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a  b  s  t  r  a  c  t

Out-of-home  placement  decision-making  in child welfare  is  founded  on the best  interest
of the child  in  the  least  restrictive  setting.  After  a child  is  removed  from  home,  however,
little  is  known  about  the  mechanism  of  placement  decision-making.  This  study  aims  to
systematically  examine  the  patterns  of  out-of-home  placement  decisions  made  in  a  state’s
child welfare  system  by comparing  two  models  of  placement  decision-making:  a  multidis-
ciplinary  team  decision-making  model  and  a clinically  based  decision  support  algorithm.
Based  on  records  of  7816  placement  decisions  representing  6096  children  over  a  4-year
period,  hierarchical  log-linear  modeling  characterized  concordance  or  agreement,  and
discordance or  disagreement  when  comparing  the  two models  and  accounting  for  age-
appropriate  placement  options.  Children  aged  below  16 had  an  overall  concordance  rate
of 55.7%,  most  apparent  in  the  least  restrictive  (20.4%)  and  the  most  restrictive  placement
(18.4%).  Older  youth  showed  greater  discordant  distributions  (62.9%).  Log-linear  analy-
sis  confirmed  the  overall  robustness  of  concordance  (odd ratios  [ORs]  range:  2.9–442.0),
though  discordance  was  most  evident  from  small  deviations  from  the  decision  support
algorithm,  such  as  one-level  under-placement  in  group  home  (OR =  5.3)  and  one-level
over-placement  in  residential  treatment  center  (OR = 4.8). Concordance  should  be  further
explored  using  child-level  clinical  and  placement  stability  outcomes.  Discordance  might  be
explained  by  dynamic  factors  such  as availability  of  placements,  caregiver  preferences,  or
policy  changes  and  could  be  justified  by  positive  child-level  outcomes.  Empirical  placement
decision-making  is critical  to  a child’s  journey  in  child  welfare  and  should  be  continuously
improved  to  effect  positive  child  welfare  outcomes.

© 2013 Elsevier Ltd. All rights reserved.
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In sound child welfare practice, out-of-home placement decision-making is founded on the best interest of the child in the
east restrictive setting that meets the child’s placement needs with appropriate services and treatments (Snyder, Lawrence,
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& Dodge, 2012; Sunseri, 2005). While there is a substantial body of research on decision-making associated with removing
children from home (Berger, Bruch, Johnson, James, & Rubin, 2009) due to trauma, domestic abuse, neglect, or violence, or
unstable or unsafe home environments (Armour & Schwab, 2007; Barth et al., 2007; Hyde & Kammerer, 2009), less is known
about placement decision-making after the children are removed from home and enter out-of-home placements. Although a
bottom-up approach, such as characterizing child welfare profiles (Armour & Schwab, 2007) or developing interventions for
the child welfare population (Fisher & Chamberlain, 2000) provides important knowledge to the field, a top-down approach
in understanding how and where children get placed is equally significant to prevention and treatment (Blakey et al., 2012;
Chor, McClelland, Weiner, Jordan, & Lyons, 2012).

Although there are limited data specific to placement decisions in the child welfare system, the resulting distributions
of out-of-home placements serve as relevant proxies. In 2011, there were over 400,000 children in the foster care system
in the United States, of whom 74% were placed in foster home (47% kinship, 27% non-kinship), 9% in residential treatment
center, 6% in group home, 5% in trial home, and 4% in pre-adoptive home (HHS, 2012). These placement distributions have
been relatively stable since 2009 (HHS, 2010, 2011).

Although the national distributions out-of-home placements are informative, it is less clear how a child ends up in one
type of placement versus another, and what information and circumstances guide the placement decision-making. State and
county child welfare systems have specific mechanisms in place for placement decision-making, including Arizona (Arizona
Department of Health Services, 2009), Hawaii (Daleiden, 2004), Wisconsin (Wisconsin Department of Children & Families,
2011a;Wisconsin Department of Children & Families, 2011b), and Los Angeles County in California (Los Angeles County
Department of Children & Family Services, 2009), though they have not been systematically studied. Hence, an emerging
policy and research gap is informing good placement practice through the use of placement guidelines and criteria. The
same sense of responsibility that ensures children’s well-being through removal from unsafe home environments should
accompany subsequent out-of-home placement decision-making.

There is some derivative knowledge regarding the complex process of out-of-home placement decision-making in child
welfare, which is best captured by the Decision-Making Ecology Framework (Baumann, Dalgleish, Fluke, & Kern, 2011; Fluke,
Chabot, Fallon, MacLaurin, & Blackstock, 2010). First, placement decision-making is often the product of a variety of mul-
tilevel factors (Baumann et al., 2011). A child’s future placement might be influenced by the individual case factors, such
as child’s placement history, availability of bed space, geographic limitations, and policy demands (Crea, Usher, & Wildfire,
2009; James, 2004; Lindsey, 1992; Martin, Peters, & Glisson, 1998). Second, most state child welfare systems consider out-
of-home placement stability a priority and are invested in identifying approaches to increase placement stability such as
placement-matching (Blakey et al., 2012). These efforts represent external and systemic factors that have a direct impact on
out-of-home placement decision-making policy. Of note, individual case factors such as age can have direct interactions with
external and systemic factors. For instance, in the conventional practice of the least restrictive setting, it is more relevant to
older children who have a greater possibility of entering institutional care than younger children whose primary concern
is community stabilization in settings such as foster home or kinship care that provide a comparable level of attachment
and care that a biological home environment would have provided. Third, to bridge research and practice, there is a con-
tinuing need to clarify the relationships and pathways between behavioral problems, specifically risk and trauma (Griffin,
Martinovich, Gawron, & Lyons, 2009), and out-of-home placements during entry and transition in the child welfare system
(Aarons et al., 2010; Berger et al., 2009). Further, placement decision-making as a form of clinical decision-making can lend
itself to individual decision-maker biases and inconsistencies. For instance, given the myriad of guidelines and standards
for placement, individual discretion of caseworkers remains a critical component of the decision-making process (Bickman,
Karver, & Schut, 1997). When experience and efficiency guide placement decision-making, caseworkers might favor con-
firmatory information consistent with their placement hypothesis or develop convenient associations between key variables
in clinical history (Benbenishty & Chen, 2003; Monnickendam, Savaya, & Waysman, 2005). In sum, the interactions among
these multilevel factors can lead to variability in the out-of-home placement decisions made and subsequent outcomes.
However, a core lesson remains clear – placement decision-making early on in a child’s stay in care has ramifications on the
child’s subsequent placement trajectories and outcomes.

