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ABSTRACT

Families of children with neurodisabilities often face significant child behavioral challenges that can affect overall family func-
tioning and well-being. This randomized controlled trial (RCT) used family resilience theory as the investigative framework to
examine the impact of an online parenting program designed to address child behavioral challenges. Parents of children with a
range of neurodisabilities were randomized into three groups: a self-directed online parenting program, the same program with
coaching support, and a control group. Family well-being was measured using the SCORE-15 at baseline, 5, and 10 months. The
primary analysis included a per-protocol sample comprising self-directed participants who completed > 8 of 12 modules, coached
participants who completed >8 modules and > 8 coaching sessions, and all control-group participants. Linear mixed models
(LMMs) were used to analyze the repeated measures data, followed by standard linear regression models to assess the average in-
tervention effect at each time point. Clinically significant changes were calculated via the reliable change index (RCI). Of the 454
families randomized, 422 participants had at least one available SCORE-15 assessment (self-directed: n =140; coached: n=139;
control: n=143). Descriptively, mean SCORE-15 scores remained relatively stable in both intervention groups but increased over
time in the control group (lower scores indicate better family functioning). Broader results from the full-sample analysis are
reported separately (publication forthcoming). The present analyses focus on the 248 participants who met the per-protocol ad-
herence criteria (self-directed: n =36; coached: n=60; control: n=152). Families that reported higher baseline family well-being
were associated with greater adherence to the intervention. Participants in both intervention groups demonstrated significant
improvements in family well-being relative to the control group. The coached version of the intervention demonstrated a more
robust and persistent impact relative to the self-directed version, particularly with respect to communication-related subscales.
Across both versions of the intervention 10%-28% of participants experienced reliable clinical change. The findings from our
analysis suggest that both versions of the parenting program led to notable enhancements in aspects of family well-being, with
the coached group exhibiting particularly remarkable improvements. Our study highlights that parenting interventions can con-
tribute to the well-being of the entire family system, extending beyond individual child and parent outcomes typically addressed
by these programs.
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Summary

This study looked at how effective online parenting pro-
grams are for families of children with neurodisabilities
like autism and cerebral palsy. Some parents had extra
help through coaching, while others did not. These pro-
grams taught parents how to handle challenging child
behaviors and improve family life. The study found that
while both versions of the program had some positive
impact, families who received extra coaching seemed to
benefit more, especially in how they communicate and
solve problems together. Our results suggest that with the
right support, families can get better at dealing with the
challenges that come with parenting children with these
conditions. Our hope is that these findings will help cre-
ate better programs for families who need extra support.

1 | Introduction

Families of children with neurodisabilities, such as autism spec-
trum disorder (ASD), fetal alcohol spectrum disorder (FASD),
cerebral palsy, and other brain-based developmental disabili-
ties (Morris et al. 2013), often experience comorbid behavioral
challenges including aggression, self-injurious behavior, anx-
iety, hyperactivity, and difficulty with emotional regulation.
Some estimates of the prevalence of this comorbidity range from
30% to 64% depending on the disability (Dekker et al. 2002;
Emerson 2003; Lach et al. 2009; Micai et al. 2023; Petrenko 2013;
Petrou et al. 2018). Parents and other caregivers (hereafter re-
ferred to as “parents” to simplify the text and reflect our focus
in this study on enhancing parenting skills) often seek support
for managing these behavioral challenges due to their impact
on the child and the whole family (McCrossin and Lach 2023a).
Existing interventions are often costly and difficult to access.
Furthermore, there is limited research on their impact on the
family unit (McCrossin and Lach 2023b; Weeland et al. 2021).
The present study examines family well-being as an outcome in
the context of a large, randomized controlled trial (RCT) of an
online parenting program tailored to families of children living
with neurodisabilities in Canada.

Parenting programs have become a prevalent strategy for ad-
dressing behavioral challenges of children who have neuro-
disabilities (Bearss et al. 2015; Grenier-Martin et al. 2022;
McCrossin et al. 2023; Postorino et al. 2017; Tarver et al. 2019).
These programs are not only significant for their public health
impact due to their potential for scalability (Sanders et al. 2021)
but also for the foundational role they play in recognizing
and supporting the child's right to a promising start in life.
Enhancing parents' skills through these programs can solidify
the groundwork for optimal child development and overall fam-
ily well-being (Weeland et al. 2021).

Taking a parent-focused approach, rather than one that requires
direct intervention with the child by a therapist, acknowledges
the systemic effects of behavioral challenges within the fam-
ily unit and affirms the integral role of parents in managing the
family and child's everyday life (Factor et al. 2019; Karst and Van
Hecke 2012; Sikora et al. 2013). Parenting programs, regardless
of the child population being supported, typically aim to improve

behavior management skills, communication techniques, and
environmental adaptations that promote positive parent-child
interactions (Kaminski et al. 2008; Petrenko 2013). However, the
range of programs is highly diverse, differing in their theoretical
underpinnings, targeted disabilities, methods of delivery, program
structure, and educational content (Dababnah and Parish 2016;
McCrossin et al. 2023; Postorino et al. 2017).

