choice for use as covariates. These involve characteristics of the child welfare experience,
such as initial placement type (e.g., with a relative). However, this
type of covariate lies on the causal pathway (a mediator) between
participation in the ZTT Court Teams program and the permanency
outcome. As illustrated in Fig. 1, this variable acts as a “collider”, an
outcome of both unobserved factors inﬂuencing placement and ZTT
participation. Conditioning on a collider creates a spurious correlation
between the two determinants of initial placement. In other words,
even if our choice of other covariates removed any confounding, conditioning on a collider would (re-)create unobserved confounding.
Fig. 1 illustrates this problem. The unobserved characteristic is
represented by the dotted line between ZTT Court Teams participation
and family characteristics. Since they are both causes of placement

type, if we know if one is not present, then we know that the other
must be present (or at least the likelihood of the other being present increases).(Shrier & Platt, 2008) This would bias the estimate of overall
program effect on type of foster care exit, the central question of the
study. As a result, placement characteristics occurring after enrollment
are excluded from the analysis.
3.3. Analytical methods
3.3.1. Missing data
Variables from the ZTT Court Teams and NSCAW were transformed to similar formats and then appended to make one dataset.
Like all longitudinal studies, data collected suffered from loss to follow up and item missingness. Data on all ZTT cases are available
through the course of their time in the project; no ZTT cases suffered
from attrition. NSCAW cases did experience some degree of loss to
follow up. Given the longitudinal nature of the survey, however,
data for a child whose case worker missed a round of interviews
was generally collected during the following wave. Attrition is most
evident in the ﬁfth wave of NSCAW. Of the children known to still
be in foster care at the end of the study period, only 15% have a
wave 5 survey. These cases are treated as censored at the date of
their last completed survey.
In terms of item missingness, ZTT data were nearly complete,
though NSCAW contained missing data, particularly in reasons for removal. The companion article contains more information on missing

Fig. 1. Conceptual model and biasing effect of placement characteristics mediator.

K.L. McCombs-Thornton, E.M. Foster / Children and Youth Services Review 34 (2012) 169–178

data. Multiple imputation is widely regarded as an appropriate approach to missing data, using data for known variables to estimate
likely answers for the missing data through several rounds of Monte
Carlo simulations 3 (Little & Rubin, 2002). While statisticians have traditionally viewed ﬁve imputations as sufﬁcient, more recently experts
indicate that 20 imputations are optimal (StataCorp., 2009). Twenty
rounds of multiple imputation were conducted in SAS using IVEware.
All other statistical analyses were conducted in Stata 10. As NSCAW
uses a sophisticated sampling design, the svyset command was utilized to account for psu's, strata, and sampling weights. ZTT sites
were coded as a separate stratum and each ZTT site was assigned its
own psu. ZTT cases were each given a sampling weight of 1 since
they represent the universe of cases in these sites.

3.3.2. Propensity score analysis
To best understand the effect of the ZTT Court Teams program,
ideally one would observe participant outcomes in the program and
observe the same children when they did not experience the program. The latter is a counterfactual. The difference between these outcomes would reﬂect program impact since all other factors would be
held constant. Of course, a child cannot simultaneously participate in
the treatment and comparison groups. Instead, randomization is
viewed as the best approach to equalize both observed and unobserved differences between the groups.
Rarely is randomization of individuals an option in child welfare
research. Researchers therefore must rely on statistical methods to
adjust for between-group differences. Regression is the most common method for adjusting between-group comparisons for other factors. Once these adjustments are made, the researcher then assumes
that any unmeasured (or remaining) confounding can be ignored.
According to Rubin, regression is satisfactory when the mean difference in likelihood of program participation between the groups is
fairly small, the variance in these probabilities is nearly the same,
and the variance in the residuals of the covariates is also very similar
(Rubin, 2001). Researchers rarely compare their groups on these factors. Moreover, estimates from regression can be skewed if there are a
fair number of cases that are not on the common support. That is, regression may do a poor job of estimating program effect in arguably
the most important situations, those where the treated and comparison cases differ substantially. It extends the linear model based on
known data to calculate an effect difference for those without a
good match. The resulting estimate of the treatment effect can be
quite sensitive to the functional form of the model (Foster, 2010).
A propensity score analysis can better identify issues involving the
common support (Foster, 2010; Rosenbaum, 2010). The propensity
score is the probability of the child being in “treatment” or in this
case, participating in a program or intervention, given a particular
set of covariates (Rosenbaum & Rubin, 1983). The challenge is selecting the covariates on which to predict program participation. Leaving
out relevant covariates can produce bias as can including inappropriate ones. A directed acyclic graph (DAG) is a useful diagramming tool
to identify key covariates (Foster, 2010; Pearl, 2009). Like regression,
the end result with propensity score analysis is to assume that
any differences between the treatment and comparison groups are

