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Abstract

This study investigates the Intensive In-home Child and Adolescent Psychiatric
Service (IICAPS), a large-scale home-based intervention that collaboratively en-
gages the family, school, and various other service providers (e.g. health practi-
tioners or judicial systems) to prevent the hospitalization, institutionalization or
out-of-home placement of children and adolescents with serious emotional dis-
turbance. Multi-informant data (youth, parents and clinician) on the level of
youth problem severity and functioning was gathered from 7169 youth and their
families served by the IICAPS network, pre- and post-intervention. A newly de-
veloped “Multi-informant Latent Consensus” (MILC) approach was employed
to measure mental health “baseline levels” and change, within a Structural
Equation Modeling framework. The MILC approach demonstrated promise
integrating information from multiple informants involved in the therapeutic
process to yield a more accurate and systemic view of a child’s level of function-
ing and problem severity than each report taken individually. Results indicated
that the IICAPS family and community based intervention model led to a
reduction of problem severity and improved functioning in children and
adolescents with severe emotional disturbance. Copyright © 2015 John Wiley
& Sons, Ltd.
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Introduction

Children and adolescents with severe emotional disturbance
(SED) are at high-risk for psychiatric hospitalizations, resi-
dential treatment or placement in out-of-home care. The ad-
verse impact of out-of-home placement for these youth has
been evidenced by many studies (e.g. Gowers et al., 2000;
Harpin et al., 2013). For example, psychiatric hospitalization
may cause strong affective reactions in adolescents and affect
psychosocial dimensions of youth (Haynes et al., 2011), and
may even lead to significantly worse mental health outcomes
than in-home treatment (Gowers et al., 2000). Further,
residential treatment programs are costly, and may not ad-
dress the complex and multi-systemic needs of children
and their families. In this study, we present evidence that an
ecologically oriented, family-focused, and home-based inter-
vention, the Intensive In-home Child and Adolescent Psychi-
atric Service (IICAPS), led to improvements in psychosocial
functioning of children with SED, which should significantly
decrease their risk of psychiatric hospitalizations, residential
treatment and placement in out-of-home care.

IICAPS is a widely implemented structured mental
health treatment supported by the Connecticut Depart-
ment of Children and Families (DCF), authorized for pay-
ment by Medicaid, and delivered at 20 provider sites
within the state of Connecticut. Grounded in develop-
mental psychopathology, the IICAPS intervention posits
that a child’s developmental trajectory is determined by
the complex, continuous interactions between the youth’s
inherited characteristics and his/her environment. Many
children and adolescents enrolled in IICAPS face exposure
to adverse conditions, which often include being reared in
families with multiple physical and mental health prob-
lems and socio-economic risk factors. Youth served by
IICAPS are often exposed to increased rates of violence
within the family and surrounding community and are
likely to have significant trauma histories. To address the
multiple and complex factors that contribute to youth risk,
IICAPS strives to enhance the “quality of fit” between the
child and the all-encompassing family, school, and com-
munity systems in which he or she is embedded (Adnopoz
et al., 2012). This is accomplished by working collabora-
tively with the child and family in the delivery of all phases
of the treatment, by incorporating additional stakeholders
(i.e. from judicial and/or school settings) into the treat-
ment process, and by eventually facilitating connections
with additional community resources (i.e. in mental
health, vocational, or recreational arenas) to support
sustained improvements in youth well-being.

The IICAPS program includes home-visits with the
child and family by a clinical team four to five hours per
Int. J. M
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week for an average treatment length of six months. The
first step of the treatment program is to identify each
child’s “Main Problem,” defined as the behavior most
likely to lead to the child’s psychiatric hospitalization.
The Main Problem is co-constructed by the youth and
family with the clinical team immediately following the
start of treatment. The IICAPS intervention targets the
Main Problem as it is manifested in four domains
influencing the child’s functioning: child, family, school
and community. The IICAPS intervention proceeds
through three treatment phases: Engagement and Assess-
ment (creation of an initial treatment plan focused upon
the child’s Main Problem), Work and Action (focused
upon meeting the Goals and Action Steps that constitute
the treatment plan), and Ending and Wrap-up (focused
upon strengthening the linkages between the child and
family and the services needed to sustain the gains they
have made during treatment). A complete description of
the intervention can be found elsewhere (Adnopoz et al.,
2012; Woolston et al., 2007).
Multi-informant approaches to the assessment of
mental health outcomes: in search of consensus