Since parenting programs are typically offered in response
to parental concerns over child behaviors, clinical trials of
these programs have traditionally focused on improving
child behavior and neglected to account for family-level out-
comes (Dykens 2015; McCrossin et al. 2023; McCrossin and
Lach 2023a, 2023b). However, there are a host of reasons why
outcomes at the level of the family unit should be included in
this field of research. For example, in addition to child emotional
health, family well-being remains a primary health concern for
parents in this population (Allard et al. 2014). Furthermore,
since most parenting programs involve little-to-no direct con-
tact between the program facilitator and the child, families are
highly involved in the application of the interventions learned
over the course of the program. The impact of the program is
therefore likely to extend beyond child behavior to affect the en-
tire family context. In addition to the transfer of knowledge and
skills from parents to other caregivers in the family, interven-
tions are often applicable to other children in the home, includ-
ing those who are neurotypical. Since interventions are intended
to improve child behavior and parental responses, one could
reasonably expect that an outcome from these programs would
be some improvement for the family unit as well. The issue of
including family-level outcomes has been raised by many in the
literature (Dykens 2015; Factor et al. 2019; Kuhaneck et al. 2015;
Sikora et al. 2013). However, identifying what aspects of the
family to measure and how to measure them is complex (Bailey
et al. 2012; Lach 2013; McCrossin and Lach 2023b).

A range of self-report family-level outcome measures exist both
for the general population (Alderfer et al. 2008) and specifi-
cally for families of children with neurodisabilities (Ketelaar
et al. 2017), requiring researchers to make a choice regarding
how to measure change in the family in the context of parent-
ing programs. Among the most commonly used is the Family
Assessment Device (Epstein et al. 1983). There are various
editions of this measure, but all are intended to give a general
snapshot of family functioning at a given point in time in rela-
tion to key family processes such as communication, behavior
control, and role or task assignment. Others, such as the Beach
Centre Family Quality of Life Scale (Hoffman et al. 2006), were
developed specifically with families of persons with disabilities
in mind. These measures usually include specific items that
commonly resonate with this specific population; however,
they often center on the person with the disability, the impact
the disability has on the family, or how well the family rallies
to support the person with the disability, rather than more gen-
eral family processes that place the family unit at the center of
focus. Given the range of reasonable options for family-level
outcome measures, researchers must first identify a construct to
measure, such as general family functioning or the impact of the
disability on the family, and provide a rationale for the fit of the
measure with respect to an underlying theoretical model that
guides their decision.
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In the present study, we use family resilience theory (Maurovi¢
et al. 2020; McCubbin and Patterson 1983; Ungar 2019;
Walsh 2021) to guide our investigation. Family resilience re-
fers to the process by which families do well in the face of ad-
versity (Ungar 2010). Considering this construct as a process,
rather than a state or trait, we can identify risk and protective
factors that contribute to family well-being. Family resilience
theory has been increasingly invoked to describe the experi-
ence of families of children with neurodisabilities (for a review
see Gunty 2020; Leone et al. 2016). Many of these recent re-
search applications of family resilience theory use McCubbin
and Patterson's (1983) Double ABCX model to create statisti-
cal models identifying contributions of family stressors, be-
lief systems or perceptions, and internal and external family
resources on family well-being. Through this family resilience
theoretical lens, parenting programs can be viewed as foster-
ing family resilience which facilitates positive effects on fam-
ily well-being. These programs impact parenting processes
such as parental self-efficacy, identification of and access to
internal resources, and provide knowledge, skills training,
and connections to multiple forms of social and instrumental
support that are not limited to aspects related to childhood
neurodisabilities (Masten and Palmer 2019). Therefore, for
this study we hypothesized that these intervention-related
changes in parenting processes would have a positive impact
on the general functioning of the family.

The present article presents an exploratory analysis of fam-
ily outcome variables drawn from an extensive dataset from a
broader study (publication forthcoming; see protocol registra-
tion at clinicaltrials.gov, identifier: NCT03835689) examining
child and parent outcomes of an online parenting program.
The outcome variables used in the present study were not iden-
tified as primary or secondary outcomes in the original study.
Through a per protocol approach, our investigation aims to as-
sess the impact of the parenting program on family well-being
among families with children who have neurodisabilities and
exhibit challenging behaviors. Specifically, we investigate how
parents report change in family well-being over the course of the
coached and uncoached versions of the parenting program when
compared to a control group.

2 | Methods

2.1 | Protocol Registration and Ethics

This trial was registered with ClinicalTrials.gov (Identifier:
NCTO03835689). The research project was approved by the
Review Ethics Boards of the IWK Health Centre (#1023970) and
McGill University (#107-0719).