3
Multiple imputation generally is implemented under the missing at random assumption. That assumption means that those who do and do not leave the study differ
in only observed ways. In other words, when matched on observed characteristics,
those who do and do not leave are exchangeable: the latter provide a sound measure
of the information the former would have provided had they participated in the interview. This assumption is the missing-data analog to ignorability, and like ignorability,
its plausibility depends on the nature of the problem being studied and the choice of
covariates.(Little & Rubin, 2002).
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ignorable with careful covariate selection. Covariates used to predict
the propensity score in this analysis were described earlier.
The propensity score can be used for matching cases in the two
groups, analyzing subgroups with similar propensity scores such as
by quartile, or forming probability weights. This analysis uses propensity scores as weights. Weighting acts as a highly reﬁned form of
matching (Morgan & Harding, 2006). The weights are calculated as
one over the probability of the treatment status actually experienced.
For ZTT cases, the weight is one over the propensity score; for the
other cases, the weight is one over one minus the propensity score.
As a result, ZTT or “treatment” cases with high propensity scores receive a very low weight since there are likely many cases like this,
while comparison cases with high propensity scores receive a very
high weight since they are underrepresented in the comparison
group (Foster, 2010).
The key mechanical property of the propensity score is that it effectively summarizes the covariates; as a practical matter, what this
means is that the distribution of the covariates should not differ between the ZTT and NSCAW groups once cases have been matched
on the propensity score. In that case, the covariates are said to “balance”. This property, however, is asymptotic, and so comparisons involving ﬁnite groups may still suffer from confounding, even
involving the observed variables.
One can assess balance using between-group comparisons of the
covariates used in calculating the propensity score. The expectation
is that the between-group difference will be statistically signiﬁcant
not more than one could expect by chance. Consistent with the way
in which we calculated the effect of the program on the outcomes,
we calculated between-group levels of statistical signiﬁcance using
regression. This procedure is simply a mechanical way of calculating
signiﬁcance levels. So for dichotomous covariates, we assessed balance using bivariate logistic regression; for continuous covariates,
we used ordinary regression.
Our initial assessment revealed some between-group differences
in the covariates. Such differences indicate that the propensity-score
equation does not completely capture the relationship between the
covariates and program participation. For example, the propensity
score equation may specify a linear relationship between a covariate
and exposure yet the two may be related non-linearly. In that case,
one can modify the analysis (i.e., improve balance) by adding interactions and non-linear terms to the propensity score model.
The ﬁnal propensity score model used to predict participation in
the ZTT Court Teams program is below:
h i
 

CTi ¼ β0 þ β1 ½CCi  þ β2 ½PCi  þ β3 Uij þ E4 ½RRi  þ β5 Mi Covi
h
i
 

⁎
þ β5 PMi Covi þ β6 Uij Covi þ εi

ð1Þ

where CT represents participation in the ZTT Court Teams initiative.
CC indicates the vector of child characteristics and PC is a similar vector of parent characteristics. U denotes the county's rank on the
urban–rural continuum. RR signiﬁes the reasons for removal. M*Cov
represents a vector of interactions between male and each of the
other covariates. PM*Cov symbolizes interactions between psychological maltreatment and 1) poverty, and 2) physical abuse. Lastly,
U*Cov stands for interactions between the rural–urban continuum
and each race/ethnicity variable. Measures for each of these covariates were presented in Section 3.2.2. Once balance was achieved,
the p score weights were multiplied by the survey weights to generate a new weight used in the analysis. 4