Over the past two decades, IICAPS has been shown to
effectively decrease utilization of psychiatric hospitals and
emergency rooms and improve child and family functioning
(Adnopoz et al., 2012). Among other evidence of treatment
efficacy, these outcomes were drawn from analyses of multi-
informant reports of child functioning, which were analyzed
separately for each informant, which could include the child,
parent, and clinician.Methodological approaches that capture
a multi-dimensional view of the child (i.e. integrate multi-
informant reports into a “consensual” compound) may pro-
vide more realistic and reliable estimates of child functioning
and may more fully capture the degree of improvement in
children’s functioning across the IICAPS treatment program.

Multi-informant approaches have traditionally been
used to provide an “objective” assessment of child and ad-
olescent behavioral and emotional symptoms (Carlston
and Ogles, 2009). Classical approaches have combined in-
formation from multiple informants in a number of ways
(e.g. when symptom or disorder is endorsed as present by
at least one informant, or when the sum of each informant
report is used). However, these methods may not be more
incrementally reliable than approaches that consider infor-
mants’ ratings independent from one another (e.g. De Los
Reyes and Kazdin, 2005; Offord et al., 1996) and they lead
to different conclusions regarding the prevalence, comor-
bidity and correlates or risk factors of disorders (e.g. De
Los Reyes and Kazdin, 2005; Youngstrom et al., 2000).
ethods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/mpr
Copyright © 2015 John Wiley & Sons, Ltd.



Barbot et al. Multi-Informant Latent Consensus Approach
In order to integrate information from multiple infor-
mants in a meaningful way, a body of work has focused on
discrepancies in reports of child functioning across multiple
informants. Research has shown that parent and child
reports of child behavior and emotional functioning often
diverge with regard to symptompresence and severity, yield-
ing a significant amount of contradictory diagnostic infor-
mation (e.g. Achenbach et al., 1987; Carlston and Ogles,
2006; De Los Reyes and Kazdin, 2005). For example,
research with clinical populations suggests that parents often
report greater levels of child symptoms than their children
(e.g. Ivens and Rehm, 1988). Informants may differ in
their motivations for providing ratings of children, and
in their perceptions of what constitutes abnormal behavior
in their child (Richters, 1992). Additional sources of infor-
mant discrepancies may include variations in demographic
and cultural background, representation of “typical child
behavior” (e.g. Carlston and Ogles, 2006; Richters, 1992),
informant’s own symptoms, relationship to the child (De Los
Reyes and Kazdin, 2005; Treutler and Epkins, 2003), and
environmental features (Kanne et al., 2009). Potential
methodological issues such as variations in item content
for each informant may contribute to these discrepancies
as well (Epkins, 1996). Indeed, some multi-informant
assessments of mental health rely on different sets of items
for each informant, in order to measure the same underlying
construct (e.g. depression). Previous research has shown that
such differences in item content results in a lack of
measurement invariance that has a dramatic impact on the
estimation of mean differences (e.g. Barbot et al., 2014b;
De Beuckelaer and Swinnen, 2010), hence potentially
obscuring the “true“ concordance versus discrepancies in
reporting between informants.

While the degree of discrepancy across informant reports
undoubtedly represents a clinically important area of study
(Achenbach, 2011; De Los Reyes, 2011), the “concordance”
portion between informants may be equally meaningful in
assessment of child functioning. Yet, estimates of concor-
dance in multiple informants’ reports have received surpris-
ingly limited attention (e.g. Dunlop et al., 2011; Grigorenko
et al., 2010). This may be because the “concordance”
portion between informants is often underestimated
(inter-correlation coefficients between reports are likely to
be attenuated due to measurement error).1 However, even
attenuated, those correlations are not trivial, usually in the
1 Traditional “discrepancy scores” (i.e. generally arithmetic dif-
ference scores between two informants’ reports) that are the fo-
cus of a large body of research, may be particularly unreliable
due to cumulated measurement error (accumulation of measure-
ment error of each informant report).

Int. J. Methods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/m
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0.40–0.50 range; (for meta-analyses of inter-informant con-
cordance in the evaluation of behavioral and emotional
problems among both clinical and non-clinical samples,
see Achenbach et al., 1987, 2005).

