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Abstract

Background: Most justice-involved youth are supervised in community settings, where assessment and linkage to
substance use (SU) treatment services are inconsistent and fragmented. Only 1/3 of youth with an identified SU need
receive a treatment referral and even fewer initiate services. Thus, improving identification and linkage to treatment
requires coordination across juvenile justice (JJ) and behavioral health (BH) agencies. The current study examines the
comparative effectiveness of two bundled implementation intervention strategies for improving SU treatment initia-
tion, engagement, and continuing care among justice-involved youth supervised in community settings. Exploration,
Preparation, Implementation, Sustainment (EPIS) served as the conceptual framework for study design and selection/
timing of implementation intervention components, and the BH Services Cascade served as the conceptual and
measurement framework for identifying and addressing gaps in service receipt.

Methods: Part of a larger Juvenile-Justice Translational Research on Interventions for Adolescents in the Legal System
(JJ-TRIALS) Cooperative, this study involved a multisite, cluster-randomized control trial where sites were paired then
randomly assigned to receive Core (training teams on the BH Services Cascade and data-driven decision making; sup-
porting goal selection) or Core+Enhanced (external facilitation of implementation teams) intervention components.
Youth service records were collected from 20 JJ community supervision agencies (in five states) across five study
phases (baseline, pre-randomization, early experiment, late experiment, maintenance). Implementation teams com-
prised of JJ and BH staff collaboratively identified goals along the BH Cascade and used data-driven decision-making
to implement change.

Results: Results suggest that Core intervention components were effective at increasing service receipt over time
relative to baseline, but differences between Core and Core+Enhanced conditions were non-significant. Time to
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service systems.

Interorganizational collaboration, System change

service initiation was shorter among Core4Enhanced sites, and deeper Cascade penetration occurred when external
facilitation (of implementation teams) was provided. Wide variation existed in the degree and nature of change across

Conclusions: Findings demonstrate the criticality of early EPIS phases, demonstrating that strategies provided during
the formative exploration and preparation phases produced some improvement in service receipt, whereas imple-
mentation-focused activities produced incremental improvement in moving youth farther along the Cascade.

Keywords: Juvenile justice, Services cascade, Implementation intervention, Substance use treatment, EPIS,

Contributions to the literature

+ Compares the effectiveness of two bundles of imple-
mentation strategies for improving substance use
treatment initiation, engagement, and continuing
care among justice-involved youth when cross-sys-
tem collaboration is required;

+ Combines two conceptual frameworks to guide study
components and design: EPIS (selection and timing
of intervention and data collection components) and
Behavioral Health Services Cascade (focus of goals
selection and data-driven decision-making activities).

+ Examines change across study phases, enabling
comparisons with baseline service receipt rates and
potential sustainment of gains;

+ Includes data from 20 service systems in five US
states, involving both juvenile justice and behavioral
health agencies.

Introduction

A high proportion of youth involved in juvenile justice
(J]) exhibit problematic levels of alcohol and other sub-
stance use (SU). For this reason, and because SU services
are linked to outcomes including reduced recidivism [1,
2], addressing SU has become a focus of JJ agency efforts
to lower recidivism and address youth needs. While some
agencies provide SU treatment directly, most refer youth
to external service providers [3], which requires cross-
system collaboration in identifying and addressing SU
needs [4, 5]. The current study, from the Juvenile Justice-
Translational Research on Interventions for Adolescents
in the Legal System (JJ-TRIALS) Cooperative, examines
the effectiveness of two implementation intervention
bundles for promoting SU service uptake within complex
systems involving JJ] and behavioral health (BH) agencies.

The need for system change

Substance use is common among JJ-involved youth and
is a primary factor associated with re-offending [2].
Approximately 51% have substance problems requiring

treatment, including 49% for marijuana, 25% for alco-
hol, and 18% for other drugs [3, 6, 7]. Identification of a
SU treatment need typically occurs as part of JJ intake
and assessment procedures and a referral for treatment
follows [8]. Most adjudicated youth are supervised and
referred to services in community settings [3]. This inter-
section of justice and health agencies is where appropri-
ate clinical assessment and linkages to treatment services
are inconsistent and fragmented at best [9]. Youth with
serious SU issues are not likely to access treatment [10]
and have relatively low retention after initiation, espe-
cially compared with adults [11, 12]. Data from US sam-
ples of JJ-involved youth indicate that among youth in
need of SU services, 31% receive a treatment referral, 21%
initiate treatment, 10% engage for at least 6 weeks, and
6% continue in care (at least 90days); receiving a referral
significantly increases the likelihood of initiation [13].

Cascade frameworks depict a continuum where cli-
ents move through a series of service steps to maximize
clinical gains [14—16]. The further an individual “pen-
etrates,” the greater the likelihood of service receipt and
improvement in BH outcomes. The BH Services Cas-
cade (hereafter Cascade [14]) serves as a conceptual and
measurement framework for identifying gaps in service
receipt for youth under community supervision and
includes six phases: screening/assessment, identification
of need, referral, initiation, engagement, and continuing
care. Completion of earlier steps is generally required
to complete subsequent steps; a referral is unlikely if the
agency has not identified a need for treatment [13]. The
Cascade framework is useful for guiding organizations
toward identifying youth with SU problems and linking
youth to clinical services, defining data needed to under-
stand where in the service continuum gaps exist, and
tracking the impacts of interventions to reduce unmet
service needs [14].

Implementing change across complex Systems of Care

A prominent model for promoting system change, Explo-
ration, Preparation, Implementation, Sustainment (EPIS)
[17, 18], serves as the conceptual framework for the JJ-
TRIALS implementation intervention and study design
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[19]. In addition to clearly delineated phases, EPIS rec-
ognizes the multi-level nature of service delivery in
which multiple actors/agents are nested and function
synergistically within and between organizations, sys-
tems, and the broader environmental contexts. Further,
EPIS is intentionally flexible to address implementation
across diverse systems and contexts in both linear and
cyclical (recursive) processes [20]. In the current study,
site-specific data were used during Exploration to iden-
tify service gaps along the Cascade, and interorganiza-
tional teams (representatives from JJ and BH) identified
goals and potential new practices. During Implementa-
tion, sites applied data-driven feedback loops indepen-
dently (Core) or with external support (Core+Enhanced)
to monitor and evaluate progress toward goals. While
numerous implementation intervention strategies show
promise for promoting system change [21], JJ-TRIALS
focused on select components: interorganizational col-
laboration, data-driven decision making (including needs
assessment, site feedback reports, and support for goal
selection), and external facilitation of local implementa-
tion teams.