Of the system-level factors in the Decision-Making Ecology Framework, there are generally two  models that support
child welfare placement decision-making: (a) a multidisciplinary team model and (b) a decision support algorithm model.
Multidisciplinary models have roots in the special education field (e.g., Individual Education Program; Pfeiffer & Naglieri,
1983) before they evolved in child welfare and child protection (DeMuro & Rideout, 2002; Leeson, 2007). Multidisciplinary
teams pool together diverse expertise and involve the child in the decision-making process. For example, the Annie E. Casey
Foundation multidisciplinary team decision-making model has been implemented in over 60 child welfare agencies in 17
states (Crea et al., 2009). There is also evidence of improved connection to mental health services among children who
experienced team decision-making (Weigensberg, Barth, & Guo, 2009). However, the complexity of the multidisciplinary
processes faces challenges in standardization and measurement (Frost & Robinson, 2007) and in implementation (Crampton,
Crea, Abramson-Madden, & Usher, 2008).

A decision-making algorithm specific to out-of-home placement decision-making is generally defined as “a logical set of

criteria that describes the clinical characteristics of children and families that would be best served by the available decision
options relevant to the algorithm” (Lyons, 2004, p. 158) such that the criteria for placement are needs- and strengths-
based (Lyons & Abraham, 2001). Early versions of decision support algorithms focused on matching incoming children to
known demographic profiles of existing placements (Schwab, Bruce, & Mcroy, 1984). More recently, they have become more
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linically focused using placement criteria and multidimensional assessments (Durbin, Cochrane, Goering, & Macfarlane,
001; Lyons, 2004).

The development of a decision support algorithm generally involves defining a continuum of level of care from least
o most restrictive and operationalizing placement criteria for each level of care (Durbin et al., 2001; Srebnik, Uehara,

 Smukler, 1998). Similar to the challenges faced by multidisciplinary processes, implementation efforts associated with
ecision support algorithms vary by states, and not all field-tested algorithms have been applied in practice (Doran & Berliner,
001). To date, formal state-implemented placement decision support algorithms include the Child and Adolescents Needs
nd Strengths (CANS) Algorithm (Lyons, 2009), the Children and Adolescent Service Intensity Instrument (CASII; Fallon et al.,
006), and the Child and Adolescent Functional Assessment Scale (CAFAS; Daleiden, Pang, Roberts, Slavin, & Pestle, 2010;
odges, 1998).

Given the need to clarify the current state of out-of-home placement decision-making, this study aimed to (a) compare
wo models of placement decision-making used in the Illinois child welfare system and (b) characterize the state-level
atterns of out-of-home placement decisions. Log-linear modeling was used to fit the observed distributions of out-of-home
lacements on the continuum of care by accounting for the two models described above and age-appropriate placements.
he resulting analysis would thus illuminate recommended versus actualized placements and the degree of concordance
i.e., congruence) and discordance (i.e., incongruence) between the two models of placement decision-making. Although
he placement settings and decision support mechanisms examined in this study might be perceived as local knowledge
pecific to the idiosyncrasies of a child welfare system, the findings have potential in clarifying the complexity of out-of-home
lacement decision-making in other practice settings.

ethods

etting

As the state child welfare agency, the Illinois Department of Children and Family Services (IDCFS) aids out-of-home
lacement decision-making after a child enters the system by using a multidisciplinary team approach and a decision support
lgorithm for all placement types, in increasing level of restrictiveness: Independent Living Option (ILO), Transitional Living
rogram (TLP), Foster Care (FC), Specialized Foster Care (SFC), Group Home (GH), and Residential Treatment Center (RTC).

ILO refers to independent placements for older youth to acquire life skills that will facilitate community reintegration as
hese youth transition to adulthood (Kroner & Mares, 2009). TLP refers to small-scale group living arrangements that also
rovide skill-building to prepare youth for independence, though typically with greater level of supervision (HHS, 2006). FC
efers to traditional kinship and non-kinship foster care placements in family settings (Winokur, Crawford, Longobardi, &
alentine, 2008). SFC refers to a higher level of foster care for children with greater behavioral, emotional, developmental
r medical needs, and requires foster parents to receive specialized training and professional supervision that often leads
o specialized foster licensure (Farmer, Wagner, Burns, & Richards, 2003). GH placements typically serve older youth whose
eeds exceed the capacity of foster care, and these placements are characterized by small-scale, shared living settings with
ariability in staffing, organizational style, and day-to-day programming (Breland-Noble, Farmer, Dubs, Potter, & Burns,
005). RTC is the most restrictive setting for children and youth with severe behavioral and emotional disorders, limited
ommunity support systems, and risks for danger to self and others. RTCs are 24/7 institutions that vary in size, staffing,
reatment modality, and organizational structure (James, Landsverk, Leslie, Slymen, & Zhang, 2008). Although this continuum
f care is conceptualized for the Illinois child welfare system, similar continua of care that arrange placement types from
he least to the most restrictive settings are quite common (Armour & Schwab, 2007; Duppong Hurley et al., 2009).