Indeed, the “concordance” often represents a greater
portion of the total variance than the “discrepancies” in re-
ports across informants. For example, based on a large scale
study of 2850 youth using the multi-informant Ohio scales
(Ogles et al., 2001) as part of the Ohio Department of Mental
Health Consumer Outcomes system (Ohio Department of
Mental Health, 2003), we ran a secondary analysis suggesting
that the amount of variance explained by inter-informant
concordance reports on child functioning is substantial. Spe-
cifically, the first component of a principal component anal-
ysis (PCA) explained 69% of the total variance in children,
parent, and clinician reports of a child’s Problem Severity
(resulting from an average inter-correlation between infor-
mants of r=0.53), and 63.6% of the total variances in a
child’s Functioning scores across informants (average inter-
correlation r=0.45). In this example, only 31% to 37% of
the total variance was due to discrepancies related to infor-
mants’ “uniqueness” (specificity/subjectivity), as well as mea-
surement error.
The current study

In the current study, we apply a newly-developed “Multi-
informant, Latent Consensus” (MILC) approach to inte-
grate multiple informant reports of Ohio scales collected
as part of the IICAPS program. The aim of this approach
was to derive a reliable estimate of the child’s mental
health that was free of each informant’s subjectivity and
measurement error. This approach partitions out the
“concordance portion” from the “discrepancy portion”
of multiple informant reports modelled within the Struc-
tural Equation Modeling (SEM) framework.

In this study, MILC was used to derive latent consensus
estimates of a child’s functional assessment of mental
health (functioning and problem severity) across child,
parent, and clinician reports on the Ohio scales adminis-
tered at both intake and discharge of the IICAPS interven-
tion. Specifically, we first derived latent consensus (MILC)
estimates of child functioning and problem severity at
intake and discharge. Next, we examined the degree of
change in functioning and problem severity across mea-
surement occasions. Finally, we compared the MILC-
derived latent consensus estimates of child functioning
and problem severity to “community benchmarks” esti-
mated from normative data previously published in the lit-
erature. We hypothesized that the IICAPS intervention
would yield significant improvement in mental health, as
pr
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operationalized byMILC-derived latent consensus estimates
of child functioning and problem severity, incorporating
parent, youth and clinician reports. We also hypothesized
that the latent consensus estimates would be more similar
to “community benchmark” estimates of child functioning
at discharge when compared with intake assessments.

Method

Participants

Data for this study were collected across 14 IICAPS agencies
in Connecticut serving children and families from July 2006
through June 2012. The total sample included 7169 children
and adolescents (37.8% girls, 62.2% boys), their parents or
other guardians and clinicians. Youth age ranged from 3 to
19, with a mean of 12.2 years (standard deviation [SD]
=3.5). Their racial/ethnic backgrounds included: 43.0%
Caucasian, non-Hispanic, 14.3% African American, non-
Hispanic, 35.2%Hispanic, and 7.5%multi-racial or another
race. Youth referred for IICAPS services were discharged
from psychiatric hospitals, were identified as being at risk
for psychiatric hospital-based treatment, or were found to
be unresponsive to less intensive outpatient clinic-based
services (Adnopoz et al., 2012). Referral sources included
outpatient mental health providers, inpatient psychiatric
hospitals, schools, DCF, and the court or juvenile justice
systems. Presenting problems of the participants involved
in IICAPS included aggression, acting out behaviors, and
affective, anxiety, attachment, obsessive-compulsive, psy-
chotic and stress-related psychiatric disorders. Among en-
rolled participants, 65.0% were identified as having
completed treatment; 18.2% were discharged before treat-
ment was completed due to a family-related interruption
(e.g. family moved or was not involved in treatment),
10.6% were discharged to out-of-home treatment or care
(e.g. psychiatric hospitalization, incarceration, residential
treatment), and 5.6% were discharged by the agency or for
“other” reasons (e.g. child needs other outpatient services,
family not complying with agency policy).