2.2 | Participants

2.2.1 | Recruitment

Participants were recruited from April 2019 until October
2021 through an existing Canada-wide database of parents

who participated in a previous study and agreed to be con-
tacted again in the future, neurodevelopmental clinics and

service providers, disability-specific research registries, other
venues where parents of children with neurodisabilities have
connections and through networks of the parent advisory
group (PAG) involved with the study (e.g., Facebook groups
and other forms of social media). The maximum required
sample size for the broader study was set for 450 participants,
determined based on a planned intent-to-treat analysis for the
individual child and caregiver outcomes. However, for the
present independent exploratory analysis of the family out-
come, a per-protocol analysis limited the sample size to 248
participants.

2.2.2 | Inclusion Criteria

To be eligible for the study, participants had to be a parent of
a child with a neurodisability (e.g., ASD, cerebral palsy, epi-
lepsy, global developmental delay, down syndrome, FASD, se-
vere learning disability, or any diagnosis that influences how
the child gets around, communicates, or uses their memory), as
reported by the parent. Children were required to meet a mini-
mum score of 16 on the Total Difficulties Score of the Strengths
and Difficulties Questionnaire (Goodman 2001) for those aged
3-4years, and a minimum score of 17 for those aged 5-17years.
Participants had to be the primary caregiver for at least 6 months
prior to the study and intend to continue to be the primary care-
giver for at least the duration of the study. Participants also had
to be able to read, write, and understand English; have access to
a telephone and an internet-connected device; live in Canada;
and commit to engagement in the program (e.g., attending
weekly coaching calls for the coached condition and having a
Facebook account to interact with the parent-to-parent support
component).

2.2.3 | Exclusion Criteria

Potential participants were excluded if parents reported that (a)
their child was unable to understand everyday language and
simple, one-step instructions from parents, or to communicate
their basic needs for food or comfort; (b) the parent or child had
unmanaged symptoms of psychosis, schizophrenia, bipolar dis-
order, or major depression; (c) the child was at imminent risk of
serious harm to self or others; (d) the child regularly engaged
in moderate-to-severe self-injurious behavior; (e) the child had
attempted suicide in the previous 6 months; (f) or the parent
had participated in another parenting program within the past
6 months.

2.3 | Intervention

The present study involves the Strongest Families Parents
Empowering Neurodiverse Kids (SFND) positive parent-
ing program which is an adaptation of Strongest Families
Institute's (SFI) Parents Empowering Kids program that has
been shown effective in clinical trials (McGrath et al. 2011;
Olthuis et al. 2018; Sourander et al. 2016, 2018), based on
a cognitive-behavioral approach for families of children
with a range of challenges including those related to con-
duct, attention-deficit/hyperactivity disorder (ADHD), and
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oppositional defiance. The programs are delivered online and
are self-directed, with or without support from a paraprofes-
sional trained in SFI's telephone coaching protocols on parent
training. As such, the program offers a low-intensity interven-
tion suitable for delivery on a large scale due to its low cost and
accessibility relative to in-person therapy, and flexibility due
to the online, self-paced format.

SFI coaches undergo intensive training during their first
6months, with a focus on background information related to
the specific conditions and comorbidities; SFI skill-based pro-
gram materials (e.g., program content, skill-demonstration
media, prescribed telephone call protocols); SFI's IRIS soft-
ware platform navigation and documentation protocols; and
telephone call training with a supervisor (Lingely-Pottie and
McGrath 2023; Lingley-Pottie and McGrath 2016). Coach calls
are recorded and graded, regardless of coach tenure. Ongoing
telephone call evaluation monitors coach competency in key
performance areas, with additional training provided if thresh-
olds are not consistently achieved, including adherence to risk
management protocols.

The program includes 11 modules plus a booster session focused
on principles of positive parenting, covering content such as notic-
ing and giving attention to desirable behavior, planned ignoring
of undesirable behavior (e.g., whining or complaining), problem
solving, reward systems, emotion regulation, and generalizing
behavior management to different contexts, such as school or
daycare. The program includes content specific to the popula-
tion of interest, including an introductory module and examples
and graphics depicting families of children with neurodisabili-
ties. Furthermore, the program content is tailored to each family
and allows for parents to identify and apply goals to their family
circumstances, with regular prompts providing opportunities to
review and elaborate on these goals from module to module.

For this study, two variations of the SFND program were eval-
uated. The SFND-self group engaged with a self-directed ver-
sion of the parenting program modules, while the SEFND-c group
received the same self-directed materials, supplemented by
weekly 45-min group coaching sessions conducted via phone by
trained paraprofessionals. The purpose of the coaching sessions
was to equip parents with positive parenting skills, support par-
ents to stay on track with intervention goals, and successful im-
plementation of the skills within their activities of daily living.
Parents in both intervention conditions had access to a closed
Facebook group with other parents in the study. Posts in the
social media component of the study were consistent with the
content of the intervention; the group was monitored and facili-
tated by two parents (one for each intervention group) who were
paid a stipend for their engagement. The facilitator monitored
the group to set the tone for discussion, acknowledge questions
and comments, and posted content related to the program mod-
ules. Parents had access to the group until 6 months after the last
control group participants were provided access.