Prior research confirms the value and effectiveness of
interorganizational relationships among agencies serv-
ing JJ-involved individuals [4, 22, 23]. Where JJ-involved
youth are concerned, collaborating agencies include
youth-oriented mental health providers, drug treatment
agencies, juvenile courts, etc. [8, 24—26], and effective
interorganizational collaboration requires information
exchange, cross-agency client referrals, networking pro-
tocols, interagency councils, and integrated services [27].
Collaborations flourish when targeted goals and specific
roles for each agency are clearly defined and bidirectional
communication occurs [4]. Improvement efforts are most
effective when interorganizational teams are formed [28,
29], teams include stakeholders with diverse expertise
representing internal and external interests, and local
champions are identified and equipped to implement and
sustain change [30].

Data-driven decision making (DDDM) involves using
data, collected within the specific context and in collab-
oration with stakeholders (e.g., agency staff, clients), to
systematically evaluate the effectiveness of change efforts
and to inform practice and policy within organizations
and systems. DDDM has been adopted by different fields
that include education, healthcare, and criminal justice
[31-34] and can include quantitative (e.g., agency service
records) and qualitative (e.g., staff perceptions of feasibil-
ity) data. A common form, Plan-Do-Study-Act (PDSA)
[35], includes an iterative process involving small-scale
testing and is most effective when teams utilize data that
are highly relevant to the target outcomes. While most
J] systems collect administrative records on “front-end”
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Cascade activities (e.g., screening, referral), the collec-
tion of “back-end” treatment-specific records (e.g., initia-
tion, engagement) is inconsistent or non-existent. This is
especially so for services that are delivered by community
providers which often involve a “handoft” from JJ to BH
3, 13].

External facilitation of local implementation teams
can be beneficial in supporting change, encouraging the
adaptation of best practices in a manner that suits the
particular qualities of the organization or system [36,
37]. Facilitation is particularly helpful when implementa-
tion teams have limited expertise in using data to inform
practice; goals include transforming interorganizational
business practices; or collaborating agencies have not yet
established effective communication, shared language,
and joint priorities. The practice of evaluating change
efforts in real time is often best introduced by a knowl-
edgeable facilitator and is linked to positive subjective
and objective performance outcomes [38]. While robust
effects of facilitation may be observed when long-term
implementation oversight is provided, training local
champions in leadership is also critical if new practices
are to be sustained.

System change occurs within a broader context, yet
information regarding inner and outer context factors
that potentially predict treatment receipt among JJ youth
is limited. An examination of Cascade outcomes during
the baseline period of JJ-TRIALS (before the interven-
tion began) found that elevated job stress, greater intra-
agency communication, and more collaborative practices
with community providers were associated with lower
initiation rates, perhaps due to increased agency efforts
to address problems [5]. Such factors may be important
drivers of treatment initiation and perhaps other down-
stream Cascade outcomes as implementation teams work
to address issues over time.

The current study

The current study examined the comparative effective-
ness of two bundled implementation intervention strat-
egies for improving receipt of SU services along the BH
Services Cascade. Prior reports using JJ-TRIALS data
described Cascade outcomes covering the baseline
period before intervention began [5, 13] and the inter-
vention’s impact on referral to BH services [39]. Here,
the impact on later Cascade activities (service initiation,
treatment engagement, and continuing care) was exam-
ined using a subset of sites with data across the full Cas-
cade (N=20). It was expected that participation in a
Core set of strategies would result in improvement over
time and that sites receiving Core+Enhanced strate-
gies (primarily external facilitation in the application of
DDDM) would show greater improvement compared to
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sites in the Core-only condition. Change over time in ser-
vice receipt was measured at the agency/community level
through nested youth cohorts that correspond with five
study periods and align with EPIS: Baseline, Pre-Rand-
omization, Early Experiment, Late Experiment, Mainte-
nance. The following Hypotheses were tested:

H1: The percentage of youth receiving target ser-
vices (Initiation, Engagement, Continuing Care) will
increase in both Core and Core+Enhanced condi-
tions between Baseline and Late Experiment study
phases.

H2: Compared to Core sites, Core+Enhanced sites
will have greater increases in the percentage of
youth receiving target services between Baseline and
Late Experiment study phases.

H3: Among youth with a treatment referral, youth
in Core+Enhanced sites will initiate services more
quickly compared to youth in Core sites over time
(i.e., time to initiation will be shorter during Late
Experiment compared to Baseline).

H4: Youth in both Core and Core+Enhanced sites
will progress further in the Behavioral Health Ser-
vices Cascade over time (i.e., Cascade Penetration
means will be higher during Late Experiment com-
pared to Baseline).

H5: Youth in Core+Enhanced sites will progress fur-
ther in the Behavioral Health Services Cascade over
time compared to youth in Core sites (i.e., penetra-
tion means will be higher during Late Experiment
compared to Baseline).

In addition to H1-H5, it was expected that means on
Cascade outcomes would remain constant between Late
Experiment and Maintenance study phases, after expert
facilitation ceased (change driven by the research design).

Method

Research design

Data were from the JJ-TRIALS cooperative agreement,
funded by the National Institute on Drug Abuse. JJ-TRI-
ALS included six research centers, each working with
six local justice agencies providing community justice
supervision (e.g., probation) in Florida, Georgia, Ken-
tucky, Mississippi, New York, Pennsylvania, and Texas
[19]. Research centers received study approval from their
institutional review boards, and a waiver of consent was
granted to review deidentified youth records. Thirty-six
sites were recruited for participation in the parent ran-
domized control trial. Within states, sites were matched
into pairs based on JJ agency characteristics (e.g. num-
ber of juvenile referrals, number of probation officers,
county population) and each pair was randomly assigned
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to one of three start dates for logistical purposes. All
sites received Core intervention strategies, and one
site within each pair was randomly assigned to receive
Core+Enhanced strategies [19]. Due to limitations in
existing youth records data [13], the current study is lim-
ited to data from the 20 sites that captured services along
the entire Cascade through continued care. Compared
to youth in sites without treatment initiation data [39],
youth in this sample were more likely to be non-white,
on probation, positive on urinalysis, higher charge level
(felony), and to be in urban settings with lower poverty.