Procedure

All IICAPS treatment and data collections are administered
by a team of two mental health professionals, of whom at
least one is a master’s level. Each team is required to
participate in 15 hours of training before being fully en-
gaged in the work. As part of their IICAPS training, all team
members learn to administer the IICAPS tools and mea-
sures, which provide data on family history, functioning,
socio-economic status, strengths, vulnerabilities and the
factors which have promoted or precipitated the child’s
Int. J. M
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problem behaviors. This information is combined with
the clinical data presented during weekly case supervision
with experienced supervisors and at regularly scheduled
rounds co-led by a child psychiatrist. It is used to establish
treatment plans and identify the goals and actions steps
which the family will pursue. Additional data is collected
at specified time-points throughout the intervention and
serves multiple purposes: it provides a rating of progress
towards treatment goals, allows for monitoring of adher-
ence to the model and serves as a quality assurance mech-
anism, and enhances ongoing engagement by family
members. IICAPS has utilized the Ohio scales as one mea-
sure of program effectiveness in two important areas, func-
tioning and problem severity as well as parent hopefulness
and satisfaction. The Ohio scales are administered to youth
and their parents or guardians by their assigned IICAPS
team during the Engagement and Assessment phase, which
occurs in the initial treatment period. The scales are ad-
ministered again during the Ending and Wrap-up phase
of treatment which occurs prior to discharge.

Measures

Child functioning was assessed using the Ohio scales short-
form (Ogles et al., 2001). Parents or guardians, children,
and clinicians completed the assessment at both intake and
discharge. The “youth report form” was developed for
children 12 and older; therefore, youth self-report data was
not available for children ages 11 years and younger (48.6%
of the sample). Two Ohio scales were used for this study.
The first was the “Functioning” scale, which assesses behav-
iors and competencies, such as the ability to get along and de-
velop relationships with others, practice proper hygiene,
control emotions, accept responsibility, and tackle tasks of
daily life. For example, informants rate how well children
are “Doing things without supervision” or “Getting along
with friends”. The second was the “Problem Severity” scale,
which assesses the degree to which the designated youth’s
problems affect his or her current ability to engage in every-
day activities. For example, informants rate the degree to
which children are “Getting into fights” or “Feeling sad or de-
pressed”. Both of these scales contain 20 items (identical
across informants); the Problem Severity items are rated on
a six-point scale, and the Functioning items are rated on a
five-point scale. The Ohio scales have demonstrated good re-
liability and evidence of criterion validity withDSM-IV corre-
sponding diagnosis across informants (Turchik et al., 2007).

Data analyses

A set of preliminary analyses was conducted to examine
the internal consistency and distributional features of the
ethods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/mpr
Copyright © 2015 John Wiley & Sons, Ltd.
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Ohio scales. The inter-scales correlation matrix was
inspected to ensure the suitability of the data for use in
the planned analyses. Confirmatory factor analysis (CFA)
as implemented in AMOS 18 (Arbuckle, 2009) was con-
ducted to test the MILC model of Functioning and Prob-
lem Severity at both intake and discharge. The MILC
model was defined by two latent variables (LVs) referring
to Functioning and Problem Severity. Each LV was loaded
into the three corresponding observed variables (one for
each informant report). Correlations between both LVs
and residual terms of each common-informant’s scales
were freely estimated to account for potential systematic
error variance (informant “bias”). The resulting model is
depicted in the SEM diagram in Figure 1. To identify the
model, we used an arbitrary marker variable (the clinician
report variables) by fixing its factor-loading at one and its
intercept to zero, providing a metric for the underlying LV.

In a second step, both intake and discharge MILC
models were integrated into a single longitudinal multivar-
iate factor model (e.g. Barbot et al., 2014a; McArdle, 2009;
McArdle and Nesselroade, 1994) to test for measurement
invariance over time (e.g. Meredith and Horn, 2001). This
procedure was used to ensure that the latent consensus
captured at intake and discharge had the same substantive
meaning (e.g. an identical “weight” of each informant in
the consensual score) so that latent means could be
interpreted meaningfully over time. Accordingly, a Conge-
neric model (no restrictions on factor loadings and covari-
ance structure across measurement occasions) was
compared to models with increasing invariance stringency.
Figure 1. Multi-informant Latent Consensus (MILC) model and
Functioning; P = Problem severity).