2.4 | Design and Procedure

This was a three-arm, longitudinal RCT. After meeting el-
igibility criteria, participants were randomly assigned to a

self-directed module-based parent-training program (SFND-
self), a coached version of the same program (SFND-c), or a
control group receiving access to a static resource website con-
taining information and resources for parents of children with
neurodisabilities (e.g., book titles, other websites, and links
to relevant organizations; https://www.childhooddisability.
ca/). Parents assigned to the control group were given access
to the self-directed intervention following completion of their
participation in the study. Measurements were collected at
three time points: baseline (T1), as well as 5months (T2), and
10 months (T3) post randomization. Study activities were com-
pleted between April 2019 and September 2022. Participants
received a $50 gift card or cheque after completing measure-
ments at baseline and after each follow-up assessment. A par-
ent advisory group (PAG) was involved in every stage of the
study including adapting the original intervention, reviewing
the modules, recruitment, research design, measurement se-
lection and manuscript publication. The present article re-
ports findings from a separate analysis of family well-being,
which complements the primary and secondary analyses of
child and parent outcomes conducted by the principal investi-
gators (LL and PM) of the broader study.

Demographic questionnaires and assessments were completed
online using REDCap data collection and management soft-
ware hosted at the Women and Children's Health Research
Institute at the University of Alberta (Harris et al. 2009; Women
and Children's Health Research Institute 2022). Parents re-
ported on their child's functional impairment across several
domains, including vision, hearing, speech, locomotion, and
learning. These responses were computed to generate an over-
all child function score, representing the cumulative number
of functional limitations across all areas. Additionally, par-
ents noted any developmental diagnoses their children had
received. For analysis, a hierarchical model classified these
diagnoses, giving precedence to certain conditions. When re-
ported, ASD would override other conditions in classification.
If ASD was absent but cerebral palsy was reported, it would
determine the group. This method also prioritized FASD and
intellectual disability. Diagnoses not fitting these categories
were labeled “other disability,” capturing the diverse range of
less common conditions in our sample, including Down syn-
drome, epilepsy, global developmental delay, spina bifida, and
attention-deficit/hyperactivity disorder if not paired with a
learning disability. The final conditions included in the dis-
ability groups are consistent with the established literature
(Miller, Gardiner, and Rosenbaum 2023).

2.5 | Randomization Methods

Participants were randomly assigned to one of three study
groups using REDCap's randomization feature with concealed
block sizes to ensure research staff blindness. To ensure an
even distribution of children with differing care needs, ran-
domization was stratified by parent-reported cognitive func-
tioning (“no or some difficulty” or “a lot of difficulty”) in
REDCap. This stratification ensured comparable baseline
cognitive challenge across arms, reducing the risk that any
group would be over- or under-represented by children with
higher support needs.
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2.6 | Measure of Family Well-Being

Following consultation with the PAG, the family-level out-
come measure chosen was the Systemic Clinical Outcome
and Routine Evaluation (SCORE-15) (Carr and Stratton 2017;
Stratton et al. 2014). This measure assesses parents' perceptions
of their family's overall functioning. Our focus was to determine
how the parenting program influenced general family function-
ing, rather than functioning specifically related to their child's
disability. This self-report measure consists of 15 positively and
negatively worded Likert scale items designed to capture fam-
ily functioning and therapeutic change in families (see https://
www.aft.org.uk/page/score). The SCORE-15 produces a total
score and three sub-scales inclusive of Family Strengths and
Adaptability (e.g., “Each of us gets listened to in our family”),
Overwhelmed by Difficulties (e.g., “We find it hard to deal with
everyday problems”), and Disrupted Communication (e.g.,
“People often don't tell each other the truth in my family”). The
potential total score for this assessment ranges from 15 to 75,
with a higher total score indicating a more negative evaluation
of the respondent’'s family. The SCORE-15 has been shown to
have good internal consistency, test-retest reliability, and re-
sponsiveness to change over three to 5Smonths in the context of
therapeutic interventions (Hamilton et al. 2015).

2.7 | Statistical Analysis

The first two authors conducted the data analysis for the pres-
ent study independently of the analysis of the main study. First,
the dataset was cleaned to exclude records that had not com-
pleted randomization. Participants were then classified into
one of three groups based on the intervention they received:
SFND-c, SEFND-self, and the control group. Descriptive sta-
tistics were computed for all demographic characteristics and
covariates (Tables 1-3). For continuous variables, intergroup
differences were assessed using the Kruskal-Wallis rank test,
whereas categorical variables were analyzed with Pearson's
Chi-squared test. When expected frequencies were less than
five for categorical variables, Fisher's Exact test was employed
as an alternative.