4
Balance was also tested with these new weights (propensity score weights multiplied by the sampling weights). Balance was evident with these weights as well.
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3.3.3. Discrete-time hazard (DTH) analyses
One can analyze data involving a time to an event in several
ways, but hazard modeling is best suited to such analyses. The main
advantage to such a model is in how it incorporates censored cases.
These are cases that are still in foster care at the end of the study.
Clearly, dropping these cases would be inappropriate; such a “sampling” plan is clearly related to the processes being studied. Other options include treating these individuals as experiencing the event
(leaving foster care) at the end of the observation period. These
choices have a range of poor statistical properties.
Hazard models can be estimated in any of several ways, but one
simple way involves reorganizing the data into discrete-time units
(e.g., days). Each individual now has multiple records, one for each
day through the point where the observation period ends or the individual exits foster care (i.e., experiences the event of interest). When
the individual can experience only one type of event, estimation can
be performed with a simple logistic regression model (Allison,
1982). The handling of the censored cases in this instance is clear—
these individuals contribute one record for each day in foster care
(in the risk pool) and no records beyond that. They have no record
that indicates the event was experienced.
3.3.4. Competing risks analysis
Another advantage to the discrete-time hazard model is that it
generalizes easily to situations where multiple exits are possible.
The different types of exits are known as “competing risks”. In this
case, estimation involves multinomial logit: the different levels of
the outcome are the different exits with no exit as the reference category. DTH is also very ﬂexible, allowing for models that test if and
how the hazard model varies over time (Allison, 1982).
The following model was used to test the ZTT Court Teams effect
on duration in foster care by type of foster care exit using DTH with
MNL:
FC exiti ¼ β0 þ β1 CTi þ β2 Wkj

ð2Þ

FC exit signiﬁes the type of exit from the child welfare system, CT refers to participation in the ZTT Court Teams program, and Wk represents week. The propensity score based weights (propensity score
weight multiplied by the survey sampling weight) were applied in
the analysis as probability weights. The covariates are captured in
the propensity score weights and do not explicitly appear in the
model. These weights effectively created a pseudo-population in
which the treatment condition was not confounded by the covariates
used to estimate the propensity score. Remaining in foster care served
as the reference exit category for the MNL. Results indicate the conditional probability that those in the ZTT Court Teams program would
experience each type of exit relative to continuing in foster care.
Model 2 is a linear approach, estimating a constant program effect
over time. In reality, the program effect may vary with time. The following models were used to assess whether the effect of time was
nonlinear.
2

3

FC exiti ¼ β0 þ β1 CTi þ β2 Wkj þ β3 Wkj þ β4 Wkj

ð3Þ


FC exiti ¼ β0 þ β1 CTi þ β2 Q 2j þ β3 Q 3j þ β4 Q 4j þ β5 Q 2j CTi


þ β6 Q 3j CTi þ β7 Q 4j CTi

ð4Þ

Model 3 still estimates a constant program effect within an exponential model of time. In Model 4 the weeks elapsed since the child was
removed from the home are divided into quartiles (Q) and the program effect is allowed to vary within each quartile. The propensity
score based weights were applied to these models as well.
Since NSCAW included ﬁve waves of data collection, the comparison group generally had a longer follow up time period than the ZTT
Court Teams cases. Hazard modeling can accommodate this feature of

Table 1
Experience of exits from the child welfare system.
Type of foster care exit

Reuniﬁcation
Adoption
Relative custodian
Non-relative guardian
Still in foster care at end of study periodb

ZTT Court Teams
(n = 298)