Int. J. Methods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/m
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Stringency steps included Weak Invariance (which im-
posed equal factor loadings over time), Strong Invariance
(which added the constraint of equal indicators intercepts
over time to the previous model), Strict Invariance (which
added the constraint of equal residual variances over time
to the previous model), and Structural Means (which as-
sumed that latent means of Functioning and Problem Se-
verity MILC were equal at intake and discharge). Finally,
we implemented a multiple-common-factor Latent
Change Score (LCS) model (e.g. Barbot et al., 2013) which
allowed for the estimation of mean-level change in the
MILC Problem Severity and Functioning scores over time,
as well as the correlations between these LCSs.

All SEM parameters were estimated using a Full Infor-
mation Maximum Likelihood algorithm (Schafer and Gra-
ham, 2002). We emphasized practical fit indices for
assessing model fit (Kline, 2010): normed fit index
(NFI), comparative fit index (CFI), and root mean square
error of approximation (RMSEA) with a 90% confidence
interval (CI). Invariance decision was based on the CFI be-
tween the Congeneric and most restricted model, with
values lower than 0.01 denoting strict invariance (Byrne,
2010; Cheung and Rensvold, 2002).

Results

Preliminary analyses

The Ohio scales for each domain showed high internal
consistency coefficients at intake (Cronbach’s alpha
ranged from 0.86 to 0.91, median = 0.88) and at discharge
its estimated standardized parameters at intake. (F = Child

pr
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Multi-Informant Latent Consensus Approach Barbot et al.
(Cronbach’s alpha ranged from 0.86 to 0.94, me-
dian= 0.91), with acceptable distributional features for
planned analyses (Table 1). The correlation matrix used
as the basis of all models in this study (Table 1) was not
an identity matrix (Bartlett’s test of sphericity = 13886.7,
dl=66, p< 0.001), and showed an acceptable global mea-
sure of sampling adequacy (KMO=0.75; MSAs [0.73–
0.76]). Consistent with prior research (Achenbach et al.,
1987; Ohio Department of Mental Health, 2003), inter-
informant consensus ranged from mean r=0.37
(Functioning at intake) to 0.50 (Problem Severity at
discharge) with a mean of r=0.44 across Ohio scales
and measurement occasions (all p values< 0.001).
Correspondingly, the first component of the PCAs on
the multi-informant data explained between 57.4% and
66.1% (mean=62%) of the total variance in Functioning
and Problem Severity scores across informants and mea-
surement occasions. Hence, a minor portion of the total
variance (i.e. 38% on average) could be attributed to infor-
mants’ discrepancies as well as measurement unreliability,
justifying the development of the MILC models to capture
the consensual portion of the multi-informant report.
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Child functioning and problem severity MILC
cross-sectional and longitudinal models

As reported in Table 2, both intake and discharge MILC
models returned an adequate fit to the observed data with
highly similar estimates of model parameters at both time
points. Figure 1 illustrates the SEM diagram of the Func-
tioning and Problem Severity MILC model, and estimated
model parameters obtained with the intake data. All factor
loadings and covariance estimates were significantly differ-
ent from zero (p< 0.001), with standardized loadings
ranging from 0.51 to 0.74 at intake (mean= 0.64), and
from 0.55 to 0.80 at discharge (mean= 0.72). Estimated
correlations between Functioning and Problem Severity
MILCs scores were high, with r=�0.71 at intake and
r=�0.84 at discharge.

Both intake and discharge MILC models were inte-
grated into a longitudinal multivariate factor model to test
for the measurement invariance of the underlying con-
structs over time. As indicated in Table 2, the Configural,
Weak Invariance, and Strong Invariance models yielded a
similar and adequate fit to the data, with the most
constrained model (Strong Invariance) associated with a
marginal degradation in model fit (CFI = 0.003) when
compared to the Configural model. However, the most
stringently invariant model (Strict Invariance) was associ-
ated with a significant degradation in model fit
(CFI = 0.019). Modification indices suggested that
Int. J. Methods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/mp
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Table 2. Goodness-of-fit indices and invariance testing of the parenting models

Model χ² df χ²/df p Δ χ² NFI CFI Δ CFI RMSEA (CI)

Cross-sectional models
Intake MILC 52.31 5 10.46 0.001 — 0.995 0.996 — 0.036 (0.028–0.046)
Discharge MILC 24.34 5 4.87 0.001 — 0.998 0.999 — 0.023 (0.015–0.033)