hild and Youth Investment Teams

Since July of 2005, IDCFS has implemented Child and Youth Investment Teams (CAYIT) to manage changes in out-of-
ome placements statewide (IDCFS, 2010). Every CAYIT consists of an intake coordinator, a reviewer, a facilitator, and
n implementation coordinator. In addition, the CAYIT invites the child (if older than 12), caregivers, and other pertinent
ndividuals to arrive at a consensual, informed placement recommendation. Typical triggers for CAYIT staffing include current
lacement becoming at risk, multiple placement changes in recent months, and a recognized need for a more restrictive

evel of care. The CAYIT proceeds with a discussion of the case and the reasons for a proposed placement change, followed
y a clinical assessment using the CANS tool (Lyons, 2009) and formulation of a service plan and the most appropriate level
f care. The implementation coordinator then uses the final recommendation to identify specific placement providers.

ANS Algorithm

During staffing, the CAYIT completes the CANS assessment based on the presenting clinical profile. The CAYIT CANS

onsists of 104 items. There are four anchored ratings per item to indicate the range of severity: “0” (No evidence and no
eed for action”), “1” (Need for watchful waiting), “2” (Need for action), and “3” (Need for immediate action). The ratings of
2” and “3” indicate actionable items that require associated service planning. Items are grouped into eight clinical domains:
rauma Experiences, Traumatic Stress Symptoms, Strengths, Life Domain Functioning, Acculturation, Behavioral/Emotional Needs,
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Table 1
Operationalization of concordance and discordance.a,b ,c

CAYIT recommendation

Age ≥16 only All ages

Level of cared ILO TLP FC SFC GH RTC

CANS Algorithm
recommendation

Age ≥16 only ILO C DOver (+1) DOver (+2) DOver (+3) DOver (+4) DOver (+5)

TLP DUnder (−1) C DOver (+1) DOver (+2) DOver (+3) DOver (+4)

All ages FC DUnder (−2) DUnder (−1) C DOver (+1) DOver (+2) DOver (+3)

SFC DUnder (−3) DUnder (−2) DUnder (−1) C DOver (+1) DOver (+2)

GH DUnder (−4) DUnder (−3) DUnder (−2) DUnder (−1) C DOver (+1)

RTC DUnder (−5) DUnder (−4) DUnder (−3) DUnder (−2) DUnder (−1) C

a C = concordant; D = discordant; Under = under-placement; Over = over-placement.
b Subscript (number) = (degree of under-placement (−) or over-placement (+) compared to CANS Algorithm recommendations).
c Bold face indicates concordance between the CANS Algorithm and the CAYIT recommendations.

d ILO = Independent Living Option; TLP = Transitional Living Program; FC = Foster Care; SFC = Specialized Foster Care; GH = Group Home; RTC = Residential

Treatment Center.

Risk Behaviors, and Caregiver Needs and Strengths. The Strengths items have reverse meanings, such that “0” indicates a
centerpiece strength, and “3” indicates a strength not yet identified.

The CANS assessment is embedded across IDCFS programs to track clinical outcomes (Weiner, Schneider, & Lyons,
2009) and in child welfare systems in multiple states and international settings (Lyons, 2009). The CANS has demonstrated
strong field reliability, audit reliability, and concurrent validity with the CAFAS (Anderson, Lyons, Giles, Price, & Estle, 2003;
Lyons, 2004, 2009). The CANS also has established strong item-level inter-rater reliability among researchers and between
researchers and clinicians, and it has achieved on average .81 for the former and .85 for the latter across CANS domains
(Anderson et al., 2003). Specifically, every rater of the CANS, including the CAYIT team members, must have at least a bache-
lor’s degree to complete a CANS training using case vignettes or case records and obtain annual re-certification to meet at least
a reliability of .70 using an intra-class correlation coefficient. As of 2009, there were more than 30,000 trained and certified
CANS users (Lyons, 2009). Across assessment contexts, trained CANS users have an average reliability of .80 post-training
with vignettes, .85 with case records, and .90 with live interviewers, based on the CANS training database (Lyons, 2009;
The Praed Foundation, 2010). Thus, these CANS reliability standards would minimize any inter-rater variability between
different CAYIT teams, and any observed variability would be error by chance rather than discrepancies in between-team
reliability.

To facilitate the CAYIT’s informed placement decision-making, IDCFS also implemented the CANS Algorithm, which uses
select items from the completed CANS profile and Boolean logic to generate a placement recommendation (Lyons, 2004;
Weiner et al., 2009). Focus groups comprising IDCFS policymakers, community providers, clinicians, and mental health
services researchers developed the level-of-care criteria with corresponding CANS items and rating thresholds. The CANS
Algorithm has field validity, as variations of the CANS Algorithm have been applied by the Philadelphia Department of Human
Services and Alaska Youth Initiative (Lyons, 2004). The Illinois CANS Algorithm has different placement criteria specific to
each of the six care levels described above, using different combinations of items and ratings from different domains. During
the CAYIT staffing, with a completed CANS profile, the CANS Algorithm recommendation is made available for the CAYIT to
consider and to inform a final recommendation.

Operationalizing concordance and discordance (over-placement and under-placement)

Given the two placement decision-making models, a logical way to examine placement decision patterns is to compare the
models regarding concordance (i.e., same decisions) and discordance (i.e., different decisions) across the six possible levels of
care. There is, however, limited a priori guidance on comparing concordant and discordant placement decisions, other than
placement of alcohol treatment options (Magura et al., 2003). Thus, concordance and discordance were operationalized
in the most comprehensive way. First, concordance meant that both the CAYIT and the CANS Algorithm recommended
the same level of care. Second, discordance was divided into over-placement versus under-placement with respect to the
CANS Algorithm recommendation, based on the difference in restrictiveness on the continuum of care and the degree of
discordance (e.g., three-level versus one-level over-placement or under-placement). Further, different ranges of placement
options for children below age 16 and for youth above age 16 were considered, as only the latter group qualifies for TLP and
ILO settings.