NSCAW samplea
(n = 511)

pct

se

pct

se

37.6%
15.4%
24.8%
3.0%
19.1%

(0.047)
(0.059)
(0.085)
(0.017)
(0.068)

29.3%
40.7%
8.4%
1.6%
20.1%

(0.042)
(0.045)
(0.033)
(0.007)
(0.036)

a
Percentages calculated with sampling weights but not propensity score weights
and reﬂect the results across all imputations. Standard errors based on ﬁrst imputation
only.
b
Study periods are not identical across or within samples. The ZTT group includes
all cases that entered from the time the project started in 2005 until the end of 2009.
Cases entered the program throughout this time period. Follow up data on ZTT children are available through September 2010. The NSCAW sample includes all children
in the survey who entered child welfare supervised out of home placement before
the age of three. Most cases qualiﬁed during the ﬁrst wave, though children ﬁrst met
the criteria throughout the ﬁve NSCAW waves. Data on NSCAW cases were censored
at the point that the longest ZTT case is known to have taken to reach permanency.

the data. NSCAW cases were censored at the longest known point of
time to permanency for ZTT cases. This served to equalize the follow
up timeframes to some degree. Under this approach, the NSCAW
cases running past the censoring point (53 months or about 4.5 years)
were coded as not yet having reached permanency as of that time.
Data past this point were excluded from the analyses.5
4. Results
4.1. Descriptive analysis
As one would expect given the different sampling frames, the ZTT
Court Teams sample differs to some degree from the children in the
NSCAW comparison group.6 Two-thirds (67%) of the ZTT children were
infants at the time they were removed from the home, compared to
57% of the NSCAW sample. African Americans were the largest racial
group among the ZTT children (37% ZTT v. 24% NSCAW) while Caucasians
were the predominant category in the comparison group (29% ZTT v. 41%
NSCAW). Differences were also pronounced in terms of parent characteristics. The ZTT Court Teams group was more likely to experience substance abuse (72% ZTT v. 59% NSCAW) and general poverty (95% ZTT v.
81% NSCAW). The NSCAW comparison group reported higher need for
employment services (35% ZTT v. 47% NSCAW) and severe mental health
issues (17% ZTT v. 21% NSCAW). Both samples had high rates of reported
neglect (69% ZTT v. 72% NSCAW). The NSCAW group experienced higher
rates of other reasons for removal such as abandonment, psychological
maltreatment, and sexual abuse. (See the ﬁrst companion paper for
more description of study participants.)
The ZTT and NSCAW groups also differed markedly in how the children exited the foster care system (Table 1). Reuniﬁcation was the most
common exit for the ZTT children (38% ZTT vs. 29% NSCAW), while the
majority of NSCAW children exited through adoption (15% ZTT vs. 41%
NSCAW). The groups also differed greatly in the proportion exiting to
relative custody, with the ZTT Court Teams children experiencing this
5
The data provide enough information to identify the shape of the baseline hazard
beyond this point, but the effect of the treatment would be completely determined
by data observed before that point. This issue highlights one reason for using a discrete-time hazard. It models the baseline hazard non-parametrically. A parametric
model might involve misspeciﬁcation that would spillover onto estimation of the effect
of the court teams.
6
NSCAW sampling weights only were used to calculate frequencies. Frequencies do
not reﬂect propensity score weights. Note that summary statistics are calculated using
the Kaplan-Meier method to address issues of censoring. Stata 10 does not allow the
use of survey weights in this approach. Traditional medians were also calculated with
survey weights, but not adjusted for censoring. Trends in results are similar to those
from the Kaplan Meier method. See Table 2 for comparisons.
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Table 2
Length of time (in days) to foster care exits: Summary across the imputations (n = 809).
ZTTa

Type of exit from
foster care
Reuniﬁcation
Adoption
Relative custodian
Non-relative guardian

NSCAW imputationsb
Low

Median (se)
Mean (se)
Median (se)
Mean (se)
Median (se)
Mean (se)
Median (se)
Mean (se)