Participants

Youth records data were drawn from 20 JJ agencies
(10 matched pairs) across five states [13]. Because not
all youth exhibit SU problems (and therefore are not
expected to move through the Cascade), data were
restricted to youth with an identified SU need (e.g., posi-
tive SU screen, clinical assessment). Data were limited
to the youth’s first referral to JJ in addressing participant
outcomes in this study. The resulting sample included
8988 youth (N=141 to 2017 per site; Core n =56 to 1210;
Core+Enhanced n=59 to 970). Overall totals by inter-
vention for these treatment sites randomly assigned in
pairs were Core (n=4587, 51%) and Core+Enhanced
(n=4401, 49%). Youth cohort assignment was based on
date of entry into the JJ system. With regard to Study
Phase, 3242 (36.1% of the sample) started in Baseline,
1894 (21.1%) started in Pre-randomization, 1399 (15.6%)
started in Early Experiment, 1314 (14.6%) started in Late
Experiment, and 1139 (12.7%) started in Maintenance
(mutually exclusive cohorts).

Procedures

The study protocol has been previously published [19].
All sites received Core implementation intervention
activities which included the creation of implementation
teams involving representatives from JJ and at least one
BH agency, training on the Cascade (provided to agency
leadership, team members, and staff with direct youth
contact) [5], support for goal selection (based on site-
specific feedback reports) [40], and training on applying
DDDM [41]. Implementation teams in Core sites were
encouraged to apply these strategies on their own.

The Core+Enhanced arm included all components
delivered as part of the Core intervention plus active
facilitation of process improvement efforts [19]. During
Implementation (Early/Late Experiment periods), exter-
nal facilitators guided agency efforts to develop plans,
monitor progress, and sustain changes using rapid-cycle
testing; assisted implementation teams in the design
and production of periodic reports (using JJ data) in
accordance with DDDM training; coached leaders in
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the management of team activities and roles; attended
meetings throughout the Preparation and Implementa-
tion phases; and transitioned leadership responsibilities
to implementation team members over time. To ensure
fidelity, intervention and protocol compliance were mon-
itored by the JJ-TRIALS Coordinating Center, with feed-
back provided at regular intervals [19].

Measures
Site Pairs referred to matched pairs of sites. Study Phase
referred to one of five study periods corresponding to
EPIS: 1=Baseline (Exploration), 2=Pre-randomization
(Preparation), 3=Early Experiment (Implementation),
4=Late Experiment (Implementation), and 5= Mainte-
nance (Sustainment) [20]. All phases were 6 months in
duration, with the exception of Baseline (6—12 months).
The Experiment period was divided into two because
early months were typically spent improving data qual-
ity and developing, adapting, and/or piloting procedures
prior to scaling up. Each Study Phase consisted of inde-
pendent samples of youth classified into cohorts based
on their date of referral to the JJ agency [19].

Youth demographic and offense characteristics were
extracted from justice case management records and
included gender, race (categories listed in Table 1 were

Table 1 Sample characteristics
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dichotomized as 1=White or 0=non-White), Hispanic
ethnicity, age, positive urine screen (1=yes, 0=no),
probation status, alcohol or drug related charges, and
maximum charge level (1=felony, 2=misdemeanor,
3=summary/citation, or 4=status offense). For Com-
munity Supervision: 2=any probation, parole, Juvenile
Drug Court, detention, or other justice status; 1=other
community supervision or diversion; 0=other combi-
nations or no status indicated. Higher supervision level
included ongoing formal oversight by probation, parole,
or juvenile drug court authorities; lower-level reflected
diversion to community programs or placement on
informal community supervision [5, 42]. Change in
supervision status or intensity was not captured. County
characteristics included Urbanicity (percentage of resi-
dents in urban areas) and Poverty (percentage of families
with youth living in poverty).

Cascade measures were constructed in accordance
with prior studies [5, 13, 19, 39]: (a) referred to JJ, (b)
received screening/assessment, (c) identified SU need,
(d) referred to SU treatment, (e) initiated SU treatment,
(f) engaged in SU treatment, and (g) received continuing
care SU services. For each youth, receipt of each service
was scored as a dichotomy (1 =yes, 0 =no). Referred to
J] included the total number of referrals to the JJ system

Total Sample Core Core+Enhanced w? for total sample
Characteristics N Mean N Mean N Mean
(SE) (SE) (SE)

Youth characteristics

Age 8987 15.25(1.33) 4586 1527(1.33) 4401 1524(1.34) .00 (.000,.001)

Male (%) 8985 79% 4586 81.36% 4399  77.20% 003 (.001, .005)

White 8567 52% 4190 41.03% 4377  62.1% 044 (036, .053)

Non-White 8567 48% 4190 59.0% 4377 37.9% .044 (036, .053)

Black (%) 8567 46% 4190 56.78% 4377  35.64% 045 (037, .054)

Hispanic (%) 7920 30% 3709  20.90% 4211 37.97% 035 (.027,.043)
Percentage of youth had a positive urine screen (Positive Urine) 8988  28% 4587  22% 4401 34% 017 (012,.023)
Charges ® 8508 1.60 (.55) 4356 1.58(55) 4152 1.62055) .001 (0003, .003)
Maximum Charge Level 8409 1.60(.55) 4313 1.58 (.55) 4096 1.63(55) 0015 (.0003,.0037)
Current charges were alcohol or other drug-related (%) 8988 34% 4587  36% 4401 32% 001 (.0002, .003)
Current charges were violence-related (%) 8988 22% 4587  19% 4401 24% 003 (.002, .006)
Level of community supervision b 8988 1.63(52) 4587 1.60 (.55) 4401 167 (49) 004 (.002, .008)
Juvenile justice status (probation, %) 8988 65% 4587  63% 4401 67% 002 (.001, .004)
County characteristics