Table 1 shows all the possible concordant and discordant decisions for the two age groups. Concordant levels of care
are on the diagonals, discordant levels of care are off-diagonal (over-placement is above the diagonal and under-placement
is below the diagonal), and the degree of discordance is represented by the distance a discordant level of care is from the

diagonal. Note that recommendations by the CAYIT also represent actual placements, as the CANS Algorithm is an advisory
tool. For children below age 16, there are four levels of care and therefore four concordant combinations possible and 12
discordant combinations (six over-placements and the six under-placements). For youth aged 16 or above, there are six
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Table 2
Distribution of CANS algorithm and CAYIT recommendations for children younger than age 16.a

CAYIT recommendation Total

Level of careb FC SFC GH RTC

CANS Algorithm
recommendation

FC 798 (20.4%) 478 (12.2%) 36 (0.9%) 34 (0.9%) 1346 (34.4%)
SFC  212 (5.4%) 632 (16.2%) 43 (1.1%) 99 (2.5%) 986 (25.2%)
GH  31 (0.8%) 104 (2.7%) 31 (0.8%) 71 (1.8%) 237 (6.1%)
RTC  116 (3.0%) 414 (10.6%) 94 (2.4%) 718 (18.5%) 1342 (34.3%)
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Total  1157 (29.6%) 1628 (41.6%) 204 (5.2%) 922 (23.6%) 3911 (100.0%)

a Bold face indicates concordance between the CANS Algorithm and the CAYIT recommendations.
b FC = Foster Care; SFC = Specialized Foster Care; GH = Group Home; RTC = Residential Treatment Center.

evels of care and therefore six concordant combinations possible and 30 discordant combinations (15 over-placements and
5 under-placements).

ample

All children and youth receiving CAYIT assessment after July 1, 2005, were eligible for the study. Overall, 7816 (60.8%)
f the 12,849 CAYIT assessments from July 1, 2005, to April 29, 2010, which represented 6096 unique children and youth,
ere included. All of these children and youth met  the following study eligibility criteria:

. CAYIT recommended placements occurred within six months following staffing. This accounted for wait time needed for
placements to be implemented since placement changes do not take place immediately.

. CAYIT level of care recommendation was the same as the actual subsequent placement. Excluded cases might arise due
to post-decision events that render the CAYIT decision impossible. For example, following a CAYIT staffing, a child might
run away. If external events interfere, the original CAYIT recommendation could not be implemented, so the case would
not be germane to this study. Also, placements not made by the intent of IDCFS (e.g., detention centers, shelters, unknown
placements) were not considered.

. CAYIT assessments that occurred after a CAYIT assessment with the same recommendation were excluded. Generally,
these CAYIT assessments are connected to identify and correct the failure to place a child.

. Multiple CAYIT assessments for the same child were included as long as the prior criteria were met.

The study’s sample indicates an even breakdown of children below age 16 (49.96%) and youth at or above age 16 (50.04%)
nd a slightly greater proportion of males (52.2%). The overall ethnic composition of the sample was  as follows: 66.9% African
merican; 26.8% Caucasian; 5.0% Hispanic, Native American, or Asian; and 1.3% unknown.

ata analysis

Log-linear modeling was used to identify concordant and discordant placements that contributed the most effects sta-
istically to the observed placement distributions. Age ranges relevant to placement criteria and placement options were
lso counted for: 0–7 years old, 8–15 years old, and ≥16 years old. Thus, by IDCFS policy, there are three exogenous fac-
ors that affect the distributions of out-of-home placement in the Illinois child welfare system: (a) age, (b) CANS Algorithm
ecommendation, and (c) CAYIT recommendation.

Log-linear modeling examines associations in a multidimensional crosstabulation of the categorical levels of interest,
ncluding main and interaction effects, to identify the most parsimonious model that accounts for observed cell frequencies
Christensen, 1997), especially in higher-order contingency tabulations involving more than two  factors (Elliot, 1988). To
onstruct the log-linear model for this study, structural zeros were imposed to signify impossible outcomes such that their
xpected frequency were zero, namely children below age 16 getting placed in ILO or TLP and children below age seven
etting placed in GH and RTC. In this study, a saturated three-way model would, by definition, be the best fit to account for
ll possible effects and the observed cell distributions in Tables 2 and 3. However, a saturated model is considered trivial
nd nonparsimonious when a lower-order model can produce a comparable fit that still explains the observed data with
qually meaningful interpretations (Christensen, 1997). Through backward estimation, we began with the saturated model
ntil we arrived at the most parsimonious, lower-order, nonsaturated model.

esults

escriptive distributions of CANS Algorithm and CAYIT recommendations
Tables 2 and 3 delineate concordance and discordance between the CANS Algorithm and the CAYIT recommendations
y level of care, separately by age group. Overall, 3627 (46.4%) CAYIT recommendations were concordant with the CANS
lgorithm, 2828 (36.2%) under-placed, and 1361 (17.4%) over-placed. The degree of discordance tended to be small, within a
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Table 3
Distribution of CANS Algorithm and CAYIT recommendations for youth at age 16 or above.a