Longitudinal models
Configural 146.76 30 4.89 0.001 — 0.995 0.996 — 0.023 (0.02–0.027)
Weak Invariance 192.29 34 5.66 0.001 0.001 0.994 0.995 0.001 0.025 (0.022–0.029)
Strong Invariance 236.59 38 6.23 0.001 0.001 0.992 0.993 0.003 0.027 (0.024–0.030)
Strict Invariance 751.94 44 17.09 0.001 0.001 0.975 0.977 0.019 0.047 (0.044–0.050)
Partial Invariance 362.33 42 8.63 0.001 0.001 0.988 0.989 0.007 0.033 (0.030–0.036)
Structural Means 2898.35 44 65.87 0.001 0.001 0.904 0.905 0.101 0.095 (0.092–0.098)

Note: χ2 = chi-square; df = degrees of freedom; p = p value of the chi-square test; Δχ2 = p value of the chi-square difference
test; CFI = comparative fit index; ΔCFI = difference in the CFI value (assuming baseline model to be correct); RMSEA= root
mean square error of approximation; CI = 90% confidence interval of RMSEA value.

Barbot et al. Multi-Informant Latent Consensus Approach
constraints on the equality of unique factors variance in
both the child and parent reports on Problem Severity
were the main source of misfit. In other words, these in-
formants’ unique perceptions of child’s Problem Severity
changed substantially over time.

Hence, a Partial Invariant version of this model relaxing
the constraint on the aforementioned uniqueness variance
was developed. This model included sufficient invariance
constraints, associated with a marginal degradation in
model fit (CFI = 0.07), to validly estimate differences in la-
tent means overtime. Parameter estimates of this model
suggested a moderate rank-order stability of child Func-
tioning (r=0.50, p< 0.001) and Problem Severity
(r=0.52, p< 0.001) between intake and discharge. Latent
means of the Functioning MILC were 37.48 at intake and
44.23 at discharge, while means of the Problem Severity
MILC were 32.51 at intake and 23.52 at discharge (all p
values< 0.001).

Mean change under the influence of IICAPS

Building upon the Partial Invariant model, the longitudi-
nal Structural Means model of child Functioning and
Problem Severity MILC revealed a poor fit of the model
to the observed data, with dramatic decrease in fit when
compared to the Congeneric model (CFI = 0.101; Table 2).
In other words, means of the Functioning and Problem
Severity MILC were substantially different at intake and
discharge, suggesting a significant change over time,
assumedly driven by the IICAPS treatment. Hence, the
Partial Invariant model was extended into a multivariate
Latent Difference Score (LDS) model (e.g. McArdle,
2009) to capture the latent change between MILC scores
at intake and discharge. This model returned an adequate
Int. J. Methods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/m
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fit to the observed data (x2 = 362.23, df = 42, p< .001, x2/
df = 8.63, CFI = 0.989, NFI = 988, RMSEA [CI 90%]
= 0.033 [0.030–0.036]).

Figure 2 presents the SEM diagram of this model along
with the standardized estimates of the main parameters.
The average latent difference scores were statistically dif-
ferent from zero (p< 0.001), denoting a statistically signif-
icant change over time, with an average increase of 6.91
units for the Functioning MILC score and an average de-
crease of 8.68 units for the Problem Severity MILC score
between intake and discharge. In addition, the variances
of the latent change scores were also statistically different
from zero (p< 0.001), suggesting substantial inter-
individual differences in the rate of change under the in-
fluence of IICAPS. As illustrated in Figure 2, inter-
correlations between change in Functioning and Problem
Severity were strong and negative (r=�0.85, p< 0.001)
suggesting that, expectedly, a decrease in Problem Severity
between intake and discharge was strongly associated with
an increase in Functioning.
Community estimates of the functioning and problem
severity MILC levels

The structural means of a sample of youth from the
community were modeled in a multi-sample analysis
that was used to develop “community benchmarks”
for the Functioning and Problem Severity MILC con-
structs (based on descriptive statistics of Functioning
and Problem Severity reports of 166 children, 329 par-
ents and 40 clinicians available in Ogles et al. [2004]).
Our goal was to estimate “normative” levels of the
MILC constructs (since they have not been estimated to
pr
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Figure 2. Multivariate Latent Change Score (LCS) model of the Ohio scales Functioning and Problem Severity Multi-infor-
mant Latent Consensus (MILC) constructs.

