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The goal of the present study was to evaluate the role of

parent adherence in the Collaborative Life Skills (CLS) pro-

gram, a multicomponent school-home intervention, for pre-

dicting child and parenting outcomes. A sample of 129

children (63% male; M age = 8.22, SD = 1.10; grades 2–

5) with attention-deficit/hyperactivity disorder (ADHD)

and their parents participated in CLS, which included 10

weekly behavioral parent training group sessions. Each

week, parents provided information on their CLS skill use

between sessions (at home) as part of the intervention. Out-

come measures included parent and teacher ratings of child

behavior and parenting at post-intervention and 6 months

follow-up. Growth mixture models examining weekly par-

ent skill use trajectories throughout the intervention signif-

icantly predicted parent- and teacher-reported outcomes

including parent-rated child behavior, teacher-rated aca-

demic competence, and positive parenting behaviors.

Fifty-two percent of parents displayed moderate skill use

throughout the intervention, whereas the remaining parents

had either low (20%) or high (28%) initial levels of use but

demonstrated high skill utilization by the middle of the

intervention. Results highlight the importance of examining
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individual differences in parents between session strategy

use for behavioral parent training interventions targeting

child and parenting outcomes.

Keywords: attention-deficit/hyperactivity disorder; adherence; tr-
eatment outcomes; skill use; between session practice

Behavioral treatments targeting parenting prac-
tices or behavioral parent training (BPT) programs
are well-established for improving acute ADHD
symptoms and impairment for youth with ADHD
(Evans et al., 2018; Pfiffner et al., 2020). Despite
being one of the most widely used treatments
and demonstrating efficacy when examined at
the group level, between 40–60% of parents of
youth with ADHD are estimated to have difficulty
fully engaging in treatment (Chacko et al., 2016;
Chacko et al., 2012). Adherence challenges are
particularly problematic when BPTs are imple-
mented in school and community settings, where
families frequently experience stressors that inter-
fere with adherence (Haine-Schlagel & Walsh,
2015). As a result, the majority of youth and their
families struggle long-term, even if they have
received treatment, given the chronic nature of
ADHD (Molina et al., 2009).

BPT interventions focus directly on parents (in-
cludes primary caretakers) as the primary inter-
vention target, making parents’ adherence a key
mechanism by which BPT reduces child externaliz-
ing behaviors and ADHD-related impairment
(Chacko et al., 2012; Ros et al., 2017). Parents
are taught specific strategies to manage their
child’s behavior and asked to actively practice
these skills in daily life contexts (Pfiffner et al.,
2020). The success of BPT hinges on parents’ fre-
quent and consistent in vivo implementation of
learned parenting skills. As such, parent engage-
ment during BPT is a central predictor of
treatment-related improvements in children’s
ADHD and behavior problems (Chacko et al.,
2016; Clarke et al., 2015).

Parent treatment engagement comprises both
in-session (e.g., attendance, participation) and
out-of-session components (e.g., completing
between-session practice; Becker et al., 2015;
Lindsey et al., 2019). To date, studies on parent
engagement in BPT have largely focused on parent
attendance, with higher rates of attendance being
associated with improved outcomes for children
with ADHD and other externalizing behavior
problems (e.g., Becker et al., 2015; Chacko
et al., 2016). Although necessary, attendance is
not sufficient for treatment success; parents’
between-session strategy use is needed to maxi-
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mize treatment outcomes (Lindsey et al., 2019).
In BPT, parent adherence refers to the degree to
which parents comply with treatment by utilizing
recommended parenting skills in vivo (i.e.,
between sessions) to influence children’s behavior
(Chacko et al., 2016). When BPT is implemented
in the context of multicomponent behavioral inter-
ventions with both home and school components,
parent adherence is essential for generalizing treat-
ment gains across settings (Clarke et al., 2015;
Lindsey et al., 2019).

Attention to parent adherence in children’s
mental health treatment has increased in recent
years (Becker et al., 2015; Lindsey et al., 2019)
owing to the growing emphasis on moving effica-
cious treatments into community settings, improv-
ing quality of care, and promoting sustained
positive outcomes. Across behavioral/cognitive-be
havioral treatments (CBT) for youth with either
internalizing or externalizing problems, parents’
between-session strategy use is a fundamental
skill-building process that encourages practice of
skills in various situations where challenges arise
(Haine-Schlagel & Walsh, 2015). Meta-analyses
of parent adherence in CBT have found ample sup-
port for parents’ between-session strategy use pre-
dicting greater improvements in child behavior
(e.g., Kazantzis et al., 2016).

Although parent adherence is fundamental to
the success of BPT, only a few studies have exam-
ined the role of parents’ between-session strategy
use in the context of ADHD and other externaliz-
ing behavior problems (Clarke et al., 2015;
Rooney et al., 2018; Villodas, et al., 2014). Parent
adherence has been associated with improvements
in child and parenting outcomes for youth with
oppositional and conduct problems. In one evalu-
ation of BPT for youth with conduct problems
(ages 3 to 10), parent homework completion medi-
ated changes in conduct problems from baseline to
posttreatment (Kling et al., 2010), such that reduc-
tions in behavior were driven by parents complet-
ing more homework practices. Parents’ between-
session strategy use has also been associated with
increased positive and supportive parenting prac-
tices, and decreases in children’s externalizing
behavior, even after accounting for attendance
(Ros et al., 2017).

The few studies examining parental adherence
to BPT specifically for youth with ADHD also sug-
gest the importance of parents’ between-session
practice. In one study of the Family-School Success
program, a multicomponent school-based inter-
vention for children with ADHD which includes
BPT, parents completed weekly written reports
of their between-session practice (Clarke et al.,
Parental Adherence and the Association to Child and Parenting
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2015). After accounting for attendance, an aggre-
gate score of parents’ between-session adherence
significantly predicted improvements in positive
parenting as well as child’s attention during home-
work completion and homework productivity. In
the open trial of the Collaborative Life Skills pro-
gram (CLS; Pfiffner et al., 2013), a multicompo-
nent school-based intervention for youth with
ADHD (N = 57), investigators found higher mean
clinician ratings of parent adherence (i.e., session
participation and homework completion) pre-
dicted improvements in symptoms of ADHD,
ODD, and social skills (Villodas et al., 2014).
Rooney et al. (2018) evaluated parent adherence
in a multicomponent clinic-based intervention,
the Child Life and Attention Skills program
(CLAS), which includes BPT adapted for youth
with ADHD Predominantly Inattentive Presenta-
tion, a child skills group, and classroom interven-
tion, relative to BPT alone. Utilizing a composite
of parent and clinician ratings of parent adherence
aggregated across sessions, Rooney et al. (2018)
found parent adherence predicted improvement
in child outcomes for the single-component, BPT
treatment. In a recent study of BPT plus medica-
tion for youth with ADHD and co-occurring
ODD or CD and severe physical aggression, par-
ent engagement (i.e., therapists ratings of parents’
knowledge and participation during sessions and
homework completion) was associated with
improved parent-rated ADHD and ODD symp-
toms (Joseph et al., 2019).