Level of care b CAYIT recommendation

ILO TLP FC SFC GH RTC Total

CANS
Algorithm
recommen-
dation

ILO 314 (8.0%) 35 (0.9%) 15 (0.4%) 6 (0.2%) – – 370 (9.5%)
TLP  110 (2.8%) 257 (6.6%) 44 (1.1%) 58 (1.5%) 30 (0.8%) 8 (0.2%) 507 (13.0%)
FC  237 (6.1%) 273 (7.0%) 288 (7.4%) 178 (4.6%) 54 (1.4%) 19 (0.5%) 1049 (26.9%)
SFC  38 (1.0%) 141 (3.6%) 79 (2.0%) 129 (3.3%) 51 (1.3%) 40 (1.0%) 478 (12.2%)
GH  44 (1.1%) 181 (4.6%) 61 (1.6%) 90 (2.3%) 61 (1.6%) 62 (1.6%) 499 (12.8%)
RTC  25 (0.6%) 196 (5.0%) 90 (2.3%) 151 (3.9%) 141 (3.6%) 399 (10.2%) 1002 (25.7%)
Total  768 (19.7%) 1083 (27.7%) 577 (14.8%) 612 (15.7%) 337 (8.6%) 528 (13.5%) 3905 (100.0%)
a Bold face indicates concordance between the CANS Algorithm and the CAYIT recommendations.
b ILO = Independent Living Option; TLP = Transitional Living Program; FC = Foster Care; SFC = Specialized Foster Care; GH = Group Home; RTC = Residential

Treatment Center.

one-level (26.4%) or two-level (17.1%) difference. Concordance was  more common among children younger than 16 (55.7%)
than their older counterparts (37.1%).

In the younger age group, Table 3 shows that concordance was highest in the least and most restrictive settings, FC (20.4%)
and RTC (18.4%), respectively. One-level under-placement mainly occurred in FC (5.4%), and two-level under-placement
exclusively in SFC (10.6%). One-level over-placement populated primarily in SFC (12.2%). The CAYIT tended to recommend
SFC (41.6%), FC (29.6%), and RTC (23.6%). The CANS Algorithm tended to recommend RTC (34.5%), FC (34.4%), and SFC (25.2%).
Table 4 shows that concordance in the older age group was  also highest on the two ends of the continuum of care, RTC (10.2%)
and ILO (8.0%), followed by TLP (6.6%). One-level under-placement occurred mostly in TLP (7.0%), and two-level under-
placement in ILO (6.1%). One-level over-placement tended to occur in SFC (4.6%). Overall, the CAYIT tended to recommend
and place youth in TLP (27.8%) and ILO (19.7%), followed by SFC (15.7%), FC (14.8%), and RTC (13.5%). The CANS Algorithm,
however, tended to recommend FC (26.9%) and RTC (25.7%), followed by TLP (13.0%), GH (12.8%), and SFC (12.2%).

Predicting patterns of CANS Algorithm and CAYIT recommendations

To augment the descriptive distributions of the level-of-care recommendations, log-linear analysis pinpointed how the
observed distributions could be predicted by the three policy-justified factors that directly influence out-of-home place-
ment distributions in Illinois: (a) child’s age, (b) CANS Algorithm recommendation, and (c) CAYIT recommendation. When
organized by these factors on a contingency table (not shown), 43 structural zeros were deemed appropriate. Based on the
three factors, the saturated model had one three-way effect (i.e., saturated model), three two-way effects (i.e., second-order
interactions), and three one-way effects (i.e., main effect model).

As shown in Table 4, starting from the saturated model, we  used hierarchical log-linear modeling through backward
estimation to find the best-fitting model to represent the observed data. Based on the Bayesian information criterion (BIC),
the second order model (df = 49, BIC = 641.3), which includes the three second order interactions and the three main effects,
produced the best-fitting and interpretable model that is comparable to the saturated model (df = 64, BIC = 653.5). Although
the goodness-of-fit �2 (8119.5) compared to the saturated model �2 (8169.9) was  statistically significant (�2 difference = 50.4,
p < .001), the second-order model still provided a comparatively better fit than the other lower-order models, in which
goodness-of-fit �2 and BIC deviated greatly from the saturated model.

This equation summarizes the second-order log-linear model:

ln(Freqijk) = � +
[

�(Age)
i

+ �(CAYIT)
j

]
+

[
�(Age × CANS)

ij
+ �(Age × CAYIT)

ik
+ �(CANS × CAYIT)

jk

]

where the natural log of the frequency any cell on the three-factor contingency table equals the sum of the grand mean (�) or
the constant, the three first-order estimates, �(Age)

i
, �(CAYIT)

j
, and �(CAYIT)

k
, and the three second-order estimates, �(Age × CANS)

ij
,

�(Age × CAYIT)
ik

, and �(CANS × CAYIT)
jk

.
Table 5 presents results from the log-linear analysis using effect coding on the three categorical factors. The more signifi-

cantly positive a parameter estimate for a particular effect, the more cases were predicted to be in that particular cell above
and beyond those predicted by the constant and other effects expected by chance. Conversely, the more negative a parameter
estimate, if significant, the fewer cases are predicted in that particular cell. Parameter estimates are the differences from the
grand mean of all level of the corresponding factor or interacting factors.

Main effects: age, CANS Algorithm, and CAYIT recommendations
The age effect on placement distributions was most salient among children aged 8–15 (� = 1.6, p < .001) and children
aged 16 or above (� = 1.2, p < .001), compared to children aged below 7 years old. This suggests that there is a high level of
placement needs among children aged 8 or above.
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Table 4
Model comparisons based on the three factors: (1) Age, (2) CANS Algorithm recommendation, and (3) CAYIT recommendation.a

Model

First-order only
(main effects

only)

First-order +
(Age × CANS
Algorithm)

First-order +
(Age × CAYIT)

First-order +
(CANS Algo-

rithm × CAYIT)

First-order +
(Age × CAYIT) +

(CANS Algo-
rithm × CAYIT)

First-order +
(Age × CANS
Algorithm) +
(CANS Algo-

rithm × CAYIT)

First-order +
(Age × CANS
Algorithm) +
(Age × CAYIT)

Second-order
only (main
effects and
two-way

interactions
only)

Saturated
model

Model statistics �2 3314.1 4009.4 4083.0 7141.9 7912.9 7723.9 4711.8 8119.5 8169.9
df  12 18 18 37 43 43 24 49 64

Goodness-of-fit �2 4835.7 4160.4 4086.8 1027.9 257.0 446.0 3458.1 50.4 0
BIC  5272.2 4622.0 4548.4 1568.8 822.9 1.011.8 3944.6 641.3 653.5

a Bold face indicates best-fitting model.
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Table 5
Log-linear analysis of the second-order model of the three factors: (1) Age, (2) CANS Algorithm recommendation, and (3) CAYIT recommendation.