309
340
464
496
351
363
481
467

(17.6)
(17.9)
(16.4 )
(33.5)
(13.9)
(13.7)
(146)
(33.3)

547
587
764
800
450
487
878
780

(26.9)
(30.5)
(38.6)
(22.2)
(66.5)
(57.1)
(120.6)
(126.5)

25th percentile

50th percentile

75th percentile

High

581
638
777
824
471
565
958
983

583 (24.5)
649 (29.7)
798 (32.2)
829 (21.5)
541 (61.8)
636 (58.1)
1010 (78.0)
1059 (117.3)

596 (35.5)
670 (32.5)
812 (32.2)
835 (21.5)
598 (114.3)
666 (71.3)
1030 (107.3)
1075 (75.1)

635 (34.8)
699 (32.7)
818 (31.5)
846 (22.0)
747 (43.7)
822 (69.4)
1200 (317.3)
1185 (95.0)

(25.3)
(30.6)
(33.7)
(22.3)
(29.3)
(60.3)
(40.2)
(105.3)

a

No imputations were needed for ZTT Court Teams outcome data.
Summary statistics computed using Kaplan–Meier method to incorporate censoring which does not allow the use of survey weights. The traditional median calculated with
survey weights but not allowing for censoring yields a similar range of medians across the NSCAW imputations: reuniﬁcation (494 days to 681 days), adoption (764 days to
783 days), relative custodian (494 days to 792 days), and non-relative guardian (878 days to 1240 days).
b

nearly three times as often as the comparison sample (25% ZTT vs. 8%
NSCAW). Few in either group exited to non-relative guardianship,
though ZTT cases were about twice as likely to do so.
ZTT Court Teams children experienced signiﬁcantly shorter time in
the child welfare system than the NSCAW group across all types of
exits. Table 2 displays summary statistics for the ZTT group and the
NSCAW imputations. Quartiles across the imputations are shown to illustrate that these data are estimated. Using just one imputation
would underestimate the overall uncertainty in the model by treating
these estimates as a piece of real data. The ZTT means are signiﬁcantly
shorter than the NSCAW comparison group for all types of exits from
foster care across 95% or more of the imputations. These are statistically
signiﬁcant at the 0.05 level. In addition, ZTT medians for time to reuniﬁcation and adoption are both signiﬁcantly shorter than the medians for
all NSCAW imputations (pb 0.05). Median time to relative custodianship is signiﬁcantly shorter for ZTT children compared to 75% of the
NSCAW imputations (pb 0.05). Time to exit for non-relative guardianship is signiﬁcant for ZTT compared to only 40% of the NSCAW imputations, perhaps partially explained by the small sample size (n = 18).
Children in the ZTT Court Teams program exited to reuniﬁcation
after median of 309 days (CI 280, 342) or about 10 months, compared
to a lower bound average of 547 days (CI 501, 589) or about 18 months
for the NSCAW children. These ﬁgures indicate that of children who
were reuniﬁed, ZTT cases exited foster care typically 8 months sooner
(as a lower bound across the imputations) than the NSCAW comparison
group. 7 Similarly, ZTT cases typically exited at least 10 months faster
among those who were adopted, a minimum of 3 months sooner for
children who exited to relative custodianship, and at least 13 months
faster on average for those who exited to non-relative guardianship.

4.2. Competing risks analysis
The log rank test was conducted to determine the need for a competing risks analysis. Signiﬁcant χ2 results for all cases across the imputations indicate different survival functions for each type of exit from
foster care (range p = 0.000 to p = 0.027 across the imputations). Similar ﬁndings resulted when tested just among the ZTT treatment cases
(p= 0.000) and solely for the comparison group (range p = 0.000 to
0.029 across the imputations). Therefore, a competing risks analysis to
consider the ZTT program effect within each type of exit was warranted
(Akin, 2011).
Table 3 shows results from the discrete-time hazards model with
multinomial logistic regression. The coefﬁcients for each type of exit