Percentage of residents in urban areas (% Urbanicity) 8988 92% 4587 92% 4401 92% .002 (0004, .004)

Percentage of families with youth living in poverty 8988 18% 4587  19% 4401 17% 033 (.026, .040)

Note. * Charges =the total number of charges in the following categories: alcohol and drug-related charges, probation/parole violation, weapons offense, and other
status offense [13].  Level of community supervision includes 2 =more community supervision (any probation, parole, Juvenile Drug Court, detention, or other
justice status), 1=less (other community supervision or diversion), and 0= other combinations of statuses or no status indicated. ¢ omega? (w? was used to evaluate
significance and select covariates for subsequent analyses, with the following designations: no effect (w? = 0), small effect (w? =.01), medium effect (w? =.06), and

large effect (w? =.14)
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for the time period (i.e., cohort). Screened was defined
as having been administered a SU screening instrument.
Identified SU Need was based on results from screen-
ing, urinalysis, clinical assessment, or other sources of
information (e.g., self-disclosure); a positive (or above
threshold) score on one or more was coded as yes. Refer-
ral to Treatment included any referral for SU services
(e.g., inpatient, residential, outpatient, individual coun-
seling). Initiation was coded yes if treatment start date or
attendance at one or more sessions existed in the record.
Engagement was defined as staying in treatment for at
least 6weeks (discharge date minus start date). Con-
tinuing Care was defined as more than 90days of ser-
vices (e.g., continuation of initial service or step down to
aftercare). Treatment Services was the sum of Initiation,
Engagement, and Continuing Care. To minimize missing
data, each service was coded as “yes” or “other” (no, legit-
imate skips, missing data) [13].

Time to Service was determined by the number of days
between receipt of services (e.g., referral to and initia-
tion of SU treatment). Cascade Penetration represented
the last Cascade stage that an individual achieved in
their first referral to the JJ system: 0=no Cascade stage,
1=Screened/assessed, 2 =Identified Need, 3 =Referred,
4 =Initiated, 5=Engaged, and 6 = Continued in Care.

Analytic plan
Because youth were nested within site and sites were
randomly assigned to condition within each matched
pair, a multilevel matched block analysis was used to
test hypotheses using SAS PROC MIXED [43], with Site
Pairs used as a blocking factor for H4 and H5. For H1 and
H2, SAS PROC GLIMMIX [43] was used because the
dependent variables were dichotomies. For H1 and H4,
models included only Study Phase (differences in cohorts
over time). For H2 and H5, models involved Study Phase,
Condition (Core vs. Core+Enhanced), and their inter-
action. Effect sizes for mean differences [44] and overall
effect sizes for models [45] were calculated [46]. Effect
sizes were calculated for the multilevel analyses using
Lorah’s (2018) approach (f ), where .02 is a small, .15 a
medium, and .35 a large effect size, respectively.
Covariates (see Table 1) were selected using a step-
wise multiple regression analysis with Treatment Ser-
vices as the dependent variable. Because the sample
was large, effect size (partial omega® »?) was used to
evaluate significance, with the following designations:
no effect (w?>=0), small effect (w>=0.01), medium effect
(@?*=0.06), and large effect (w*>=0.14). The partial w*
showed that Race/ethnicity and Poverty had values
greater than 0.03 (between small and medium). JJ Status
and Maximum Charge Level showed a small effect size
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(at least 0.02). These covariates were used to control for
case mix differences between the matched site pairs.

Survival analysis was used to examine time to initiation
by Condition and Study Phase (H3). Cox proportional
hazard model (SAS PROC PHREG) was chosen because
it allows censored observations (treatment initiation sta-
tus was unknown for some youth when the study ended),
assumes a parametric form for the predictors, and allows
for an unspecified form for the underlying survivor func-
tion. For interpretation of the estimated maximum like-
lihood (ML) weights, corresponding hazard ratios were
computed by exponentiating the ML weights. While the
hazard is defined as the slope of the survival curve (i.e.,
how rapidly participants reach the event), the hazard
ratio compares the hazards for two categories (groups),
that is, the relative survival experience of the two groups.
For example, if the hazard ratio is 2.0, then the rate of
achieving the event in one categorical group is twice the
rate of achieving the event in the other group.

Results

Sample description

As noted above, characteristics that were significantly
correlated with the treatment services were consid-
ered as potential covariates in the analyses. Among
the total sample of youth with a need for SU treatment
(N=28988), 7817 (87%) received Screening, 2252 (25.1%)
received a treatment Referral, 1763 (19.6%) Initiated,
681 (7.6%) Engaged, and 359 (4.0%) Continued in Care.
With regard to average conditional probabilities, 78.3%
of Referred youth Initiated, 38.6% of Initiated youth
Engaged, and 52.7% of Engaged youth Continued in
Care. On average, 16days elapsed between J] Intake and
Screening (n=7766 of 8988, M=15.74, SD=38.57),
130days between Screening and Referral (n=1687 of
8988; M=129.61, SD=125.02), and 156days between
Screening and Initiation (n=1670 of 8988; M=155.59,
SD=131.29). Percentages of youth receiving services
were comparable to those reported in other studies of
the full sample at baseline under the same Cooperative
[5, 13]. Regarding Cascade penetration, of 1763 who
Initiated treatment, 1083 (61.4%) went no further in the
Cascade, 322 (18.3%) achieved Engagement, and 358
(20.3%) achieved Continuing Care in successive steps.

Initial base model

The base models for each dependent variable revealed
significant estimates for site variances for the three treat-
ment services. Nineteen percent of Initiation, 11% of
Engagement, and 7% of Continuing Care were due to the
variance between sites for the paired agencies, confirming
the need for multilevel analyses.
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H1: service receipt over time, across conditions

H1 examined whether the percentage of youth who Ini-
tiated, Engaged, and entered Continuing Care differed
between Study Phases (see Table 2). For Initiated, Base-
line versus Early Experiment (difference=—0.0568,
t=—4.82, p< 0.0001) represented a 5.68% increase and
Baseline versus Late Experiment (difference=—0.0582,
t=—4.80, p< 0.0001) represented a 5.82% increase (see
Table 3). When Early and Late Experiment (M = .115, SE
= .019) were combined, the contrast with Baseline was
also significant (M =.057, SE =.010; t=5.92, p< 0.0001),
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implying a total 5.7% increase between the Baseline and
Early/Late Experiment cohorts.