Parameter Parameter estimates

Estimate Standard error z p Confidence interval

Age
8–15 1.6 0.1 11.9 *** (1.3, 1.8)
≥16  1.2 0.1 8.7 *** (0.9, 1.4)
Reference: 0–7

CANS Algorithm recommendationa

ILO −3.5 0.4 −8.3 *** (−4.3, −2.7)
TLP  −0.2 0.2 −1.5 .13 (−0.5, 0.1)
SFC  1.2 0.1 9.8 *** (0.9, 1.4)
GH  −0.7 0.1 −4.6 *** (−0.9, −0.4)
RTC  1.3 0.1 10.5 *** (1.1, 1.5)
Reference: FC

CAYIT recommendationa

ILO 0.7 0.1 5.8 *** (0.5, 1.0)
TLP  1.9 0.1 17.1 *** (1.7, 2.1)
SFC  1.7 0.2 8.9 *** (1.3, 2.1)
GH  −3.1 0.5 −6.6 *** (−4.0, −2.2)
RTC  −2.3 0.3 −6.7 *** (−3.0, −1.6)
Reference: FC

(Age) × (CANS Algorithm recommendation)a

(Age: 8–15) & (SFC) −0.1 0.1 −1.3 .18 (−0.2, 0.05)
(Age:  8–15) & (GH) −0.0 0.1 −0.2 .81 (−0.3, 0.2)
(Age:  8–15) & (RTC) 0.3 0.1 3.8 *** (0.1, 0.4)
(Age:  ≥ 16) & (SFC) −0.9 0.1 −10.1 *** (−1.0, −0.7)
(Age:  ≥ 16) & (GH) 1.1 0.1 9.4 *** (0.9, 1.4)
(Age:  ≥ 16) & (RTC) 0.2 0.1 2.4 * (0.0, 0.4)
Reference: (Age: 0–7) & (FC)

(Age) × (CAYIT recommendation)a

(Age: 8–15) & (SFC) −0.6 0.1 −4.7 *** (−0.9, −0.4)
(Age:  8–15) & (GH) 0.5 0.4 1.2 .22 (−0.3, 1.2)
(Age:  8–15) & (RTC) 1.1 0.2 6.6 *** (0.8, 1.5)
(Age:  ≥16) & (SFC) −1.3 0.1 −9.5 *** (−1.6, −1.1)
(Age:  ≥16) & (GH) 1.7 0.4 4.7 *** (1.0, 2.5)
(Age:  ≥16) & (RTC) 0.5 0.2 2.8 ** (0.1, 0.8)
Reference: (Age: 0–7) & (FC)

(CANS Algorithm recommendation) × (CAYIT recommendation)a

Concordance
(ILO) & (ILO) 6.1 0.4 14.1 *** (5.2, 6.9)
(TLP)  & (TLP) 1.3 0.2 6.9 *** (0.9, 1.6)
(SFC)  & (SFC) 1.1 0.2 6.2 *** (0.7, 1.4)
(GH)  & (GH) 1.2 0.3 3.5 *** (0.5, 1.8)
(RTC)  & (RTC) 4.1 0.3 13.1 *** (3.5, 4.8)

Discordance: under-placementb

−1: (TLP) & (ILO) 0.7 0.2 3.4 *** (0.3, 1.2)
−1:  (GH) & (SFC) −0.4 0.2 −0.2 .82 (−0.4, 0.3)
−1:  (RTC) & (GH) 1.6 0.3 5.0 *** (1.0, 2.2)
−2:  (SFC) & (TLP) −0.5 0.2 −2.6 ** (−0.8, −0.1)
−2:  (RTC) & (SFC) 0.2 0.2 1.3 .19 (−0.1, 0.6)
−3:  (SFC) & (ILO) −1.9 0.3 −7.2 *** (−2.4, −1.4)
−3:  (GH) & (TLP) −0.1 0.2 −0.8 .44 (−0.5, 0.2)
−4:  (GH) & (ILO) −1.8 0.3 −7.0 *** (−2.2, −1.3)
−4:  (RTC) & (TLP) −1.0 0.2 −6.1 *** (−1.3, −0.7)
−5:  (RTC) & (ILO) −3.9 0.3 −12.9 *** (−4.5, −3.3)
Discordance: over-placementb

+1: (ILO) & (TLP) 0.6 0.5 1.2 .23 (−0.4, 1.5)
+1:  (SFC) & (GH) 0.7 0.3 2.0 * (0.1, 1.3)
+1:  (GH) & (RTC) 1.7 0.3 5.0 *** (1.0, 2.3)
+2:  (TLP) & (SFC) −0.2 0.3 −0.6 .56 (−0.7, 0.4)
+2:  (SFC) & (RTC) 0.7 0.3 2.1 * (0.1, 1.4)
+3:  (ILO) & (SFC) −1.2 0.7 −1.8 .08 (−2.5, 0.1)
+3:  (TLP) & (GH) 0.3 0.4 0.7 .49 (−0.5, 1.1)
+4:  (ILO) & (GH) −3.4 1.4 −2.4 * (−6.1, −0.6)
+4:  (TLP) & (RTC) −1.7 0.6 −3.1 ** (−2.8, −0.6)
+5:  (ILO) & (RTC) −2.9 1.4 −2.0 * (−5.7, −0.1)
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Table 5 (Continued)

Parameter Parameter estimates

Estimate Standard error z p Confidence interval

Reference: (FC) & (FC)
Constant 3.5 0.1 44.6 *** (3.4, 3.7)

a ILO = Independent Living Option; TLP = Transitional Living Program; SFC = Specialized Foster Care; GH = Group Home;  RTC = Residential Treatment
Center.

b “−1” denotes one level of care under-placed compared to the CANS Algorithm, “−2” denotes two levels of care under-placed, and so on; “+1” denotes
one  level of care over-placed, “+2” denotes two  levels of care over-placed, and so on.
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* p < .05;.
** p < .01;.