Only one study has demonstrated an associa-
tion between parent adherence and teacher-rated
treatment outcomes for youth with ADHD.
Villodas et al. (2014) found higher parent-rated
between-session strategy use was associated with
lower teacher-rated ODD symptom severity at
posttreatment. Further, despite parenting practices
being a primary target of BPT, only one study has
examined the impact of parent adherence on post-
treatment parenting outcomes (e.g., positive par-
enting behaviors, parental monitoring; Clarke
et al., 2015).

Critically, the impact of parental adherence in
BPT has been examined at the group level; thus,
it is unclear to what extent intra-individual differ-
ences in parent engagement are present across ses-
sions and impact treatment outcome.
Additionally, all prior studies of parent adherence
in BPT for ADHD or externalizing problems have
evaluated adherence as an overall percentage or
aggregate score, averaged across sessions during
treatment (e.g., Clarke et al., 2015; Rooney
et al., 2018; Villodas et al., 2014). This approach
fails to address the possibility that parents vary
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their use of strategies (between families and across
treatment weeks) and this variability in patterns of
adherence may significantly impact both immedi-
ate and long-term treatment outcomes. Examining
patterns or trajectories of parent may identify (a)
subgroups that require additional support to more
fully engage in BPT, (b) precise supports likely to
produce maximal engagement, and (c) critical
periods in treatment when supports may have the
most potent effects.

There is some evidence of heterogeneity in the
initial degree and consistency to which parents
adhere to BPT. Clarke et al. (2015) found parent
adherence during the first half of treatment was
more predictive of improved parenting and child
outcomes (i.e., inattention to schoolwork, produc-
tivity, teacher-rated ADHD/ODD) relative to
adherence at the end of treatment. In contrast,
Rooney et al. (2018) demonstrated late adherence
predicted improved child outcomes, whereas early
adherence predicted improved parenting out-
comes. One possible explanation for these dis-
crepant findings may lie in the timing of session
content presentation. It is possible certain parent-
ing skills drive certain treatment outcomes, such
that patterns regarding early vs. late adherence
may reflect whether specific parenting skills are
introduced earlier vs. later in the program. How-
ever, given the moderate sample sizes, the authors
were restricted to examining adherence at the
group level and modeling time as early or late
adherence (i.e., arbitrarily split at the mid-
intervention point). To date, no study has exam-
ined patterns of parent adherence during treat-
ment or how patterns predict treatment outcomes.

Current Study
The present study focused on examining trajecto-
ries of between-session strategy use among parents
participating in the CLS intervention for children
with ADHD. Important baseline child (i.e., sex,
ADHD medication status) and family characteris-
tics (i.e., single parent status, parent education
level), as well as parental attendance at treatment
sessions, were also examined as predictors of tra-
jectories of parental strategy use. Based on evi-
dence demonstrating single parents and parents
with lower levels of education are more likely to
disengage or drop out of BPT (Chacko et al.,
2016; Chronis-Tuscano et al., 2017), we hypothe-
sized these characteristics would be associated
with reduced treatment adherence. Consistent
with prior literature supporting the role of atten-
dance on parent BPT strategy use (e.g., Clarke
et al., 2015; Chacko et al., 2016; Rooney et al.,
2018; Villodas et al., 2014), we also hypothesized
Parental Adherence and the Association to Child and Parenting
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parent attendance to BPT would be associated
with trajectories of higher adherence. Finally, con-
sistent with past research (e.g., Owens et al.,
2018), we predicted ADHD-medication use and
child sex would not be associated with parent
adherence or post-intervention outcomes.

A secondary aim was to examine how weekly
trajectories of parent adherence during treatment
differentially predicted treatment outcomes. Addi-
tionally, this study evaluated how strategy use after
treatment ended was associated with the mainte-
nance of treatment outcomes at 6-month follow-
up. For the secondary aim and follow-up analyses,
we used outcome variables previously demon-
strated significant treatment response to CLS
(Pfiffner et al., 2013, 2016) including: parent-
and teacher-rated ADHD and ODD symptom
severity, organization problems, teacher-rated aca-
demic competence, and parent-rated positive par-
enting, involvement, and inconsistent parenting.
We hypothesized that those with more positive
treatment adherence patterns would be associated
with greater improvements in child behavior and
parenting practices from pre- to posttreatment.
We also hypothesized families with the least parent
adherence would display poorer treatment out-
comes. Since prior studies report mixed findings
depending on the outcome, informant, or measure
of adherence examined, we did not make hypothe-
ses regarding specific child or parenting outcomes
across parent and teacher informants.

Method

participants and procedures
The present study uses data from two separate
school-based investigations of CLS: (a) random-
ized controlled trial investigating the efficacy of
CLS relative to a waitlist control (Pfiffner et al.,
2016) and (b) an open trial of CLS (N = 57;
Pfiffner et al., 2013) for a combined sample of
N = 129. As youth in both original samples signif-
icantly improved compared to their baseline levels
on the outcomes of interest in the this study
(Pfiffner et al., 2016, 2013) and previously
reported mean levels of parent adherence were
similar across both studies (Villodas et al., 2014),
adherence trajectories were not predicted to differ
by subsample, although all analyses control for
this sampling. Participants were 129 children (M
age = 8.22 years, 27% girls) in 2nd–5th grade gen-
eral education classrooms at 22 schools in a large
northern California urban public-school district
who received the CLS intervention. Approxi-
mately six students participated per school. The
intervention was implemented in staggered (fall
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
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and winter) cohorts of two schools each over the
intervention period with: 5 cohorts (10 schools)
in the open trial of CLS (Pfiffner et al., 2013)
and 6 cohorts (12 schools) in the randomized trial
of CLS (Pfiffner et al., 2016).

All procedures were approved by the university
and school district institutional review board com-
mittees. Written consent (parents, teachers) and
assent (children) was obtained prior to study
enrollment. Study procedures, including full
description of the CLS intervention, recruitment
procedures, and sample characteristics are
described extensively in detail elsewhere (Pfiffner
et al., 2016, 2013). Children were referred by
school staff for ADHD symptoms and related
social and/or academic problems. Eligibility crite-
ria included (a) elevated ADHD symptoms (i.e.,
� 6 inattention symptoms and/or � 6 hyperactiv-
ity/impulsivity symptoms endorsed by the parent
or teacher on the Child Symptom Inventory (CSI;
Gadow & Sprafkin, 1997), (b) presence of impair-
ment in multiple domains/settings (i.e., as evi-
denced by parent and teacher ratings � 3 on the
Impairment Rating Scale (IRS; Fabiano et al.,
2006), (c) Full-Scale IQ � 80, and (d) both a care-
giver and a primary classroom teacher who were
able to participate in the study. Consistent with
baseline symptom severity and impairment
reported in prior studies (Pfiffner et al., 2013,
2016), in the combined sample for the present
study, baseline ADHD symptom severity (ranging
from 0-3; M = 1.73 [teacher-rated], M = 1.82
[parent-rated]) and baseline ratings of overall
impairment on the IRS (Fabiano et al., 2006) were
elevated (M = 4.42 [parent-rated], M = 4.62
[teacher-rated]). Approximately 48% of the sam-
ple (distributed similarly across the schools/co-
horts) also met symptom count criteria for
oppositional-defiant disorder (ODD), by having
four or more symptoms endorsed as often or very
often per parent or teacher report on the CSI. Chil-
dren taking medication (11.6%) were eligible to
participate if their medication regimen was stable.
Multi-informant measures were collected at base-
line, posttreatment, and 6-month follow-up during
the next academic year.