Figure 3. Estimated community benchmark and mean
Multi-informant Latent Consensus (MILC) score of Function-
ing and Problem Severity of the Intensive In-home Child and
Adolescent Psychiatric Service (IICAPS) sample at intake
and discharge.
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date), providing norm-referenced MILC scores of the
IICAPS sample at both intake and discharge, and a com-
plementary appraisal of the effectiveness of the IICAPS
intervention.

To do so, we developed a multi-sample, Strict Measure-
ment Invariance model (equal factor loadings, intercept,
uniqueness variance and covariance across samples), where
variances of the LVs were fixed at one in both samples, and
the latent means were fixed at zero in the community
sample, making it the reference group (latent means of
the IICAPS sample were freely estimated). This model
returned an acceptable fit to the data at both intake
(x2 = 965.86, df = 30, p< 0.001, CFI = 0.933, RMSEA [CI
90%]= 0.067 [0.063–0.070]) and discharge (x2 = 918.18,
df = 30, p< 0.001, CFI = 0.935, RMSEA [CI 90%]=0.065
[0.062–0.069]), which suggests that both samples could
be compared adequately.

As represented in Figure 3, “norm-referenced” esti-
mates of latent means of the IICAPS sample were as fol-
lows: Functioning MILC=�3.04 (standard error [SE]
= 0.082, p< 0.001) at intake, and �1.82 (SE= 0.075,
p< 0.001) at discharge; Problem Severity MILC= 1.58
(SE= 0.069 p< 0.001) at intake, and 0.637 (SE= 0.067,
p< 0.001) at discharge. Hence, although the IICAPS sam-
ple shows MILC Functioning level considerably below
and MILC Problem Severity level noticeably above the
community sample at both intake and discharge, these
norm-referenced estimates suggest that IICAPS leads to
significant mental health improvement (by about 1 SD
in both MILC constructs), with mean MILC levels sub-
stantially closer to the community sample benchmark at
discharge.
Int. J. M
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Discussion

Results from this study suggest that youth serviced by
IICAPS showed levels of Functioning dramatically below
(over 3 SDs), and levels of Problem Severity dramatically
above (over 1.5 SDs) a community benchmark estimated
from data published in the literature. After discharge from
the IICAPS program, mean estimates of the youth Func-
tioning and Problem Severity were much closer to the
community benchmarks with an average improvement
ethods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/mpr
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of about 1 SD in Functioning, and a reduction of Prob-
lem Severity of nearly the same size. Further, results
showed a robust dynamic of change under the effect of
IICAPS. Overall, Problem Severity and Functioning as
estimated by the MILC constructs were only moderately
stable over time, with decrease in Problem Severity asso-
ciated with strong increases in Functioning. However,
differences in baseline level were associated with differ-
ential amount of change attributed to IICAPS: lower
Functioning and higher Problem Severity at intake were
related to less reduction of problems at discharge, sug-
gesting a greater stability of mental health issues for
the most severe cases.

The evidence of improvement among youth involved in
IICAPS is noteworthy for several reasons. First, it suggests
that a family and home-based treatment program can
improve mental health functioning among youth with
SED, which may prevent entry into out-of-home-
placements and its associated adverse consequences.
Second, it supports the efficacy of treatment models that
engage youth, family, and community sectors, tailoring
services to the multi-systemic needs of the target child
and family. Third, it demonstrates the effectiveness the
and generalizability of this program to diverse sectors of
society and provides evidence of youth improvement, as
demonstrated at the level of a large-scale, state-wide
delivered program. Fourth, data provide preliminary
support for the effectiveness of community-based
approaches, demonstrated here with engagement of school
and judicial stakeholders in addition to the partnerships
between the child, family, and clinician, to collaboratively
promote youth well-being.