The main analysis of the family well-being measure involved a
series of linear mixed models (LMMs) and standard linear re-
gression models based on a per-protocol analysis whereby data
for participants were included if they completed at least eight
out of 12 online modules for the SFND-self condition or eight
modules plus eight coaching sessions for the SFND-c condition.
We compared key sociodemographic characteristics and base-
line family-wellbeing scores between participants who did ver-
sus did not adhere to the protocol, using Kruskal-Wallis tests
for continuous variables and Fisher's exact tests for categorical
variables. All analyses for the study were performed using the
statistical software R version 4.3.1 (R Core Team, 2021). The
LMMs were implemented using the R package “ImerTest.”

2.7.1 | Linear Models

The use of linear models is appropriate for longitudinal RCTs
with repeated measures completed by the same individuals,

as they account for inherent clustering as well as missing data
(Garson 2013). Unlike repeated measures analysis of variance
(ANOVA) which requires complete datasets, mixed models han-
dle missing data and dropouts well with maximum likelihood
estimation, especially in the context of longitudinal designs,
by retaining all the subjects who have data for at least one time
point (Chakraborty and Gu 2009; Peters et al. 2012). An LMM
was used to assess the time by intervention interaction, with a
random intercept included to address the non-independence of
within-individual observations.

To assess the impact of the intervention at each time point with-
out accounting for the repeated measures (i.e., without random
effects/intercepts), and to further investigate the confounding
effects of other parameters, a series of standard nested linear
models were used (see Appendix I for model equations). These
models were organized into three sets: the Child Model (vari-
ables related to the child), the Child and Parent Model (variables
related to both the child and parent), and the Full Family Model
(variables related to the child, parent, and family). Each obser-
vation was treated as independent in these analyses. To address
issues of multicollinearity several covariables were removed, in-
cluding parent ethnicity from the Child and Parent Model and
parental structure (i.e., biological, adoptive, step-parent, etc.),
household income, and number of dependents in the home from
the Full Family Model.

We performed ANOVA to compare the fit of the models, spe-
cifically comparing each model against the baseline one. For
each comparison, the F-test was used to determine if there
were statistically significant differences in the fit of the
models.

2.7.2 | Reliable Change Scores

Lastly, we calculated reliable change index (RCI; Equation 1)
(Blampied 2022; Jacobson and Truax 1991) scores to assess
the significance of changes in scores over time for partici-
pants across different intervention groups at 5 and 10 months.
Reliability coefficients, as reported by Hamilton et al. (2015),
were applied to the Total Score and the Family Strengths and
Adaptability, Overwhelmed by Difficulties, and Disrupted
Communication subscales, with values of 0.91, 0.82, 0.91, and
0.85, respectively. The standard error of measurement (SEM)
was calculated using the standard deviation of baseline scores
and the aforementioned reliability coefficients. The SEM was
then used to determine the RCI, indicating a clinically signif-
icant change if the index exceeded a threshold of 1.96 reflect-
ing a 95% confidence interval.

Scorefollowup - scorebaseline

1
SDpasetine V2 + (1 — reliability) W

RCI =

3 | Results

The CONSORT diagram (Figure 1) illustrates the progression
of participants through the study. Of the 5477 individuals who
completed the online screening, 880 provided informed consent.
After baseline assessment and the exclusion of ineligible partici-
pants, 454 were randomized equally across the three study arms
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TABLE1 | Summary of demographic statistics for child-centered variables.
SFND-self
Variables Categories SFND-c (n=60) (n=36) Control (n=152) Total (%) 4]
Child gender Female 12 (20.0%) 10 (27.8%) 36 (23.7%) 58(23.4%)  0.682
Male 48 (80.0%) 26 (72.2%) 116 (76.3%) 190 (76.6%)
Disability group ADHD and learning 3(5.0%) 2(5.6%) 9 (5.9%) 14 (5.6%) 0.95°
disability
Autism spectrum disorder 38 (63.3%) 25 (69.4%) 98 (64.5%) 161 (64.9%)
Cerebral palsy 2(3.3%) 1(2.8%) 5(3.3%) 8(3.2%)
Fetal alcohol 2(3.3%) 2(5.6%) 11 (7.2%) 15 (6.0%)
spectrum disorder
Intellectual disability 6 (10.0%) 4(11.1%) 11 (7.2%) 21 (8.5%)
Other disability 9 (15.0%) 2 (5.6%) 18 (11.8%) 29 (11.7%)
Type of behavior Externalizing 14 (23.3%) 9 (25.0%) 35(23.0%) 58 (23.4%) 0.09°
Internalizing 13 (21.7%) 8(22.2%) 26 (17.1%) 47 (19.0%)
Internalizing and 29 (48.3%) 19 (52.8%) 91 (59.9%) 139 (56.0%)
externalizing
None of the above 4(6.7%) 0(0.0%) 0(0.0%) 4(1.6%)
Child age Minimum 3.00 4.00 3.00 0.41°¢
Maximum 14.00 14.00 14.00
Mean 7.75 7.67 8.24
SD 3.52 2.79 3.17
Child function Minimum 0.00 0.00 0.00 0.6°
Maximum 4.00 3.00 4.00
Mean 1.78 1.64 1.85
SD 1.17 1.07 1.03

Note: See methods section for details on development of disability group and child function calculations.
Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.

aPearson’s chi-square test.
bFisher's exact test.
¢Kruskal-Wallis test.