CLS is a 12-week collaborative school-home
intervention delivered by school-based mental
health providers (SMHPs) that integrates simulta-
neous delivery of three empirically supported,
manual-based treatments: (1) behavioral parent
training, (2) child social and life skills training,
and (3) teacher consultation and implementation
of daily behavior report cards in the classroom.
All treatment components were delivered by
SMHPs at the child’s school in close collaboration
Parental Adherence and the Association to Child and Parenting
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with teachers and parents. Parents participated in
a 10 weekly behavioral parent training group
and implemented parenting skills at home (see
Table S1 for BPT session topics). As part of the lar-
ger program, teachers also implemented daily
behavior report cards in the classroom tracking
2–3 target behaviors (e.g., following directions,
prosocial behaviors), which were reinforced daily
at home by parents and weekly at the child group
by SMHPs. All SMHPs were master’s-level social
workers or counselors who volunteered to imple-
ment the study interventions as part of their work
responsibilities. SMHPs attended an initial 8-hour
training and then weekly group training sessions
led by doctoral-level clinician trainers. Results of
an open trial (Pfiffner et al., 2013) and separate
RCT (Pfiffner et al., 2016) supported CLS as feasi-
ble and acceptable intervention with high imple-
mentation fidelity. CLS demonstrated marked
decreases in parent-and teacher-rated ADHD
symptoms, oppositional behavior, organization,
and academic impairment, compared with usual
services (Pfiffner et al., 2016).

measures

Parent Adherence
During Weeks 2 to 10 of the BPT sessions, parents
reported the number of days they used the BPT
strategies learned during the previous session on
a 5-point scale from 1 (no days) to 5 (everyday).
After the intervention, parents completed a post-
strategy use questionnaire in which they rated
how often they used the various BPT strategies
learned in group (e.g., attending, response cost)
on a scale ranging from 1 (not at all) to 5 (very
often/every day). On average, parents reported
using the strategies they learned in BPT during
the previous week (mean rating 3.5) and at the
end of CLS (mean rating of 3.6) more than half
of the time.

ADHD and ODD Symptoms
Parents and teachers completed the ADHD (18-
items) and ODD (8-items) scales on the Child
Symptom Inventory (CSI; Gadow & Sprafkin,
1997). Items correspond to DSM-IV symptoms
and are rated from 0 (never) to 3 (very often).
The CSI has normative data and acceptable test-
retest reliability and predictive validity for ADHD
and ODD (Gadow & Sprafkin, 1997). Parent and
teacher versions of the ADHD total severity score
(a = .89–.93) and the ODD total severity score
(a = .85–.94) were used in the present study.

Organizational Skills
Parents and teachers completed the Children’s
Organizational Skills Scale (COSS; Abikoff &
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
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Gallagher, 2009), which assesses organizational
skills problems pertinent to academic functioning.
Items are rated on a 4-point scale from hardly
ever/never to just about all the time (higher scores
indicate greater organizational impairment). The
COSS parent and teacher versions have excellent
internal consistency (as = .97–.98) and test–retest
reliability (rs = .94–.99) and evidence of structural,
convergent, and discriminant validity. In the pre-
sent study, parent and teacher ratings on the COSS
total T score were used (a = .90–.94).

Academic Competence
The Academic Competence standard (sex-specific)
scale on the teacher version of the Social Skills
Improvement System (Gresham & Elliot, 2008)
was used to measure academic functioning. This
scale measures reading and math performance,
academic motivation, and general cognitive func-
tioning. Each item is rated on a 5-point scale rela-
tive to students in the same class (lowest 10% to
highest 10%). This scale has high internal consis-
tency (a = .97) and test-retest reliability (r = .93)
and evidence of convergent and discriminant
validity.

Parenting Practices
Parents completed the Alabama Parenting Ques-
tionnaire (APQ; Essau et al., 2006), a 42-item
measure assessing positive and negative parenting
practices rated from 1 (never) to 5 (always). Sum-
mary scores are created for five parenting practices
(i.e., Involvement, Positive Parenting, Inconsistent
Discipline, Poor Monitoring, and Corporal Pun-
ishment). The APQ has demonstrated good inter-
nal consistency and construct validity (Essau
et al., 2006) and converges well with direct obser-
vations of parenting (Hawes & Dadds, 2006). In
the present study, the Parent Involvement
(a = .79–.90), Positive Parenting (a = .76–.91),
and Inconsistent Discipline (a = .77–.87) scales
were used to assess parenting outcomes.

Covariates
Cohort, sample (i.e., open trial or randomized
trial), child sex, and ADHD medication status at
baseline were examined as covariates. Parent
BPT attendance, baseline family demographic
characteristics including single-parent status and
parent education level, were examined as predic-
tors of adherence. Parent attendance was recorded
by the clinician at each session and was calculated
as a percentage of total possible sessions attended
(M = 79.4%).

analytic strategy
Data from participants who received the CLS
intervention from the open trial (N = 57) and
Parental Adherence and the Association to Child and Parenting
n for Youth With ADHDBehavior Therapy, https://doi.org/

https://doi.org/10.1016/j.beth.2020.09.007
https://doi.org/10.1016/j.beth.2020.09.007


6 Dvorsky et al.
RCT (N = 72) were collapsed and analyzed
together to maximize sample size.1 The first ques-
tion tested whether differential trajectories of
between-session strategy use were exhibited by
latent subpopulations of parents across the inter-
vention. We also examined whether covariates
predicted trajectories of between-session strategy
use. The second question assessed whether these
differential classifications of change in strategy
use were associated with post-intervention out-
comes. The third question tested whether strategy
use at post-intervention was associated with main-
tenance outcomes at six-month follow-up. All
models were estimated in Mplus Version 8.3
(Muthén & Muthén, 1998–2019). Full-
information maximum likelihood accommodated
missing data (i.e., included all available data for
each child).