7
Based on comparing the ZTT median to the NSCAW median of the imputation with
the lowest median number of days in foster care for those who were reuniﬁed. Comparing ZTT to the highest imputation yields an upper bound of ZTT children exiting
to reuniﬁcation nearly 11 months sooner.

represent the effect of the covariate on the timing of that exit relative
to remaining in foster care. Compared to NSCAW cases, children in the
ZTT Court Teams program are signiﬁcantly more likely to experience
reuniﬁcation, relative custodianship, or non-relative guardianship rather than remaining in foster care over time. As described previously,
reuniﬁcation was the most common type of exit for ZTT children. Results for the main DTH model ﬁnd that ZTT children experienced an increased “risk” of 2.31 (relative to NSCAW) of reuniﬁcation rather than
remaining in foster care over the course of the study period (pb 0.05).
Similarly, ZTT cases had a greater risk than NSCAW children of exiting
foster care for relative custodianship (RRR= 7.66, p b 0.05) and for
non-relative guardianship (RRR= 8.42, p b 0.01) compared to remaining in foster care over time. While a greater proportion of NSCAW children experience adoption than do those in ZTT, the relative risk of
exiting to adoption (compared to staying in foster care) did not differ
by treatment group.
4.3. Sensitivity analysis
The main model makes the proportional hazards assumption—that
the effect of the treatment (in proportional terms) does not vary with duration—that is, the effect of the court teams program does not grow or
shrink as children linger in foster care. Two models were run to assess
the inﬂuence of this assumption (Table 3). When time is treated exponentially and the program effect remains constant over time (model 3),
the program effect increases to some extent for each type of exit from
foster care. ZTT children have an increased risk of exiting foster care for
all reasons compared to NSCAW children in this model, although adoption is not statistically signiﬁcant. Therefore, the signiﬁcant program effects in the main model are robust when time is handled exponentially.
The main model may actually underestimate program results somewhat.
The ﬁnal model (model 4) allows the program effect to vary across
time. This model suggests the differential program effect within each
time quartile of duration changes for each type of exit (relative to the
ﬁrst quartile, representing about 6 months since the child was removed
from the home). Results indicate the constant program effect decreases
for all but adoption. None of the constant program effects are signiﬁcant
at this point. One explanation is power: since more assumptions are relaxed with each model, less information is available to calculate the estimates, and standard errors increase. The program effects are now
largely captured in the interactions between ZTT participation and the
time periods. By the last quartile, the program effect drops off for each
type of foster care exit. However, the change in program effect over
time is rarely statistically signiﬁcant compared to the ﬁrst quartile. A
separate series of Wald tests were conducted to assess whether the
set of ZTT program interactions with each quartile was equal to zero
for each type of foster care exit. Insigniﬁcant results for reuniﬁcation
(F= 0.22, p = 0.882), adoption (F= 1.16, p = 0.328), and relative custodianship (F= 0.38, p = 0.766) indicate that statistically signiﬁcant
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Table 3
Multinomial logit discrete time hazard models with propensity score weights: types of exits from foster care (n = 809).
Type of foster
care exit

Covariate

Remaining in foster care (reference)
Reuniﬁcation
ZTT Court Teams
Week
Week2
Week3
Week Q2 (quartile
Week Q3 (quartile
Week Q4 (quartile
Week Q2*ZTT
Week Q3*ZTT
Week Q4*ZTT
Adoption
ZTT Court Teams
Week
Week2
Week3
Week Q2 (quartile
Week Q3 (quartile
Week Q4 (quartile
Week Q2*ZTT
Week Q3*ZTT
Week Q4*ZTT
Relative
ZTT Court Teams
Week
Week2
Week3
Week Q2 (quartile
Week Q3 (quartile
Week Q4 (quartile
Week Q2*ZTT
Week Q3*ZTT
Week Q4*ZTT
Guardian
ZTT Court Teams
Week
Week2
Week3
Week Q2 (quartile
Week Q3 (quartile
Week Q4 (quartile
Week Q2*ZTT
Week Q3*ZTT
Week Q4*ZTT