For Engagement, differences were significant between
Baseline and Early Experiment (difference=0.0268,
t=—2.38, p= 0.01) but not Late Experiment (differ-
ence=0.00119, t=—-0.10, p= 0.92). When Early and
Late Experiment were combined, contrasts were not
significant (M =.014, SE=.01; t=1.54, p=.13), repre-
senting only an increase of 1.4%. While Baseline versus
Maintenance was significant (¢=4.37, p< 0.0001), it rep-
resented a decrease.

Table 2 H1:Type lll Fixed Effects for Treatment Services while Controlling for Covariates

Source Treatment Initiation® Treatment Engagement® Continuing Care®

df F-test (p) df F-test (p) df F-test (p)
Site pairs 9,10 0.53(.82) 88 4.09 (.03) 8,7 97 (52)
Study Phase 4,7973 10.29 (<.0001) 46010 10.55 (<.0001) 4,5924 9.53 (<.0001)
Male 1,7973 3.06 (.09) 1,6010 0.03 (.87) 1,5924 0.04 (.85)
White 1,7973 17.21 (<.0001) 1,6010 6.07 (.01) 1,5924 5.58 (.02)
Probation 1,7973 200.50 (<.0001) 1,6010 76.82 (<.0001) 1,5924 58.40 (<.0001)
Positive Urine 1,7973 41.80 (<.0001) 1,6010 24.87(<.0001) 1,5924 19.31 (<.0001)
Maximum Charge Level 1,7973 0.15(.71) 1,6010 141 (24) 1,5924 2.10(.15)
9% Urbanicity 1,7973 0.67 (42) 1,6010 5.16 (.03) 1,5924 4.37 (.04)

Note. Probation =Whether or not being on probation. Positive Urine =Whether or not having a positive urine screen. % Urbanicity = Percentage of residents in urban

areas. Bold means p <.05

2 Treatment Initiation: x?(1) = 1738.63, p <0.0001, site variance: 0.03 (0.01), Z=3.00, p =0.001, residual variance: 0.13 (0.002), Z = 66.96, p <0.0001, ES=.01
b Treatment Engagement: xX(1) =551.77, p <0.0001, site variance: 0.01 (0.004), Z =2.72, p = 0.003, residual variance: 0.08 (0.001), Z =59.17, p <0.0001, ES =01
¢ Continuing Care: x2(1) =264.71, p <0.0001, site variance: 0.003 (0.001), Z = 2.47, p =0.007, residual variance: 0.05 (0.001), Z = 58.60, p <0.0001, ES=.03

Table 3 Contrasts among Study Phases for Treatment Services (controlling for covariates; H1)?

Study Phase (M, SE) ® t p Lower Upper 95%Cl Effect size d
95% ClI
Reference: Baseline (0.15, 0.07) Treatment Initiation
Early Experiment (0.20, 0.07) —4.82 <.0001 0.03 0.08 0.06
Late Experiment (0.21, 0.07) —4.80 <.0001 0.03 0.08 0.06
Maintenance (0.15, 0.07) —0.34 0.74 —0.02 0.032 0.00
Reference: Baseline (0.04, 0.03) Treatment Engagement
Early Experiment (0.07, 0.03) —2.38 0.02 0.01 0.05 0.03
Late Experiment (0.04, 0.03) —0.10 0.927 —0.02 0.02 0.00
Maintenance (—0.01, 0.03) 437 < 0.0001 —0.07 —0.03 0.05
Reference: Baseline (0.01, 0.03) Continuing Care
Early Experiment (0.03, 0.03) 1.64 0.10 —0.001 0.03 0.01
Late Experiment (0.01, 0.03) 0.65 0.52 —0.02 0.01 0.01
Maintenance (—0.03, 0.03) 468 < 0.0001 —0.06 —0.02 0.04

Note.? xX(1) =66.95, p <0.0001, site variance = 0.08 (0.04), Z =2.17, p = 0.02; residual variance =0.44 (.01), Z =66.95, p <.0001

b Least Square Means (Standard Errors). 95% Cl =95% confidence intervals for the differences between least square means for the contrasts. The contrast between
Baseline Phase and Pre-Randomization Phase was omitted because it was not involved in hypothesis testing. Treatment Initiation ES =.013; Treatment Engagement
ES=.033; Continuing Care ES =.032. Effect size £ is an unbiased estimate of how much variance in the characteristic is accounted for by the condition (Core vs

Core+Enhanced) in predicting the dependent variable
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For Continuing Care, Baseline to Early Experiment
(t=—1.64, p=.10) and Late Experiment (£=0.65,
p=.52) were not significant. When Early and Late Exper-
iment were combined, the contrast with Baseline was
not significant (M =.009=.004, SE=.014=.007; t=.63,
p=.53). Conversely, Baseline versus Maintenance was
significant (M= —.03, SE=.03; t=4.68, p< 0.0001), rep-
resenting a significant decrease.

In summary, there was some statistical support for H1.
The cohort corresponding to Early Experiment had sig-
nificantly higher Initiation and Engagement compared to
Baseline, but not Continuing Care. However, increases
from Baseline did not extend to Maintenance, and results
for the Late Experiment group were mixed.

H2: service receipt over time, by condition

H2 examined differences between Conditions over
time, with Site Pairs as the blocking factor. The esti-
mates of the site variation for each treatment ser-
vice variable (Initiated: 0.03 (0.02), Z=2.08, p =0.02;
Engaged: 0.01 (0.004), Z=1.75, p=0.04; Continuing
Care: 0.004 (0.003), Z=1.60, p =0.05) were significant;

Page 8 of 16

residual variances were also significant (Initiated: 0.13
(0.002), Z=66.93, p< 0.0001; Engaged: 0.08 (0.001),
Z=59.14, p< 0.0001; Continuing Care: 0.05 (0.001),
Z=5857, p< 0.0001). The Type III Fixed Effects
revealed that Study Phase was significant for each out-
come [Initiated F(4, 8067) =9.75, p< 0.0001; Engaged
F(4, 6104)=9.87, p< 0.0001; Continuing Care F(4,
6009) =9.36, p < 0.0001], but neither the main effect for
Condition nor its interaction with Study Phase was sig-
nificant. Therefore, there was no statistical support for
Hypothesis 2; the increase between Early Experiment
and Baseline did not differ significantly by condition.