(SFND-c, n=151; SFND-self, n=151; control, n=152). For the
primary per-protocol analysis, 248 families met the adherence
criteria or were retained as controls (SFND-c, n=60; SEFND-self,
n=36; control, n=152). Within the SFND-c group, 60 partici-
pants adhered to the full protocol by completing at least 8 out of
12 of both the online and coaching components of the program,
while 26 did not complete any online modules and 33 did not
complete any coaching sessions. In the SEND-self group, 36 par-
ticipants adhered to the protocol by completing over 80% of the
modules, while another 36 completed no sessions.

Before applying adherence criteria, 422 participants had at least
one non-missing SCORE-15 total score (SFND-c: n=139; SEND-
self: n=140; control: n=143). Baseline SCORE-15 total scores
were available for 338 participants, 5-month scores for 322 partic-
ipants, and 10-month scores for 351 participants. Descriptively,
mean SCORE-15 total scores were 30.27 at baseline, 29.48 at

5months, and 30.48 at 10 months in the SFND-c group; 30.85,
29.28, and 30.06 in the SFND-self group; and 31.85, 32.19, and
32.52 in the control group, respectively, with lower scores indi-
cating better family functioning. Given that the present manu-
script focuses on exploratory family well-being outcomes using
a per-protocol approach, the analyses reported below are based
on the per-protocol sample. Findings from the broader trial, in-
cluding all available participants, are reported separately (publi-
cation forthcoming).

Demographic data are presented in Tables 1-3. Responding
parents predominantly identified as female (95.6%), were of
European ancestry (73%), and reported having some educa-
tion beyond high school (86.7%). Child ages ranged from 3
to 14years (M =8.0, SD =3.2) with 23.4% being identified by
their parent as female. About 70% of the families involved
in the study reported having a household composition that
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TABLE 2 | Summary of demographic statistics for parent-centered variables.
SFND-self
Variables Categories SFND-c (n=60) (n=36) Control (n=152) Total (%) P
Parent ethnicity African origins 1(1.8%) 0(0.0%) 1(0.7%) 2(0.9%) 0.59°
Caribbean/Latin/Central/ 3(5.4%) 0(0.0%) 3(2.1%) 6 (2.6%)
South American Origins
Central Asian and 0(0.0%) 0(0.0%) 2 (1.4%) 2(0.9%)
Middle Eastern Origins
East and South 4(7.1%) 2(6.1%) 10 (6.9%) 16 (6.8%)
Asian Origins
European Ancestry 40 (71.4%) 26 (78.8%) 105 (72.4%) 171 (73.1%)
North American 0(0.0%) 0(0.0%) 6 (4.1%) 6(2.6%)
Indigenous Origins
Other 4(7.1%) 2(6.1%) 14 (9.7%) 20 (8.5%)
Prefer not to say 4(7.1%) 3(9.1%) 4(2.8%) 11 (4.7%)
Parent gender Female 59 (98.3%) 35(97.2%) 143 (94.1%) 237 (95.6%)  0.54°
Male 1(1.7%) 1(2.8%) 9 (5.9%) 11 (4.4%)
Not specified 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Parent education Associate/doctorate/ 7 (11.7%) 0(0.0%) 11 (7.3%) 18 (7.3%) 0.02b
professional degree
Master's degree 15 (25.0%) 10 (27.8%) 20 (13.3%) 45 (18.3%)
Bachelor's degree 18 (30.0%) 6 (16.7%) 64 (42.7%) 88 (35.8%)
Some college (no degree) 8(13.3%) 10 (27.8%) 18 (12.0%) 36 (14.6%)
Occupational/technical/ 9 (15.0%) 5(13.9%) 24 (16.0%) 38 (15.4%)
vocational program
High school 1(1.7%) 3(8.3%) 7 (4.7%) 11 (4.5%)
graduate or GED
Unknown/not specified 2(3.3%) 2(5.6%) 6 (4.0%) 10 (4.1%)
Parent age Minimum 27.00 28.00 27.00 0.44¢
Maximum 59.00 55.00 66.00
Mean 42.65 40.89 42.82

Abbreviations: SFND-c = Strongest Families Neurodevelopmental - coached intervention; SFND-self =Strongest Families Neurodevelopmental—self-directed

intervention.

aPearson’s chi-square test.
bFisher's exact test.
¢Kruskal-Wallis test.

included the birth parents, with a range of one to six depen-
dents (M=2.2, SD=1.0). Parent ages ranged from 27 to 66
(M=42.5, SD=6.8). Most families reported being residents
of Ontario (55.7%) or British Columbia (20.6%) with the re-
maining participants living in one of six other provinces or
territories. More than half of the respondents (54.4%) reported
a household income of greater than $75,000. Nearly half of
the families (47.6%) reported additional family challenges
that they felt affected their ability to care for their child (e.g.,
employment loss, immigration, other family member with a
medical condition). Child behavior concerns were reported as
mostly a combination of both internalizing and externalizing
problems (56.1%). Most parents reported that their child had

a diagnosis of ASD (64.9%). The combined average number of
child functional impairments reported across groups was 1.80
(SD=1.07; range = 0-4).