Main DTH model

Sensitivity analyses

Model 2

Model 3

Model 4

RRR

se

p

RRR

se

p

RRR

se

p

2.31
1.01

0.896
0.003

0.035
0.043

2.72
1.07
1.00
1.00

1.30
0.034
0.000
0.000

0.041
0.041
0.177
0.370

1.83

1.69

0.516

3.20
7.14
8.75
1.91
1.12
0.750
2.76

2.43
5.34
5.85
1.72
1.25
0.665
3.63

0.131
0.010
0.002
0.472
0.918
0.746
0.443

67.8
120
227
0.175
0.660
0.530
2.66

66.4
82.3
151
0.282
0.847
0.632
3.51

0.000
0.000
0.000
0.283
0.747
0.596
0.461

9.24
6.67
12.17
1.50
7.54
0.382
1.00

11.3
7.22
14.85
0.1.94
9.01
0.479
0.512

0.073
0.084
0.044
0.754
0.096
0.445
0.998

1.01
8.5e + 10
1.2e + 12
2.2e + 11
39.8
1.87

.
1.2e + 11
1.1e + 12
.
44.4
.

.
0.000
0.000
.
0.001
.

2)
3)
4)

0.929
1.01

0.474
0.002

0.886
0.000

1.13
1.10
0.999
1.00

0.685
0.031
0.000
0.000

0.841
0.002
0.006
0.018

2)
3)
4)

7.66
1.01

6.27
0.006

0.016
0.374

9.77
1.06
1.00
1.00

9.69
0.112
0.001
0.000

0.025
0.616
0.910
0.898

2)
3)
4)

8.42
1.02

6.21
0.007

0.007
0.002

12.5
0.979
1.00
1.00

10.7
0.206
0.002
0.000

0.006
0.919
0.643
0.537

2)
3)
4)

variation in program effect does not occur over time. 8 Based on these
results, we fail to reject the proportional hazards assumption. Therefore,
the main model is sufﬁcient without allowing the program effect to vary
over time.
4.4. Site differences
Exit patterns differ markedly across the ZTT Court Teams sites.
Table 4 illustrates experience of each type of exit from foster care within
each program location. Clearly, site 1 pursues reuniﬁcation much more
frequently than the other sites which more closely resemble the
NSCAW comparison group on this outcome. Site 2 strives for adoption
to a greater extent than the other projects. Site 3 uses more non-relative
guardianship than other sites, but more children here are likely still to
be in foster care as well. Site 4 equally emphasizes relative custodianship and reuniﬁcation. Trends in relative risks (not shown) mirror the
percentages reporting each type of exit in Table 4. Note that a site
level analysis is quite limited by the small number of children who experience each type of exit within a site.
8
The Wald test for non-relative guardianship suggested the program effect was signiﬁcantly different over time for this type of exit. Since such a small number of children
exited to non-relative guardianship in both groups (total n = 18), these results do not
warrant a separate model capturing non-proportional hazards for this group alone.

5. Discussion
Children in the ZTT Court Teams program exit the child welfare system signiﬁcantly faster than similar children in the National Survey of
Child and Adolescent Well-Being (McCombs-Thornton, 2011a). This
analysis suggests that ZTT children are less likely to exit child welfare
through adoption, and more likely to experience reuniﬁcation, placement with a relative custodian, or non-relative guardianship than the
NSCAW sample. Prior research ﬁnds that adoption requires much
more time than other forms of permanency. This difference in how children exit the foster care system may explain much of the difference in

Table 4
Experience of exits from foster care across ZTT Court Teams sites.
Type of exit

Site 1
(n = 71)

Site 2
(n = 28)

Site 3
(n = 77)

Site 4
(n = 122)

NSCAW
(n = 511)

Reuniﬁcation
Adoption
Relative custodian
Non-relative guardian
Still in foster care
10/1/2010a