Change across Study Phases relative to baseline is
depicted in Fig. 1. Findings reported in Panel A (Treat-
ment Referral) replicate those reported with the full JJ-
TRIALS sample [39]. The pattern in Panel B (Initiation)
is similar to referral, with non-significant differences
between Core and Core+Enhanced conditions. The
“decay” seen during Maintenance was consistent across
outcomes and may be attributed (in part) to incomplete
data in latter cohorts (truncated time frame due to end
of the study).

A. Treatment Referral (adjusted percentage change
relative to baseline (%))

12.0%
& 8.0%
[}
& 4.0%
<
S 0.0%
2 -4.0%
s
2 -8.0%
-12.0% P
re-
Baselin rando Early_ Late_ Mainte
R Experi Experi
e mizatio nance
N ment ment
CORE 0.0% 5.6% 4.1% 6.5% 2.6%

e CORE+ ENHANCED  0.0% 3.5% 9.9% 11.0% 3.4%

C. Treatment Engagement (adjusted percentage change
relative to baseline (%))

N 12.0%
S 8.0%
°
b 4.0%
<
5 0.0%
g -4.0%
= -8.0%
o]
~ -12.0% .
re-
Baselin  rando Early. Late. Mainte
R Experi Experi
e mizatio nance
ment ment
n
CORE 0.0% 2.9% 1.7% 0.1% -3.8%

@ CORE + ENHANCED  0.0% 0.7% 3.6% 0.2% -5.8%

Fig. 1 Relative change of adjusted percentage to baseline for each Cascade stage across Implementation phases

Note. The interaction between Condition and Study Phase was not significant in any of the four dependent variables depicted in these four panels

B. Treatment Initiation (adjusted percentage change
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H3: time to initiation

For H3, a Cox proportional hazard model was used to
analyze time to treatment initiation on Site pair blocks,
Condition, Study Phase, Condition x Study Phase, and
covariates. Of the 2145 youth who initiated, 1773 had
complete data on covariates; 1282 had an event (time to
initiation); and 491 were right censored, with no initia-
tion by the end of the data collection.

For this model, the Joint Tests showed Site Pairs [y
%(9)=538.59, p<0.0001] and Condition [}*(1)=5.59,
p= 0.0180] were significant, indicating that time to ini-
tiation (survival curves) was significantly different for
Core and Core+Enhanced (Fig. 2). However, neither
Study Phase [y  (4)=3.21, p=0.52] nor Condition x
Study Phase [y %(4) =2.04, p=0.73] were significant. Of
the covariates, only positive urinalysis was significant [y
%(1)=17.22, p<0.0001].

The maximum likelihood estimated weight for Core,
[b=-0.41 (.18), y %(1)=5.59, p=.018], corresponded
to a hazard ratio (HR) of 0.66. Therefore, there is a 33.9%
reduction in achieving treatment initiation for Core com-
pared to Core+Enhanced. The maximum likelihood esti-
mated weight for Core+Enhanced was b=0.41 (0.18),
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with a HR=1.51. For Core+Enhanced the rate of achiev-
ing treatment initiation is approximately 1.51 times
that for Core; that is, a 51.3% increase in achieving ini-
tiation. The HR for Core would suggest that the hazard
(or shape of the survival curve) is two-thirds of that for
Core+Enhanced. In summary, youth in Core+Enhanced
initiated treatment more quickly than those in Core
(Fig. 2).

Initial base model for penetration

H4 and H5 assessed the maximum Penetration along
the Cascade. Results of the base model found treat-
ment site variance to be significant [y ? (1) =1529.96,
p<0.0001, with site variance of 0.18(0.06), Z=3.00,
»<0.0013) and residual variance of .9880 (0.01), Z=66.96,
p<0.0001)]. The intraclass correlation suggested that 15%
of Penetration variance was due to variation between
treatment sites, indicating that multilevel analysis was
appropriate.

H4: penetration over time, across conditions
Findings for H4 (penetration) were similar to H1 (service
receipt). The main effect for Study Phase was significant,

1.0

0.a

0.6

0.4
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Fig. 2 Survival curves for days to treatment initiation by condition
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documenting an increase in Cascade Penetration
over time [F(4,7973)=11.77, p<0.001, ES=0.024;
see Table 4]. Of the covariates, neither sex (male),
urbanicity, nor level of charge was significant. How-
ever, Race (White vs. non-White) [F(1,8071)=21.69,
p<0.0001], probation [F(1,7973)=235.51, p<0.0001],
and positive urine [F(1,7973) =52.07, p <0.0001] were
significant; with each having a positive relationship
to Penetration. The least square means (see Table 5)
show significant contrasts between Baseline and Early
Experiment (t=—4.76, p<0.0001) and Baseline and
Late Experiment (t=-—4.27, p<0.0001). The con-
trast between Baseline and Maintenance was not sig-
nificant (¢=1.12, p =0.26). Overall, results supported
H4 that there would be a significant increase in pen-
etration for Early and Late Experiment compared to
Baseline.
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H5: penetration over time, by condition

H5 extended the Penetration analyses to include Condi-
tion, Study Phase, and their interaction with Site pairs as
the blocking factor, controlling for covariates. Study Phase
[F(4,7969)=11.40, p<0.0001] and Study Phase x Condi-
tion were significant [F(4,7969)=2.88, p=0.02, ES=.022].
In addressing simple effects for the significant interaction,
post-hoc tests revealed one significant change from Base-
line to Late Experiment (¢=—1.97, p< 0.05) in the Core
condition (see Table 6). However, for Core+Enhanced,
there were significant increases from Baseline to Early
Experiment (t=-—4.83, p<0.0001) and from the Base-
line to Late Experiment (¢=—4,07, p<0.0001). No signifi-
cant change occurred between Baseline and Maintenance
(¢=1.08, p=0.28). Overall, there was statistical support for
H5. While there was some increase in Penetration in Core,
there was greater Penetration over time in Core+Enhanced.