To address the first two questions, growth mix-
ture modeling (GMM) was used. GMM attempts
to capture sample heterogeneity by examining
multiple latent subpopulations that differ in model
parameters (intercepts and slopes) and allowing
variability around these parameters within each
class (Muthén & Muthén, 2000). Of note, GMMs
do not necessarily assume growth exists; rather,
latent classes may exhibit positive slopes, negative
slopes, or no change over time. A visual inspection
of individual trajectories indicated a high level of
variability between individuals, as well as a high
number of nonlinear trajectories of strategy use.
Specifically, some trajectories of strategy use
exhibited periods of rapid acceleration (i.e., initial
acquisition) followed by deceleration. To account
for the rapid increases that occurred for many
across the first few sessions, we used a freed load-
ing growth model, where the first time point was
fixed to 0 and last time point was fixed to 1, with
all intermediate time points freely estimated. As
such, the estimated factor loadings for the interme-
diate time points represent the total change
1 Using procedures described by Miyazaki and Raudenbush

(2000), we first tested whether or not it was justified to converge

separate samples in a common growth model. Using a multi-group
growth model in Mplus, we tested the assumption of invariance of

growth parameters across the samples by constraining growth

parameters to be equal. Chi-square dierence tests revealed the fit of
a model with equality constraints did not significantly dier from a

model a freely estimated model, Dv2(5) = 9.98, p = .08. We also

tested for sample eects on the trajectory of adherence by estimating

a conditional growth curve model in which the growth factors
were regressed on sample. Sample did not significantly predict any

of the growth factors (ps > 0.05). Together, we concluded that

there were no systematic sample eects in the level and shape of the

parent strategy use trajectory which supports modeling a con-
verged trajectory collapsing data across samples in subsequent

analyses.
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observed between the first and last time point
(McArdle, 2009).

Muthén and colleagues (e.g., Lubke & Muthén,
2007; Muthén & Muthén, 2000) emphasize that
to support interpretation, it is important to con-
sider not only the growth trajectories but also
covariates and distal outcomes (i.e., predictive
validity). Consistent with recent studies using
GMM to examine heterogeneity (e.g., Breaux
et al., 2019; Dvorsky et al., 2019), we performed
these analyses in three steps. First, we evaluated
an unconditional GMM with classes K (in which
K = 1, 2, 3, 4). Following best practice (Muthén
& Muthén, 2000), a combination of empirical
(i.e., [sample size adjusted] Bayesian Information
Criterion [BIC], Akaike Information Criteria
[AIC], Lo-Mendell-Rubin [LMR] adjusted likeli-
hood ratio test for K-1 classes, bootstrapped para-
metric likelihood ratio test [BLRT], statistical
significance of parameter estimates for intercepts
and slopes) and substantive (i.e., proportion
assigned to each class) criteria were used to deter-
mine the optimal number of classes. Second, we
evaluated a conditional GMM model involving
key predictors of class membership (i.e., parent
attendance, single parent status, parent education,
child sex, ADHD medication status, and cohort/
sample). Third, we examined a conditional
GMM involving posttreatment outcomes at post
and follow-up using the auxiliary function in
Mplus and Vermunt’s (2010) three-step proce-
dure. Models controlled for pretreatment (base-
line) score for the respective outcome measure
and significant covariates. This approach involved
regressing treatment outcome variables, one at a
time, onto an indicator that represents an individ-
ual’s most likely GMM class membership (i.e., tra-
jectory that most closely approximated their data).
This procedure minimizes potential bias in predic-
tive models by using information about classifica-
tion probabilities, obtained from the standard
output of the unconditional GMM to represent
the measurement error associated with forcing
individuals into a particular GMM class. To pro-
vide an estimate of effect size for any significant
predictors and outcomes of class membership,
Cohen’s d was calculated based on model esti-
mated means and standard errors for each class.

Finally, we examined whether parent strategy
use at post-intervention predicted child behaviors
and parenting practices at 6-month follow-up. A
series of regression analyses examined post-
strategy use predicting each of the child and par-
enting follow-up outcomes. Models controlled
for pretreatment score for the respective outcome
measure, cohort/sample, and parent attendance.
Parental Adherence and the Association to Child and Parenting
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Sandwich variance estimators were used to adjust
standard errors to account for students within
schools. Multicollinearity was tested using
collinearity diagnostics (i.e., variation inflation
factors and tolerance levels). Standardized regres-
sion weights are presented as a measure of effect
size.

Results

trajectories of parent adherence
during treatment
A series of unconditional GMMs were estimated
that differed solely in the number of assumed
classes (1–4). Each model assumed a freed func-
tional form of change with variation in intercepts
and slopes across all classes. Inspection of the
BIC and AIC favored a three-class solution
(BIC = 1,750.07; AIC = 1,678.93) and the boot-
strapped parametric likelihood ratio test (BLRT)
test statistic was significant for the three-class
(p < .001) but not four-class (p = .67) solution,
favoring the three-class solution. Collectively,
these results indicated a three-class solution was
optimal for modeling parent between-session strat-
egy use (Table S2). The three-class solution ade-
quately discriminated between classes with class
probabilities ranging from .86 to .94. To investi-
gate the stability of this three-class solution, we
reestimated the model with different starting val-
ues for the growth parameters. The solution
proved robust for different starting values, sug-
gesting that the optimization was not achieved
through identification of a local maximum. Trajec-
tories for the three-class model are displayed in
Fig. 1. Two classes made increasing improvements
in parent strategy use: (1) a “high-increasing” class
(27.5%) that started with high adherence that
increased slightly (lslope = .38, p = .04), and (2) a
“low/high-rapid increasing” class (20.3%) that
demonstrated rapid increases during the first
4 weeks which then decelerated (lslope = .81,
p < .001); and 3) a “low/moderate-stable” class
that remained stable (52.2%) throughout the
intervention period (lslope = .18, p = .41).

predictors of parent adherence
trajectories
After class enumeration, we examined the associa-
tions between key covariates (i.e., parent atten-
dance, single parent status, parent education,
child sex, ADHD medication status, and cohort/
sample) by estimating their effects in a conditional
GMM. The conditional model resulted in
improved model fit (BIC = 1,530.45;
AIC = 1,472.70) and, importantly, no substantive
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
Outcomes Following a Multicomponent School-Home Interventio
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changes in the model classes occurred after the
covariates were included, demonstrating model
stability. In support of the validity of the distinc-
tion between the three classes, child sex and
ADHD medication status did not significantly dif-
fer across the trajectories of adherence (ps > .05).
Contrary to expectations, baseline family charac-
teristics including single parent status and parent
education level did not significantly predict class
membership (ps > .05). For model parsimony,
these nonsignificant covariates were trimmed from
subsequent models. Parent attendance significantly
predicted adherence trajectory classes such that
the high-increasing (M = 86.7%, SE = 2.36;
b = 4.19, p = .04, d = .49) and low/high-rapid
increasing (M = 90.0%, SE = 2.56; b = 5.04,
p = .02, d = .62) classes had significantly higher
attendance rates than those in the low/moderate-
stable (M = 75.2%, SE = 3.33) adherence class.
Given the study design, we also examined cohort
and sample as covariates in the conditional model,
which did not significantly differ across the latent
classes (ps > .05), further strengthening our
approach to collapse across samples/cohorts.