*** p < .001.

Compared to the CANS Algorithm’s recommendation of FC, all other levels of care except for TLP contributed significantly
o the observed distributions, either above or below expected by chance. Specifically, positive effects included recommen-
ations for RTC (� = 1.3, p < .001) and SFC (� = 1.2, p < .001). Recommendations for ILO (� = −3.5, p < .001) and GH (� = −0.7,

 < .001), on the other hand, reduced the predicted counts.
Compared to the CAYIT’s recommendation of FC, all levels of care yielded significant effects. Specifically, the CAYIT’s

ecommendations for TLP (� = 1.9, p < .001), SFC (� = 1.7, p < .001), and ILO (� = 0.7, p < .001) had significantly positive effects.
ecommendations for the most restrictive settings, GH (� = −3.1, p < .001) and RTC (� = −2.3, p < .001), however, reduced the
redicted counts.

econd order effects: Age × CANS Algorithm, Age × CAYIT, CANS Algorithm × CAYIT

The log-linear model produced four significant parameter estimates for the age × CANS Algorithm association: three
ositive associations for children aged 16 or above recommended for GH (� = 1.1, p < .001) and for RTC (� = 0.2, p < .05) and
or children aged 8–15 recommended for RTC (� = 0.3, p < .001) and a negative association for children aged 16 or above
ecommended for SFC (� = −0.9, p < .001).

There were five significant effects for the Age × CAYIT association. Similar to the Age × CANS Algorithm associations, there
ere positive associations for children aged 16 or above recommended for GH (� = 1.7, p < .001) and for RTC (� = 0.5, p < .01),

hough there was a negative association for the same age group recommended for SFC (� = −1.3, p < .001). For children aged
ight to 15 recommended for RTC, the association effect was  positive (� = 1.1, p < .001), though the association effect was
egative for those recommended for SFC (� = −0.6, p < .001).

The focus of our study is on the CANS Algorithm × CAYIT association. From here on the form “X–Y” will denote the
airing of “CANS Algorithm recommended level of care X and the CAYIT recommended level of care Y.” Further, providing
oncordant and discordant parameter estimates with odds ratios (ORs) can facilitate interpretation in terms of effect size.
ll concordant parameter estimates, compared to the reference group FC-FC, were statistically significant in the positive
irection and strongest on the two ends of the continuum, in this descending order: ILO-ILO (� = 6.1, OR = 442.0, p < .001), RTC-
TC (� = 4.1, OR = 62.9, p < .001), TLP-TLP (� = 1.3, OR = 3.6, p < .001), GH-GH (� = 1.2, OR = 3.2, p < .001), and SFC-SFC (� = 1.1,
R = 2.9, p < .001).

Discordance had greater variability. Positive and significant parameter estimates mainly occurred in one-level under-
lacement, RTC-GH (� = 1.6, OR = 4.8, p < .001) and TLP-ILO (� = 0.8, OR = 2.2, p < .001), and one-level over-placement, GH-RTC
� = 1.7, OR = 5.3, p < .001) and SFC-GH (� = 0.7, OR = 1.9, p < .05). The lone significant two-level over-placement was SFC-RTC
� = 0.7, OR = 2.0, p < .05). Higher levels of under-placement and over-placement consistently produced negative associations.

iscussion

This study characterized the patterns of out-of-home placement decision-making and actual placements made in the
llinois child welfare system by comparing placement recommendations made by the multidisciplinary CAYIT and recom-

endations by the CANS Algorithm. Several key implications emerge. First, concordance (i.e., agreement between the two
odels of decision-making) was more attainable for younger children than for older youth. This might reflect the increasing

exibility of placing older youth due to a wider range of available placement options than for younger children where foster
ome is typically the de facto placement of choice.

Second, all other factors being equal, log-linear analysis revealed the divergent and informative patterns of placement
ecision-making between the CANS Algorithm and the CAYIT. With the CANS Algorithm, relative to the recommendation for
oster care, there was greater propensity toward recommendations of specialized foster care and residential settings, though
ndependent living options were extremely unlikely. Since the CANS Algorithm is heavily driven by clinical complexity,

his pattern of recommendations seems to align with the algorithm’s sensitivity to behavioral and emotional profiles. On
he contrary, the CAYIT was least likely to recommend the most restrictive group home and residential settings, while
eaning toward community-based settings such as transitional living programs and specialized foster care. These findings
re consistent with state placement policies to enable lower level of care settings to treat the more severely disturbed
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children and youth, provided the necessary services are available (Los Angeles County Department of Children and Family
Services, 2009; Wisconsin Department of Children & Families, 2011a;Wisconsin Department of Children & Families, 2011b).
Considering the intensity of service can vary independent of the restrictiveness of the setting, decision-makers have greater
flexibility to justify least restrictive recommendations that are contingent upon the needs of the children and youth being
met.