Table 4 The Type Il Fixed Effects of Multilevel Analysis of Cascade Penetration for H4-H5

Multilevel analysis with

Multilevel analysis with covariates

covariates for H4? for H5

df F-test (p) df F-test (p)
Sitepairs 9,10 0.82 (.61) 99 0.75 (.66)
Core+Enhanced Condition (C) © NA NA 1,7969 0.00 (.96)
Study Phase (SP) 4,7973 11.77 (< .0001) 4,7969 1140 (<.0001)
CxSP NA NA 4,7969 2.88(.02)
Male 1,7973 1.62(0.20) 1,7969 1.73(19)
White 1,7973 21.69 (<.0001) 1,7969 21.74 (< .0001)
Probation 1,7973 235.51(<.0001) 1,7969 23499 (<.0001)
Positive Urine 1,7973 52.07 (<.0001) 1,7969 51.11 (< .0001)
Maximum Charge Level 1,7973 0.35 (.55) 1,7969 0.40 (.53)
% Urbanicity 1,7973 124 (27) 1,7969 1.08 (.30)

Note. Probation =Whether or not being on probation. Positive Urine =Whether or not having a positive urine screen. Charges = Number of charges. %

Urbanicity = Percentage of residents in urban areas. Bold if p <.05

2 site variance (0.16 (0.07), Z = 2.04, p =0.02); residual variance =0.91 (0.01) (Z =63.14, p <0.0001); model x*(1) =543.12, p <0.0001)
b site variance (0.18 (0.09), Z=1.93, p =0.03), residual variance =0.91 (.01), Z=63.13, p <0.0001. model x*(1) =407.83, p <0.0001

¢ Core condition=0, Core + Enhanced Condition=1
H4: SP Effect size =.024; H5: CxSP Effect size =.022

Table 5 Least Square Means (M), Standard Errors (SE), and Contrasts for Cascade Penetration with Covariates (H4)

Contrast M SE t p Lower Upper 95%Cl Effect size d
95% ClI

Baseline Phase 242 0.16 Reference

Pre-Randomization Phase ¢ 252 0.17 NA NA - -

Early Experiment Phase 2.57 0.17 —4.76 < 0.0001 0.09 0.22 0.16

Late Experiment Phase 2.56 0.17 —4.27 < 0.0001 0.08 0.21 0.14

Maintenance Phase 2.38 0.1 112 0.26 —0.11 0.02 0.04

Note. * The contrast between Baseline Phase and Pre-Randomization Phase was omitted because it was not involved in hypothesis testing. 95% Cl=95% confidence

intervals for the differences between least square means for the contrasts
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Discussion

Despite considerable variability across justice agencies in
Cascade-related practices, this investigation detected an
impact of the JJ-TRIALS intervention on youth treatment
service outcomes, adjusting for youth, justice, and county
characteristics. Findings document that Core inter-
vention strategies (training teams on the BH Services
Cascade, DDDM, and supporting goal selection) were
effective at increasing service receipt over time relative
to baseline (H1). When comparing cohorts of youth who
entered during different study periods, Initiation rates
increased 5.7% from Baseline to Early/Late Experiment.
Engagement and Continuing Care rates increased signifi-
cantly between Baseline and Early Experiment periods
and extended to later periods. There was no difference
between Core and Core+Enhanced conditions on receipt
of treatment services over time (H2), neither study phase
nor its interaction with condition was significant. For H3,
youth initiated treatment 51.3% faster in Core+Enhanced
sites than in Core sites (H3).

Findings also document that Cascade Penetration
(last service stage achieved) increased from Baseline to
Early and Late experiment in both conditions (H4), and
the Core+Enhanced intervention (external facilitation
of team progress toward goals using DDDM) was more
effective in Penetration across study periods compared to
Core (H5). These data suggest that efforts to improve ser-
vices along the Cascade are more effective when teams
work iteratively and collaboratively with external BH
providers and have the guidance, support, and account-
ability that external facilitation provides. This type of
outer/inner context collaboration is one critical bridging
factor that can lead to more effective system-level imple-
mentation efforts [47]. It is worth noting, however, that
improvement was modest even within Core+Enhanced
sites; most youth in need did not receive treatment.
Given higher costs associated with Core+Enhanced
strategies, future research should examine its cost-effec-
tiveness compared to Core.

This study extends prior research on SU Referral
(under the purview of JJ) to services most often delivered
by community partners. The pattern showing greater
increases in referral rates over time in Core+Enhanced
sites [39] was similar to findings for Penetration in
this study but was not replicated for treatment service
receipt. A number of distinctions between these two
investigations may explain the differences. The Belenko
et al. study included 30 sites with data through referral,
whereas this study included 20 sites with data covering
the full Cascade. The smaller sample included sites that
prioritized documenting service utilization outside of
JJ and could differ in terms of inter-organizational col-
laboration and capacity to implement change [4, 5, 48].
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Moreover, treatment referral was at the discretion of the
J] agency and may have been particularly sensitive to the
JJ-TRIALS intervention. The focus was primarily on JJ
system change, with representation from BH on imple-
mentation teams to provide consultation and support.
Expectations that BH agencies would modify their pro-
grams and practices (not specific to JJ referrals) were only
implied. Future efforts should attempt to balance these
partnerships or expand to focus on BH system change,
with consultation from JJ. Additional implementation
supports that could foster greater sustainment might
include a longer intervention period (one year may be
insufficient to develop effective cross-system coordi-
nation); financial and technical support for improving
data infrastructure and quality; virtual tutorials or tech-
nical assistance in using data in real time (e.g., charting
trends using MIS records); additional training and incen-
tives for probation officers to engage with BH providers;
and ongoing feedback for probation officers (based on
records audits) regarding service receipt among youth
on their caseloads. Beyond these implementation factors,
later Cascade events are likely influenced by a complex
set of determinants, including JJ sanctions, BH wait-
lists, and youth/family considerations (e.g., motivation,
transportation barriers, family disorganization). There-
fore, future studies should also consider other outcomes
related to treatment Engagement such as parental sup-
port, motivation for change, adjudication and disposition
decisions, etc.