trajectories of parent adherence
predicting intervention outcomes
Means and associations between the three trajec-
tory classes and post-intervention outcomes are
reported in Table 1. Class membership signifi-
cantly predicted teacher-rated academic compe-
tence at post-intervention, such that individuals
in the high-increasing (M = 96.21, SE = 2.26;
v2 = 7.46, p = .006, d = .46) and low/high-rapid
increasing (M = 96.09, SE = 2.68, v2 = 6.52,
p = .01, d = .44) classes had significantly higher
teacher-rated academic competence than those in
the low/moderate-stable (M = 86.64, SE = 2.93)
adherence class, controlling for baseline teacher-
rated academic competence and relevant covari-
ates. Class membership also significantly predicted
parent-rated ADHD symptoms, with the high-
increasing class (ADHD: M = 17.95, SE = 1.52;
v2 = 9.97, p < .001, d = .53) and low/high-rapid
increasing class (M = 18.55, SE = 1.37; v2 = 9.43,
p < .001, d = .49) displaying significantly less
ADHD symptom severity than individuals in the
low/moderate-stable class (M = 27.92, SE = 2.72),
controlling for baseline parent-rated ADHD and
relevant covariates. Class membership similarly
predicted parent-rated ODD, with those in the
high-increasing class (M = 5.59, SE = .78;
v2 = 8.22, p = .004, d = .49) and low/high-rapid
increasing class (M = 6.40, SE = .68; v2 = 6.17,
p = .009, d = .39) displaying significantly fewer
ODD symptoms than the low/moderate-stable
Parental Adherence and the Association to Child and Parenting
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FIG. 1. Trajectories for the Three-Class Growth Mixture Model of Parent Adherence over the 10 Weeks of Intervention. Note. Sample
means and model estimated means are plotted for each latent class and the percentage of the total sample represented in each trajectory
class (20.3–52.2%) is also presented.

8 Dvorsky et al.
(M = 10.02, SE = 1.29) adherence class, control-
ling for baseline parent-rated ODD. Participants
in the two increasing classes demonstrated similar
levels of child post-intervention outcomes
(ADHD, ODD, academic competence). Class
membership also significantly predicted parent
involvement at post-intervention, such that those
in the high-increasing class displayed significantly
greater involvement (M = 43.24, SE = 1.10) than
individuals in the low/high-rapid increasing
(M = 39.56, SE = .99; v2 = 6.05, p = .014, d = .45)
and low/moderate-stable (M = 38.76, SE = 1.11;
v2 = 6.78, p = .007, d = .56) adherence classes,
controlling for baseline parent involvement and
relevant covariates. Class membership similarly
predicted positive parenting, such that those in
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
Outcomes Following a Multicomponent School-Home Interventio
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the high-increasing class displayed significantly
more positive parenting (M = 27.74, SE = .62)
than individuals in the low/high-rapid increasing
(M = 25.80, SE = .64; v2 = 4.71 p = .03, d = .54)
and low/moderate-stable (M = 25.56, SE = .65;
v2 = 5.37, p = .02, d = .63) adherence classes, con-
trolling for baseline parent involvement and rele-
vant covariates. The high-increasing class
(M = 12.68, SE = .90; v2 = 6.41, p = .009, d = .52)
and low/high-rapid increasing class (M = 12.80,
SE = .91; v2 = 5.49, p = .019, d = .51) also dis-
played significantly less inconsistent parenting
than the low/moderate-stable class (M = 16.36,
SE = .95), controlling for baseline inconsistent
parenting and relevant covariates. Class member-
ship did not significantly predict parent or
Parental Adherence and the Association to Child and Parenting
n for Youth With ADHDBehavior Therapy, https://doi.org/
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Table 1
Post treatment Outcomes by Parent Adherence Trajectory Class Membership

Class specification means Wald v2 tests of mean equality

(1) High-Increasing

M (SE)

(2) Low/High-Rapid

Increasing

M (SE)

(3) Low/Moderate

Stable

M (SE)

High-Increasing vs.

Low/High-Rapid

Increasing

High-Increasing vs.

Stable

Low/High-Rapid

Increasing vs. Stable

Post Treatment Outcomes

PR ADHD 17.95 (1.52) 18.55 (1.37) 27.92 (2.72) 07 9.97*** 9.43***

TR ADHD 17.95 (1.66) 20.04 (2.79) 20.68 (1.48) .64 1.83 .04

PR ODD 5.59 (.78) 6.40 (.68) 10.02 (1.29) .48 8.22** 6.17**

TR ODD 3.83 (.80) 4.54 (.69) 4.95 (1.34) .35 .47 .08

TR Academic Competence 96.21 (2.26) 96.09 (2.68) 86.64 (2.93) .02 7.46** 6.52**

PR Organization Problems 54.96 (1.38) 54.21 (2.19) 56.92 (1.57) .08 .81 .82

TR Organization Problems 59.39 (2.93) 57.24 (1.97) 62.05 (2.09) .36 .25 1.93+

PR Parent Involvement 43.24 (1.10) 39.56 (.99) 38.76 (1.11) 6.05** 6.78** .25

PR Positive Parenting 27.74 (.62) 25.80 (.64) 25.56 (.65) 4.71* 5.37** .05

PR Inconsistent Parenting 12.68 (.90) 12.80 (.91) 16.36 (.95) .01 6.41** 5.49*

Follow-up Treatment Outcomes

PR ADHD 17.85 (1.65) 17.20 (1.53) 20.63 (1.93) .08 1.93 1.94

TR ADHD 23.52 (2.50) 19.35 (2.03) 26.27 (2.11) 1.54 .49 2.46+

PR ODD 5.21 (1.78) 4.75 (1.04) 7.95 (1.11) .50 4.10* 6.20**

TR ODD 4.69 (1.03) 4.54 (.86) 6.44 (1.62) .39 .98 1.56

TR Academic Competence 89.09 (2.65) 92.60 (3.09) 88.27 (4.44) .71 .02 .50

PR Organization Problems 57.11 (1.15) 54.88 (1.27) 58.51 (1.26) 1.66 .31 2.14+

TR Organization Problems 63.48 (1.76) 59.85 (1.97) 63.95 (1.92) 1.92 .09 1.97+

PR Parent Involvement 41.99 (.92) 41.32 (1.04) 36.78 (1.43) .08 6.90** 8.03**

PR Positive Parenting 27.06 (.59) 24.55 (.88) 24.67 (.94) 4.63* 4.11* .02

PR Inconsistent Parenting 13.21 (1.48) 12.45 (.76) 16.33 (1.14) 1.75 6.02* 6.72**

Note. PR = parent rated. TR = teacher rated. ADHD = attention-deficit/hyperactivity disorder symptom severity. ODD = oppositional defiant disorder symptom severity. Wald = multivariate Wald

v2(1) and represents differences in the likelihood of having higher (or lower) levels on each out of the treatment outcomes controlling for baseline levels of each respective outcome, parent

attendance, and cohort/sample. +p < .10. *p < .05. ** p < .01. *** p < .001.
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teacher-rated organization or teacher-rated
ADHD/ODD at post-intervention.