Third, with each decision-making model, a child’s age played a different role in the patterns of placement recommenda-
tions made. For the CANS Algorithm, the propensity toward a recommendation for residential setting was  bolstered by age
above eight years. This also reinforces the relative immutability of the CANS Algorithm in the face of clinical complexity,
even for younger children who might not be ready for residential settings. For the CAYIT, there was an overall unlikelihood
of recommending residential care, which saved the youngest age group from entering institutional settings. In practice, it
seems that a higher age threshold for residential placement might benefit children by providing more opportunities and
time to stabilize in the community if the services needed are available. The same can be said for group home. However, a
related effect was that the youngest age group was more likely found in specialized foster care. The independent trends
of the two decision-making models and their interacting trends with a child’s age highlight the strengths and sensitivity
unique to each model. In the context of this study, team decision-makers seem to embrace the principle of least restrictive
setting in practice more readily than a decision support algorithm, where such capacity is to be seen in the face of complex
clinical ratings.

Important lessons can be learned from agreement and disagreement between the two models. Log-linear analysis clarified
overall concordance was  strongest in the least restrictive setting of independent living options and foster care, and in the
most restrictive setting of residential care. One explanation is that children and youth in these concordant groups stand
out clinically and functionally, which facilitates decision-making. For instance, a child or youth with serious emotional and
behavioral disturbance is likely to be “red-flagged” by team decision-makers and by the clinical rating-based algorithm.
Alternatively, a child or youth with significant strengths and coping skills is a likely candidate for the least restrictive setting
where the strengths and skills can be maintained and strengthened. Lesser odds of concordance in mid-range placements
such as specialized foster care and group home might also carry important implications. Perhaps the fit between a child’s
need and an appropriate level of care around these placements is less clear than it is at the extremes.

Although attaining and maintaining concordance is important and validates the merits of either decision-making model,
understanding discordance or disagreement between the two  models is critical to improving children and youth’s out-of-
home placement experience. Descriptively, results found that, relative to the CANS Algorithm recommendations, discordance
either in terms of under-placement or over-placement occurred between adjacent levels of care (e.g., foster care and special-
ized foster care) as opposed to between two ends of the continuum of care (e.g., independent living option and residential
treatment center). This suggests that the margin of difference in decision-making between the two models is reasonably
small, which was confirmed with the log-linear analysis showing greater odds of under- or over-placement by one level
than higher levels of discordance. The clusters of discordance with higher odds deserve greater attention because these
are likely the placement scenarios where ambiguity ensues, given the different yet not too different recommendations by
the algorithm. Since concordance and discordance is founded on one decision model relative to another, it is important to
re-emphasize that the CANS Algorithm is intended as a decision support, rather than an expert replacement system. This
study documents this distinction to allow the flexibility of decision-making beyond a recommended placement.

This study could potentially serve as an impetus for future research based on the diverse patterns of placement decisions
made. First, given the large effect sizes associated with concordant decisions, how these patterns predict child welfare
outcomes such as clinical functioning and placement stability over time would tremendously benefit the field, from guiding
caseworker’s discretion when they receive and follow a case to informing child welfare policy changes (e.g., incorporating
a decision support algorithm). Pilot outcome data in residential treatment centers that favor concordant decisions over
discordant decisions offer promising leads to other placement types (Chor et al., 2012). Second, evidence-based placement
decision-making and evidence-based service planning should co-occur. By clarifying the trajectory of out-of-home placement
decision-making after a child enters state custody, this will help synchronize and calibrate corresponding services that the
child needs. Further, qualitative research can provide a better understanding of the child’s perspective and how it might
influence the placement decision-making process. There is potential in quality improvement by re-examining discordant
cases and their rationale to inform future decision-making. A corresponding effort in qualitative data collection is needed to
provide a comprehensive analysis of concordant versus discordant decision-making. Similarly, although this study examined
the end results of the placement decisions made, there is much to learn about the process of decision-making that produces a
final decision. Finally, how decision-makers utilize a placement decision support algorithm (e.g., As an advisory tool? When
to override an algorithm?) in practice will enhance the development of feasible and generalizable algorithms. Further, the
overall discordant trends on a state-level such as in Illinois offer learning opportunities for quality assurance, as a review of
samples discordant cases can help infer the “gold standard” of placement decision-making. Discordant cases also provide
potential lessons for quality improvement through monitoring of placement decisions that might prove problematic from
the perspective of the decision-makers, the child, or placement providers.
There are several limitations to this study. First, since we did not account for the child’s placement of origin at the time of
the CAYIT staffing, subsequent concordance and discordance lacks a frame of reference based on the preceding placement.
For instance, discordance resulting from a step-up from the current placement might have vastly different implications
than from a step-down or from a lateral move. Second, while the main exogenous factors that are inherent in the Illinois
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hild welfare system – child’s age, the CAYIT and the CANS Algorithm recommendations – address both individual-case and
ystemic factors of the Decision-Making Ecology Framework (Baumann et al., 2011), there are by no means comprehensive
s there are other potentially informative variables predicting concordance and discordance. For instance, state regions may
ary regarding placement availability (e.g., urban vs. rural). Although based on our operationalization, children and youth
ho were under-placed had clinically severe baseline, certain case-mixes (e.g., sexual aggression or psychosis profile) that
ay predispose to particular levels of care were not explored. Third, we  did not examine or compare with the patterns of

lacement decision-making prior to the implementation of the CAYIT and the CANS Algorithm. Hence, it remains unclear
hether the observed patterns reflected the effectiveness of implementation or conceivable changes from pre-existing
ractice. Other limitations pertain to the lack of associated outcome or placement stability data, which are necessary to
scertain the benefits of concordant decisions and the disadvantages of discordant decisions. Further, we did not account
or the variability in how the CANS Algorithm was used by the CAYIT and confounding factors such as placement availability
nd child’s preference that might contribute to the final placement decision. Despite these limitations, the current study
rovides a first glimpse into the role of innovative placement decision-making in a large child welfare system.
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