52.1%
9.9%
32.4%
0%
5.6%

32.1%
57.1%
3.6%
0%
7.2%

31.2%
16.9%
6.5%
7.8%
37.7%

34.4%
8.2%
36.9%
2.5%
18.0%

29.3%
40.7%
8.4%
1.6%
20.1%

a

Still in foster care at end of study period for NSCAW.
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time to permanency between the ZTT Court Teams cases and the comparison group.
However, these analyses reveal that even for those children exiting
the same way, ZTT children reach permanency sooner. A discrete-time
hazards analysis was used with a multinomial logit and propensity
score weights to assess the competing risks of the types of exits from
foster care relative to remaining in foster care. In this analysis, the program effect was signiﬁcant for reuniﬁcation, relative custodianship, and
non-relative legal guardianship. At any point in time, the ZTT children
had a signiﬁcantly greater risk of exiting the system to one of these
types of exits rather than continuing in foster care. This ﬁnding implies
they exited the system faster than the NSCAW comparison group for
these types of exits. The competing risk analysis found that the risk of
adoption among ZTT children was not signiﬁcantly different from that
of the NSCAW comparison group. The differences in the distribution of
types of foster care exits between the ZTT and NSCAW groups explains
some of the overall program effect in time to permanency. ZTT children
clearly exited signiﬁcantly faster for three of the four types of exits.
Reuniﬁcation warrants special consideration in this discussion. The
ZTT Court Teams program purposefully does not frame itself as a “reuniﬁcation” program. This goal is somewhat unusual compared to other
child welfare related efforts such as the Family Reuniﬁcation Program
or drug court that often do focus on reuniﬁcation. ZTT considers a
shorter time to permanency to be in the child's best interest, generally
regardless of how permanency is achieved. Given this, it is somewhat
ironic that reuniﬁcation was the most common means of exiting the
child welfare system among ZTT Court Teams children (38%).
The overall ﬁndings here are promising, but require some consideration. First, the propensity score analysis helps to address issues of causal
inference, but it is not a foolproof method. The propensity score reﬂects
probability of program participation given a particular set of covariates.
The extensive list of covariates used to generate the propensity scores
were selected based on ﬁndings from the literature as well as a review
of descriptive statistics suggesting characteristics on which the ZTT
Court Teams cases and the NSCAW sample appeared to differ. These variables were put into a conceptual model to help identify unobserved confounding. Since they all inﬂuence both program participation and the
outcome variable (exiting from the child welfare system) they are true
confounders and indeed should be in the model. There may be another
variable, however, that would be appropriate for predicting program participation that was not used such as state child welfare laws or judicial
willingness to participate in the ZTT Court Teams program. Inclusion of
other variables was limited to what was available and measured fairly
consistently in both the ZTT Court Teams MIS and NSCAW. However,
the program effect on different types of exits relative to remaining in foster care (see Table 3) was so large that it is unlikely that including a key
omitted variable would negate or even reverse the program effect.
Another limitation is that this paper only considers the child's ﬁrst
episode in the child welfare system. Some children experience additional maltreatment and re-enter foster care. How the program may
affect these rates of re-entering the system is unclear.
Moreover, each site operates in a different context as described
elsewhere (Hafford & DeSantis, 2009; McCombs-Thornton, 2011b).
ZTT Court Teams sites differ in the proportion of children who experience each type of foster care exit. Exploring these site differences
is limited by the small sample sizes across the sites. As more children
enter the program over time, it would be insightful to further consider the contribution of each site to the overall program effect within
each type of foster care exit. A formal ﬁdelity to the model assessment
is beyond the scope of this analysis, but would be a valuable next step.
Just as children exit the child welfare system in various ways, they
may also experience different long term outcomes depending on their
type of exit. This study treats each type of exit equally, without favoring
one type of exit over another. Future evaluations should further explore
the separate longer term effects of reuniﬁcation, adoption, relative custodianship, and non-relative guardianship on a host of child outcomes
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including re-entry into the child welfare system as well as behavior,
health, and overall child wellbeing. Findings could ultimately inform program design for the ZTT Court Teams initiative as well as other familyoriented child maltreatment interventions.
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