We also explored the associations between the
three trajectory classes and intervention outcomes
at the six-month follow-up assessment, controlling
for baseline levels of each respective outcome, par-
ent attendance, and cohort/sample (Table 1). Sim-
ilar to findings at post-intervention, at follow-up,
class membership significantly predicted parent-
rated ODD, such that individuals in the high-
increasing (M = 5.21, SE = 1.78; v2 = 4.10,
p = .04, d = .29) and low/high-rapid increasing
(M = 4.75, SE = .64; v2 = 6.20, p = .01, d = .39)
adherence classes demonstrated significantly less
parent-rated ODD than those in the low/moderate
stable (M = 7.95, SE = 1.11) adherence class. Class
membership also predicted parent involvement at
follow-up, such that individuals in the high-
increasing (M = 41.99, SE = .92; v2 = 6.90,
p = .009, d = .44) and low/high-rapid increasing
(M = 41.32, SE = 1.04; v2 = 8.03, p = .006,
d = .52) adherence classes displayed significantly
more involvement than participants in the low/-
moderate stable (M = 36.78, SE = 1.43) adherence
class. Class membership similarly predicted incon-
sistent parenting at follow-up, such that individu-
als in the high-increasing (M = 13.21, SE = 1.48;
v2 = 6.02, p = .02, d = .34) and low/high-rapid
increasing (M = 12.45, SE = .76; v2 = 6.72,
p = .01, d = .47) adherence classes displayed signif-
icantly less inconsistent parenting than partici-
pants in the low/moderate stable (M = 16.33,
SE = 1.14) adherence class. Class membership sig-
nificantly predicted positive parenting at follow-
up, with the high-increasing (M = 27.06,
SE = .59) adherence class displaying significantly
more positive parenting at follow-up than the
low/high-rapid increasing (M = 24.55, SE = .88;
v2 = 4.63, p = .03, d = .65) and low/moderate-
stable (M = 24.67, SE = .94; v2 = 4.11, p = .04,
d = .36) classes. The classes did not differ across
parent or teacher-rated organization, ADHD
severity, or teacher-rated ODD or academic com-
petence at follow-up.

post-strategy use predicting follow-
up outcomes
Finally, we examined parents’ strategy use at post-
treatment as a predictor of follow-up child and
parenting outcomes. Multicollinearity between
predictors/covariates was not demonstrated with
variance inflation factors much less than 10 (be-
tween 1 and 5) and tolerance above .20
(Bowerman & O’Connell, 1990). Controlling for
the baseline score for the respective outcome, par-
ents’ overall strategy use at post significantly pre-
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
Outcomes Following a Multicomponent School-Home Interventio
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dicted parent-rated ODD (b = �.22, SE = .07,
p = .001), teacher-rated ODD (b = �.15,
SE = .06, p = .02), parent-rated organization
(b = �.19, SE = .08, p = .02), teacher-rated aca-
demic competence (b = �.21, SE = .10, p = .04),
parent involvement (b = .20, SE = .08, p = .01),
positive parenting (b = .18, SE = .08, p = .04),
and inconsistent parenting (b = �.21, SE = .09,
p = .02) at follow-up. Parent post-strategy use
was unrelated to ADHD severity (parent-rated:
b = �.13, SE = .08, p = .12; teacher-rated:
b = .05, SE = .07, p = .49) and teacher-rated orga-
nization (b = .02, SE = .09, p = .85). Parent atten-
dance, cohort, and sample were not associated
with any follow-up outcomes (ps > .05).

Discussion
This is the first study to empirically examine the
heterogeneity in parent adherence to behavioral
treatment for children with ADHD. This study
evaluated the role of varying trajectories of parent
engagement for differentially predicting parent-
and teacher-rated measures of intervention
response. Interestingly, although there was signifi-
cant variability across families, most parents
demonstrated at least moderate adherence to
BPT skills throughout the intervention. Approxi-
mately half of families reported using the parent-
ing skills “about half the time,” which was stable
throughout the intervention (52.2%); whereas
the remaining families increased their strategy
use during the intervention period, especially in
the first 4 to 5 weeks, to “most days” or more.
Some families demonstrated substantial improve-
ment in between-session BPT skills utilization by
the 4th week (20.3%) and another set of families
were highly adherent from the start of the inter-
vention and increased even more across the treat-
ment weeks (27.5%). Importantly, as
hypothesized the two adherence trajectories in
which adherence increased during treatment (i.e.,
high-increasing and low/high-rapidly increasing),
were positively associated with parent- and
teacher-rated child outcomes, as well as positive
parenting. These results highlight the importance
of individual differences in engagement and
change in parent between-session strategy use dur-
ing BPT.

Interestingly, child and family characteristics
(i.e., single parent status, parent education level,
child sex, medication status) did not significantly
differentiate between the trajectories of adherence.
This finding is in contrast to our hypothesis and
prior work demonstrating family sociodemo-
graphic factors, especially single-parent status,
are associated with treatment engagement
Parental Adherence and the Association to Child and Parenting
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(Haine-Schlagel & Walsh, 2015) and may moder-
ate treatment response among youth with ADHD
(e.g., Green et al., 2020; Rieppi et al., 2002). This
may be because the BPT program was delivered in
schools, during times convenient for families (e.g.,
before school, after dropoff), potentially reducing
the impact of certain barriers to parent engage-
ment often observed in clinic-based interventions.
Conversely, parent attendance was significantly
higher among families in both of the two increas-
ing adherence trajectories relative to those in the
low/moderate-stable trajectory of adherence. Yet
attendance did not significantly predict child and
family post-intervention or follow-up outcomes
in subsequent models. The limited role of atten-
dance for predicting intervention response con-
firms prior research indicating attendance is not
sufficient for treatment success and between-
session skills use is essential for improved out-
comes (Clarke et al., 2015; Rooney et al., 2018).

In addition to extending previous work
(Rooney et al., 2018; Villodas et al., 2014) by
demonstrating that parental adherence predicts
both child and parenting outcomes, this study adds
novel information about the impact of trajectories
of parental adherence throughout the intervention
period. Results of the GMMs revealed that fami-
lies whose parents used strategies at increasing
rates and at least “most days” by mid-
intervention experienced significantly greater
reductions in parent-rated ADHD (ds = .49–.53)
and ODD (ds = .39–.49) symptom severity,
increases in teacher-rated academic functioning
(ds = .44–.46), and improved parenting practices
(ds = .51–.52) relative to those with stable and
low/moderate adherence (used strategies “about
half the time”) during treatment. Interestingly,
the low/moderate-stable adherence trajectory
improved significantly less on parent-rated ADHD
and ODD and teacher-rated academic outcomes
relative to both the low/high-rapidly increasing
and high-increasing adherence trajectories;
whereas there were no significant distinctions in
level of response between the low/high and high
adherence trajectories of adherence for any child
outcomes. This finding suggests that continued
growth in strategy use and practice on at least
“most days” is optimal for predicting positive
child behavior and academic outcomes.