In assessing the baseline characteristics of our sample across
the intervention groups, we employed a series of statistical
tests to analyze child, parent, and family-level variables across
intervention and control groups. For the continuous variables,
Kruskal-Wallis tests indicated no significant differences in the
distributions of these variables. For the categorical variables,
no significant differences between groups were found using
Pearson's chi-squared and Fisher's exact tests except for the
province of residence (p=0.01) and parent education (p=0.02),
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TABLE 3 | Summary of demographic statistics for family-centered variables.
SFND-self
Variables Categories SFND-c (n=60) (n=36) Control (n=152) Total (%) P
Household income Over $200,000 4(6.7%) 2(5.6%) 5(3.3%) 11 (4.5%) 0.56°
$100,000-$199,999 19 (31.7%) 13 (36.1%) 43 (28.5%) 75 (30.4%)
$75,000-$99,999 14 (23.3%) 5(13.9%) 30 (19.9%) 49 (19.8%)
$50,000-$74,999 9 (15.0%) 6 (16.7%) 29 (19.2%) 44 (17.8%)
$35,000-$49,999 3(5.0%) 3(8.3%) 12 (7.9%) 18 (7.3%)
$25,000-$34,999 2(3.3%) 1(2.8%) 12 (7.9%) 15 (6.1%)
$15,000-$24,999 2(3.3%) 1(2.8%) 3(2.0%) 6 (2.4%)
Under $15,000 0(0.0%) 4(11.1%) 5(3.3%) 9 (3.6%)
Not specified/unknown 7 (11.7%) 1(2.8%) 12 (7.9%) 20 (8.1%)
Family Additional family 26 (43.3%) 17 (47.2%) 75 (49.3%) 118 (47.6%)  0.73?
circumstances challenges
Not applicable/ 34 (56.7%) 19 (52.8%) 77 (50.7%) 130 (52.4%)
not specified
Household Birth parents 48 (80.0%) 22 (61.1%) 104 (68.4%) 174 (70.2%)  0.15°
composition Parent and step-parent 4(6.7%) 2(5.6%) 6 (3.9%) 12 (4.8%)
Single parent 3(5.0%) 6 (16.7%) 23 (15.1%) 32(12.9%)
Foster/adoptive/ 2 (3.3%) 4(11.1%) 13 (8.6%) 19 (7.7%)
legal guardian
Not specified/other 3(5.0%) 2(5.6%) 6 (3.9%) 11 (4.4%)
Province BC 15 (25.0%) 5(13.9%) 31 (20.4%) 51(20.6%)  0.01°
NL 1(1.7%) 5(13.9%) 7 (4.6%) 13 (5.2%)
NS 1(1.7%) 2(5.6%) 12 (7.9%) 15 (6.0%)
NT 0 (0.0%) 3(8.3%) 1(0.7%) 4(1.6%)
ON 39 (65.0%) 18 (50.0%) 81 (53.3%) 138 (55.6%)
PE 0(0.0%) 2(5.6%) 1(0.7%) 3(1.2%)
QC 2(3.3%) 1(2.8%) 15 (9.9%) 18 (7.3%)
SK 2 (3.3%) 0(0.0%) 4(2.6%) 6 (2.4%)
Number of Minimum 1.00 1.00 1.00 0.15¢
dependents Maximum 5.00 6.00 6.00
Mean 2.32 2.03 2.23
SD 0.85 1.06 1.03

Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.

2Pearson’s chi-square test.
bFisher's exact test.
“Kruskal-Wallis test.

which we adjusted for in our models. Comparing families who
did versus did not adhere to the intervention revealed no signif-
icant differences in age, income, household composition, child
functioning, or other demographic factors except for parent
ethnicity (p=0.03). Specifically, 68.8% of adherent participants
reported European ancestry versus 58.3% of non-adherents.
However, participants that adhered scored significantly better

on the Total Score of the family well-being measure at baseline
with a mean of 29.0 (SD=9.85) in participants that adhered ver-
sus 31.4 (SD =9.43) in those that did not (p =0.02).

To interpret the Interaction Model, an interaction term estimate
that is significantly different from zero suggests that the effect of
the intervention on the outcome is not constant over time. Our
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FIGURE1 | CONSORT flow diagram of participant progress through the phases of the randomized trial including screening, allocation, follow-

up, and analysis.

results indicated a significant interaction effect for the coached in-
tervention at 5months on the Disrupted Communication subscale
(Table 4). No other interaction effects were noted, though the model
suggests a trend toward significance for the coached model for
several outcomes, including Total Score at 10months, the Family
Strengths and Adaptability subscale at both 5 and 10months, as
well as the Disrupted Communication subscale at 10months (see
Figures 2-5 for time by intervention interaction plots).