Perhaps the predominant finding was the ubiquity of
site variability across jurisdictions, target services, and
implementation over time. Observing between-site dif-
ferences is more rule than exception for multisite behav-
ioral intervention trials [49], at least in JJ settings given
the variability in legal codes and jurisprudence goals [42].
Although outcomes research characteristically places site
variability in the background (via statistical control pro-
cedures) in order to emphasize generalizability of results,
it can be equally illuminating to foreground site differ-
ences to better understand dynamic interactions of sali-
ent inner and outer context factors on targeted outcomes.
Future studies should consider using individual-differ-
ences analytic approaches [50] and leverage qualitative
data to investigate the myriad of causes of and impacts
on site variability. For example, variations in how sites
determined need for SU treatment (e.g., corroborating
evidence from two or more sources versus relying on a
single source) could affect referral decisions and Cascade
retention. As described herein, the Cascade assumes that
youth will ideally remain in services through continu-
ing care; however, some referrals may be deemed inap-
propriate by treatment staff (e.g., when referral is based
primarily on parent perception). Future studies should
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attempt to address the possibility of appropriate exit out
of the Cascade through prospective data collection and/
or qualitative inquiry.

Site variability highlights the need to further under-
stand change processes, including strategies used by
implementation teams as they planned and orchestrated
system change [51]. For example, implementation teams
in some Core+Enhanced sites spent months developing
and refining tools to standardize and inform referral deci-
sions, whereas some piloted changes before implement-
ing practices agency-wide. Such activities might have
produced qualitative improvements (e.g., more efficient
and accurate identification) that take months or years to
be reflected in service receipt patterns. While some Core
sites applied DDDM, many tackled simpler modifications
to JJ practices with immediate benefits such as modify-
ing referral forms or offering JJ office space to contracted
service providers. While contracting between outer and
inner context service organizations is an EPIS bridging
factor, the nature of contracts, including language, state-
ments or work, and fiscal incentives, may affect service
results [18, 47].

Sustainment is a critical concern in implementation
research, and beginning with sustainment in mind - as
a critical goal — cannot be understated [18]. While the
expectation of continued gains during the Maintenance
study period was not stated explicitly in hypotheses,
EPIS-inspired study design and intervention components
included an emphasis on sustainment [20]. In these data,
means for Maintenance cohorts were low across Cas-
cade events, likely because the study concluded with-
out adequate time for youth entering sites to progress
past screening/assessment. The degree to which prac-
tice changes were sustained after the study concluded
is unknown. Future work should examine how gains
attained in demonstration projects can be institutional-
ized in service systems [52, 53]. Attaining sustainment
requires going beyond usual funding and accountability
mechanisms (e.g., grants) to consider how practices and
approaches fit within the complex and dynamic contexts
of the broader system.

Limitations

It is important to acknowledge potential limitations.
First, it is not certain how much service receipt data were
missing and for what reasons (e.g., not collected, not
available) [13], nor the degree to which use of dichoto-
mous measures limited power to detect significant
effects. Records data include errors that may operate
in multiple directions, and summarizing over multiple
items helps to cancel out random error and focus on the
underlying signal or “effect” Summarizing across Cas-
cade steps within a site (i.e., Cascade Penetration) results

Page 13 of 16

in a more stable estimate of the effects within (and there-
fore across) sites due to less variance, larger effects, and
consequently more power than analyses focused on indi-
vidual steps. To sufficiently identify and address existing
barriers to Cascade penetration and determine the suc-
cess of change efforts, J] systems must invest in quality
data captured throughout the Cascade, incorporating
data from BH providers where feasible.

Second, the sample was not nationally representa-
tive, so findings may not generalize to other jurisdic-
tions; however, youth and agency characteristics were
sufficiently diverse and comparable to a nationally rep-
resentative survey of JJ agencies [3]. Third, the subset of
sites that collected data across the full Cascade may have
better relationships with service providers compared
to those who do not capture that data. They could also
have leadership at the facility, county, and/or state level
that prioritized and funded SU and/or other services.
Fourth, the EPIS-inspired study design examined change
over time by assigning cohorts of youth to study phases
based on date of entry into the system. The lower means
among the maintenance cohort could be attributed to the
shorter time span available for youth to receive services.
For example, receipt of services for youth in the Baseline
cohort occurred over a 2-year period, compared to only
6months (and sometimes less for youth entering late in
the period) for youth in the Maintenance cohort. Given
that on average youth were screened 16days after JJ
entry and 156 days elapsed between Screening and treat-
ment Initiation, many youth in Maintenance (and some
in Late Experiment) may have initiated after the study
concluded. Finally, several measures that could poten-
tially help explain these findings were not captured in
the records (e.g., change in youth supervision status over
time, positive random urine screenings, history of SU or
mental health treatment).

Conclusion

Results from this study demonstrate that change is possi-
ble in complex service systems involving JJ and BH agen-
cies. Improvement in SU treatment initiation occurred
across Core and Core+Enhanced conditions, the former
without external facilitation. Furthermore, Core imple-
mentation activities appear beneficial even when instruc-
tion is not specific to an evidence-based practice and
target goals are allowed to vary along the Cascade. Bet-
ter Cascade penetration occurs when external facilitation
is provided, but wide variation exists in the degree and
nature of change across service systems.

Findings demonstrate the criticality of early EPIS
phases from exploration through implementation,
suggesting that Core strategies provided early on are
effective at producing some improvement in treatment
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initiation rates. Implementation-focused activities in
the Core+Enhanced condition (facilitation of imple-
mentation teams) are effective at incremental improve-
ment in moving youth farther along the Cascade.
Therefore, using a collaborative, multi-agency approach
to system change, that utilizes a data-driven approach
(with or without intensive facilitation), can be useful
in improving SU treatment initiation rates, although
substantial gaps remain in engaging youth in treatment
after initiation. Focusing on improving SU identifica-
tion and service receipt among justice-involved youth
translates to benefits for public health and public safety.
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