Our findings suggest that parent adherence
within the first four to five sessions is particularly
critical for predicting immediate and sustained
treatment outcomes. One explanation for this
finding may be due to the order of BPT content.
That is, similar to traditional BPT programs, the
BPT component in CLS starts with positive rein-
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
Outcomes Following a Multicomponent School-Home Interventio
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forcement strategies (e.g., praise, rewards, quality
time/attending) in order to establish a positive
foundation before introducing negative conse-
quences. High adherence by Week 4 or 5 is partic-
ularly critical for predicting who benefits most
from treatment, and this finding is consistent with
prior studies showing that initial treatment
engagement is especially critical for posttreatment
outcomes (Chacko et al., 2012; Clarke et al.,
2015). Since positive BPT strategies were covered
in the first few sessions, parents who displayed
high adherence at the outset of treatment may
have been more successful using positive BPT
strategies (e.g., praise, rewards, positive attention),
which in turn may explain the greater improve-
ment on positive parenting outcomes at posttreat-
ment. If parent strategy use is monitored closely
during treatment, providers implementing BPT
could identify optimal responders from subopti-
mal responders early on in treatment. This can
be used to troubleshoot relevant barriers or tailor
strategies to facilitate engagement and optimize
treatment gains.

Notably, effect sizes for trajectory differences in
treatment outcomes were largest at home (parent
ratings) relative to school (teacher ratings). One
explanation for this finding is perhaps child behav-
iors at home (e.g., following a morning routine,
completing chores) are more sensitive to changes
in parent adherence to BPT in a multicomponent
school-home intervention. Child outcomes from
intervention in the school setting may be more
strongly associated with teacher adherence to
other components of the CLS intervention relative
to parent adherence to BPT. However, we did find
parents with increasing between-session strategy
use throughout treatment were more likely to
experience significant improvements in teacher-
rated academic competence at post-intervention.
Parents’ posttreatment strategy use was also asso-
ciated with improved teacher-rated academic com-
petence at follow-up. These findings may be an
indicator of parent’s level of involvement with
their child’s academic behaviors at home (e.g.,
monitoring homework, facilitating a homework
routine). Such involvement may be more directly
related to improved academic competence at
school than other teacher-rated child behavior
outcomes.

Further, moderate to high and increasing levels
of parents’ strategy use during treatment signifi-
cantly predicted greater reductions in parent-
rated, but not teacher-rated, oppositional behavior
at post and follow-up. These findings are consis-
tent with a recent examination of BPT adherence
in a family-school intervention for children with
Parental Adherence and the Association to Child and Parenting
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ADHD. Specifically, Clarke et al. (2015) similarly
demonstrated parent adherence predicted
improvements in teacher-rated academic perfor-
mance as well as in parent- but not teacher-rated
ADHD/ODD severity. However, this finding is in
contrast to prior work (Villodas et al., 2014) sug-
gesting that parents’ overall strategy use is associ-
ated with teacher-rated oppositional behavior at
posttreatment. It is possible that our failure to
replicate this finding is a result of the overall low
prevalence of teacher-rated ODD behaviors in
the current sample. Teacher ratings of ODD sever-
ity (Ms = 4.91 – 6.49, SDs = 4.44 – 5.72) were low
at all timepoints and significantly lower than par-
ent ratings (Ms = 6.45–10.05, SDs = 3.61–5.87).
Another explanation for the discrepant findings
may be due to differences in the measurement of
parental adherence. Prior studies have examined
parent adherence as an aggregate sum collapsed
across all sessions (e.g., Clarke et al., 2015;
Rooney et al., 2018; Villodas et al., 2014), rather
than evaluating parents’ strategy use at multiple
time points. Whereas an aggregated approach
assumes similar levels of adherence across all ses-
sions and individuals, the present study explored
patterns of change in adherence throughout BPT
for predicting child and parenting outcomes. Fur-
ther, assessing the frequency of strategy use, the
present analyses captured greater variability in
changes in adherence throughout treatment as
opposed to a dichotomous assessment of whether
or not homework was completed, which has been
commonly used in prior studies (e.g., Chacko
et al., 2016).

Interestingly, trajectories of strategy use during
treatment were not differentially associated with
parent- or teacher-rated organization at post or
follow-up assessment periods. Prior examinations
of parent adherence to BPT for children with
ADHD have also failed to find significant associa-
tion between adherence and organizational skills
outcomes (Clarke et al., 2015; Rooney et al.,
2018). One explanation for the lack of association
between weekly parent adherence and child orga-
nization skills is that in the CLS program, as in
other BPT programs, the majority of parenting
strategies focus on behavioral targets rather than
on organizational skills per se. However, it is
important to note that in our randomized trial
(Pfiffner et al., 2016), the CLS intervention yielded
sizable improvements in parent- and teacher-rated
organizational skills relative to usual services, and
in this study, parent strategy use at the end of
treatment predicted reduced organizational prob-
lems at follow-up. Therefore, while parent adher-
ence may contribute to long-term improvements
Please cite this article as: Dvorsky, Friedman, Spiess et al., Patterns of
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in organization, it is quite possible that the teacher
and child treatment components of CLS (which
incorporated organizational skills training fea-
tures) were more critical for immediate outcomes
than parent adherence trajectories during treat-
ment per se.

In contrast to effects on outcomes immediately
following treatment, parents’ between-session
adherence failed to differentially predict sustained
improvements in parent-rated ADHD symptoms
and teacher-rated academic competence at 6-
month follow-up. Conversely, high and increasing
levels of adherence during treatment was associ-
ated with greater improvements in parent-rated
ODD and parenting behaviors at follow-up. Inter-
estingly, when comparing trajectories of strategy
use it appears that parent adherence during the last
few weeks of BPT is especially critical for predict-
ing maintenance of treatment outcomes, which is
consistent with our findings that parent adherence
at the end of treatment was important for main-
taining improvements in child outcomes and par-
enting behaviors. Specifically, parents’
posttreatment adherence predicted maintenance
of gains at 6-month follow-up across all parenting
measures, parent- and teacher-rated ODD, parent-
rated organization, and teacher-rated academic
competence. Relative to patterns of change in
between-session strategy use during treatment,
parents’ strategy use at posttreatment was a stron-
ger predictor of sustained improvements in parent-
and teacher-rated child outcomes at follow-up.

Interpretation of these differences is compli-
cated by the possibility that strategy use may be
confounded by the current severity of children’s
symptoms and impairments, an observed attenu-
ated response to treatment, or a failure to make
gains during the course of treatment. While this
does not threaten our findings, it strongly suggests
that BPT skill use following intervention is a requi-
site and critically important component for long-
term improvements. Our findings also support
the need for examining adherence in closer prox-
imity to outcomes, as well as supporting greater
adherence after treatment ends. For instance, it is
possible that use of more proximal indices of treat-
ment response, such as weekly assessments of child
behavior targets, may be more closely associated
with between-session strategy use. Future research
is needed to understand how patterns of change in
child behavior during treatment are associated
with parallel patterns of parental strategy use both
during treatment and maintenance periods.