In addition to showing evidence of the effectiveness of
this large-scale treatment program, the present study
established a new approach to the functional assessment
of mental health baseline levels (Functioning and Problem
Severity) and change, which capitalizes on the information
gathered from multiple informant reports. In contrast to
most multi-informant studies that have emphasized
inter-informant discrepancies (De Los Reyes, 2011), inves-
tigated factors associated with each party’s “unique per-
spective” (Carlston and Ogles, 2006; De Los Reyes and
Kazdin, 2005; Kanne et al., 2009), or explored which in-
formants are more “valid” in the assessment of mental
health outcomes (Smith, 2007), the study presented here
has demonstrated that (1) the concordance portion of
multiple informants’ reports is not trivial and contributes
a fair share of each informant perspective, (2) this concor-
dance portion can be captured using the proposed MILC
modelling approach, and (3) the resulting MILC con-
structs are reproducible over time, outlining the
Int. J. Methods Psychiatr. Res. 25(1): 33–43 (2016). DOI: 10.1002/m
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robustness of the measured constructs and their suitability
for the study of reliable change.

Although the understanding of multi-informant dis-
crepancies constitutes an important area of study that in-
creases our understanding of the causes, consequences
and treatments of child and adolescent psychopathology
(Lewis et al., 2014; Smith, 2007), it provides few directions
for integrating multiple informant reports to derive an ac-
curate evaluation of child and adolescent psychopathol-
ogy. Therefore, the MILC approach addresses an ongoing
debate on the best way to incorporate information from
multiple informants (e.g. Achenbach, 2011). Indeed, be-
cause there is no “gold standard” to determine the child’s
true level of dysfunction (due to each informant’s own
level of subjectivity), there is a need to incorporate infor-
mation from multiple informants (e.g. Richters, 1992).
Contrary to a sum or average score of each informant’s re-
port that incorporates both the concordance and the por-
tion of the total score variance related to each informant’s
unique perception, the MILC approach partitions out the
discrepancy and measurement error portion, to capitalize
only on the concordance portion. Hence, the MILC ap-
proach attempts to derive a consensual, systemic view on
youth psychopathology from the perspective of multiple
informants, which is considered to be an excellent approx-
imation of the youth’s “true” level of psychopathology.

In the study presented here, MILC was applied to the
study of change in mental health, in response to the IICAPS
intervention. Using a large sample of youth and their fami-
lies, results showed that the hypothesized MILC model
(and underlying inter-informant latent consensus) fit the
observed data properly, and could be extended longitudi-
nally with a strong level of invariance over time. That is,
the underlying latent consensus between youth, parents
and clinicians was structurally comparable over time, under-
lying the robustness of the measured construct (i.e. extrinsic
stability of the Functioning and Problem Severity con-
structs), while permitting the study of reliable change
through LDS modeling. The MILC approach demonstrated
promise to integrate information frommultiple informants,
to provide a more accurate and systemic view of a child’s
level of Functioning and Problem Severity, to be used as
and/or as a basis of subsequent analyses such as the study
of change under the effect of interventions such as IICAPS.

In sum, the newly developed MILC approach has con-
firmed that intensive in-home interventions such as
IICAPS lead to a reduction of problem severity and an im-
provement in functioning in children and adolescents with
severe emotional disturbance. The population-based na-
ture of the study sample with its diverse ethnicity and
socio-economic background supports the external validity
pr
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of the results reported. However, we must acknowledge
several limitations of this study. First, the dynamic of
change emphasized in our multivariate latent difference
model provides an average representation of the effect of
IICAPS, as captured by a multi-informant, functional as-
sessment of mental health. Future studies should estimate
whether the dynamic and amount of change are similar
among multiple sub-groups (e.g. based on initial diagnosis
or “main problem”, or relevant background variables).
Such studies could lead to a better refinement of the
IICAPS program, tailored to specific sub-group charac-
teristics. Although results suggest a substantial improve-
ment of mental health at discharge, whether these
differences in outcomes can be sustained over the long
term should be ultimately be addressed through further
evaluation of the IICAPS model’s effectiveness across
problems and populations. Finally, we should note that
community benchmarks for the MILC constructs were
based on limited data from the literature and the assump-
tion of identical covariance structure. These limitations
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deserve additional research to develop more robust bench-
marks against which clinical samples could be compared.
Regardless, effectiveness analyses of the IICAPS should be
(and are currently being) investigated in more controlled
designs such as Randomized Controlled Trials design.
Hence, despite limitations, this study showed great prom-
ise with regard to the IICAPS model as an effective inter-
vention and the MILC approach as a way to integrate
meaningfully multi-informant functional assessment of
mental health.
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