Overall, our findings suggest that augmentations
to promote adherence and reduce barriers to BPT
skill usage, particularly during the maintenance
Parental Adherence and the Association to Child and Parenting
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period, are needed. That is, barriers to adherence
are compounded following cessation of treatment,
as clinician expertise, support from other parent-
group members, and prompting/social reinforce-
ment of skill use from providers is withdrawn.
Recent work suggests that promoting active skill
use after treatment (e.g., via booster sessions, tech-
nology augmentations) results in maintained gains
across several parent and child outcome domains
at 12-months follow-up (DuPaul et al., 2013;
Lindhiem et al., 2015). Given (a) the precipitous
decline in treatment gains often associated with
treatment cessation and (b) this study’s findings
that increasing between-session skill use predicts
improved treatment outcomes, adherence promot-
ing mechanisms and tools are sorely needed. For
example, personalized approaches and ongoing
support via novel digital health tools is a growing
area of research that can be harnessed to improve
parent adherence.

limitations and future directions
The methodological and practical implications of
the current findings should be considered within
the context of study’s limitations. The primary
limitation of this study is that the measure of par-
ent strategy use is comprised of a self-report mea-
sure completed by parents at each session. While
this is consistent with prior studies of parent
engagement in BPT (Ros et al., 2017; Stokes
et al., 2016), this measure is limited by reporting
bias and does not necessarily assess the quality of
parenting skills implementation. It is important
for future work to include multimethod assess-
ments of parent engagement, including ecological
momentary assessments (e.g., daily diary of child
behavior and in vivo skills used to manage), natu-
ralistic observation (e.g., video/audio recordings),
and/or coding of homework practice products
(e.g., coding the quality of home routine plan;
Clarke et al., 2015). It is also important to recog-
nize that the appropriate frequency of strategy use
is likely to differ depending on the BPT strategy.
For example, praise and positive reinforcement
strategies could (and should) be used on a daily
basis, whereas some strategies (e.g., response cost)
may not need to be used as frequently. Future
research should explore both the frequency and
appropriateness of various BPT strategies given
the context and child behaviors (e.g., see
Lindhiem et al., 2020). In addition, our sample
size may have limited the number of trajectory
classes we were able to examine given small class
membership. It is possible that other trajectories
of adherence also exist that were not captured in
the present data. Further, we were not able to
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assess trajectories of strategy use after post-
intervention (during the follow-up period). It is
important to continue to examine facilitators of
sustained strategy use during this follow-up period
and the implications for sustained parent skills use
for long-term child and family outcomes. Relat-
edly, feasible methods for assessing and monitor-
ing parent skills utilization after treatment has
ended are also needed.

Future research should examine whether these
trajectories hold in other cultural contexts, such
as in other geographic areas, among different
racial and ethnic groups, among different family
structures, and other socioeconomic stratums.
The present sample may not be representative of
children presenting to clinic settings or those tak-
ing medication for ADHD at higher rates. Of note,
there is evidence of regional variations in medica-
tion use for ADHD (e.g., Visser et al., 2014), with
lower rates in the region where this study was col-
lected relative to other areas of the country. Given
the two present samples used medication infre-
quently (11.6%), it is possible that concurrent
medication use or medication-first treatment may
undermine parent engagement in BPT intervention
(e.g., Coles et al., 2020) or substantially impact
the degree of improvement in child symptoms or
functional impairment.

It is also important for future research to exam-
ine the role of additional barriers and facilitators
(e.g., parental ADHD, parenting stress) for pre-
dicting trajectories of strategy use. Future efforts
should explore how these associations impact the
process of sustained strategy use and positive child
and parenting outcomes in response to treatment.
Further, the present study did not evaluate other
child-level factors such as social emotional func-
tioning, which may predict treatment response in
behavioral interventions for youth with ADHD
(Dvorsky & Langberg, 2016; Dvorsky et al.,
2016). Further, because none of the examined
child/family characteristics significantly predicted
parents between-session strategy use, except for
parental session attendance, increased efforts to
identify mechanisms that promote parent adher-
ence and in vivo skills implementation are war-
ranted. For example, in the present study, there
were in-session opportunities for parents to role-
play and practice BPT skills, as well as to complete
specific home-activity planning using guided
handouts and activities (e.g., creating a home-
rewards system, selecting activities and scheduling
time to practice attending) to promote parents’
ability to successfully implement BPT skills at
home. It is important for future work to evaluate
the role of increased in-session practice and other
Parental Adherence and the Association to Child and Parenting
n for Youth With ADHDBehavior Therapy, https://doi.org/
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between-session techniques (e.g., text reminders,
brief between-session check-in phone calls), as
well as potential family-level mechanisms that
may accelerate skills use among those parents with
less optimal adherence. Additionally, given the
CLS intervention is implemented by school per-
sonnel at school sites, it is possible that teachers’
awareness of treatment or parent’s DRC usage
may have influenced their post-intervention rat-
ings. Objective child outcome measures for assess-
ing response to treatment (e.g., masked behavioral
observations) would avoid possible rater bias or
expectancy and are important to include in future
studies. Finally, given parent adherence predicted
teacher-rated treatment outcomes in the school
setting, future research should examine adherence
across components (i.e., parenting, classroom,
child skills interventions) and explore potential
interactive effects across multiple levels of inter-
vention with a larger sample.
conclusions
This study examined trajectories of parent strategy
use during the Collaborative Life Skills (CLS)
intervention program for youth with ADHD and
is the first study to examine latent growth trajecto-
ries of parental adherence. By assessing differences
in levels and change in parent adherence, we iden-
tified three unique trajectories of between strategy
use that were differentially associated with post-
and follow-up treatment outcomes including child
behavior, organization, academic functioning, as
well as parenting outcomes. A key finding is
approximately half of families (47%) display gen-
erally high strategy use that increases throughout
treatment. The remaining majority exhibit stable
adherence, using BPT strategies “about half of
the time” during treatment. This study contributes
to a small but growing literature examining the
impact of parent skill acquisition and utilization
for promoting positive immediate and sustained
treatment. Overall, findings suggest that differ-
ences in trajectories of adherence exist across par-
ents and that high and increasing strategy use is
associated with significantly better treatment out-
comes at posttreatment and follow-up. Further,
stagnant strategy use may be an important factor
in explaining the lack of treatment response for
some youth with ADHD. Our findings support
the need for future work that focuses on monitor-
ing and optimizing parent strategy use, particu-
larly during the beginning of treatment.
Specifically, these findings support the need for
interventions focused on addressing parent
engagement, reducing or compensating for inher-
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ent barriers, and facilitating effective skill use
beyond the treatment setting.
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