We also developed a set of standard linear regression models
that examined the average effect of the intervention across par-
ticipants at the three timepoints without the random effects.

The Basic Model demonstrated a significant difference be-
tween each of the SFND-self and SFND-c groups and the con-
trol group for the total score at both 5 and 10 months (Table 5)
with 15%-23% of participants experiencing significant change
on the total score for these time points as per the RCI cal-
culations. This model also demonstrated highly significant
(p<0.01) differences between the SFND-c and control group
at both time points for nearly all subscales, as well as signifi-
cance (p <0.05) for the SEND-self group for the Overwhelmed
by Difficulties subscale at 5 months. These findings were mostly
maintained with the addition of child-centered covariates in
the Child Model with additional significance noted for the
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TABLE 4 | Coefficient estimate, confidence intervals, and p values for interaction model®.

Interaction model results

Outcomes Interventions Estimates (95% CI) p?
Total scores Baseline*SFND-self —3.05 (—6.64, 0.54) 0.098
Baseline*SFND-c —2.79 (-5.79, 0.21) 0.069
5Months*SFND-self —0.88 (-3.68,1.92) 0.538
10 Months*SFND-self —0.24 (-3.12, 2.64) 0.873
5Months*SFND-c —1.85(—4.20, 0.50) 0.124
10 Months*SFND-c —1.99 (—4.30, 0.32) 0.094
Family strengths and adaptability Baseline*SFND-self —0.27 (—0.54, 0.00) 0.060
Baseline*SFND-c —0.10 (—0.34, 0.14) 0.387
5Months*SFND-self 0.09 (-0.13, 0.31) 0.427
10 Months*SFND-self 0.09 (-0.13, 0.31) 0.411
5Months*SFND-c —0.16 (—0.34, 0.02) 0.086
10 Months*SFND-c —0.16 (—0.34,0.02) 0.098
Overwhelmed by difficulties Baseline*SFND-self —0.26 (—0.55, 0.03) 0.071
Baseline*SFND-c —0.27 (-0.51, —0.03) 0.027*
5Months*SFND-self —0.09 (-0.33,0.15) 0.472
10 Months*SFND-self 0.02 (—0.23,0.27) 0.903
5Months*SFND-c —0.05(=0.25,0.15) 0.628
10 Months*SFND-c —0.08 (—0.28,0.12) 0.408
Disrupted communications Baseline*SFND-self —0.11 (—0.36, 0.14) 0.436
Baseline*SFND-c —0.15(-0.37,0.07) 0.187
5Months*SFND-self —0.14 (—0.38, 0.10) 0.255
10 Months*SFND-self —0.09 (-0.34, 0.16) 0.498
5Months*SFND-c —0.20 (-0.40, 0.00) 0.049*
10 Months*SFND-c —0.18 (—0.38,0.02) 0.075

Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.
aSignificance levels: ***p <0.001, **p <0.01, *p <0.05.

bOutcome = change due to time + intervention + timesintervention interaction + residual.

SFND-self group for the Disrupted Communication subscale
at 5months (Table S1). Significance was maintained for the
SFND-c group but not the SFND-self group with the addition
of parent-centered covariates in the Child and Parent Model
(Table S2). With the addition of family-focused covariates in
the Full Family Model, the SFND-c group maintained a sig-
nificant difference from the control group for the total score
as well as the Disrupted Communication and Overwhelmed by
Difficulties subscales at both time points (Table 6).

Nosignificant differences were found in the ANOVAs comparing
the Basic Model to the Child Model. The Child and Parent Model
demonstrated a significant improvement over the Basic Model
only on the Overwhelmed by Difficulties subscale at baseline
(p=0.03). The Full Family Model yielded significant differences
at baseline for the total score (p=0.02) and the Overwhelmed

by Difficulties subscale at baseline (p=0.002) and 10 months
(p=0.03), suggesting an improvement in the model fit.

An RCI analysis was performed to evaluate whether the changes
in individual scores were due to actual change rather than
random variation or measurement error. Table 7 shows that
10%-28% of participants across various subscales and interven-
tion groups experienced reliable significant changes during the
study's follow-up periods.

4 | Discussion
To our knowledge, this is the first large-scale RCT examining

family well-being as a central outcome of an online parenting pro-
gram designed to address behavioral challenges in children with
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FIGURE 2 | Plot of time*intervention interaction from interaction
model for total score on family well-being measure. Abbreviations:
SFND-c=strongest families neurodevelopmental—coached inter-
vention; SFND-self=strongest families neurodevelopmental—self-
directed intervention.
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FIGURE 3 | Plot of time*intervention interaction from interaction
model for family strengths and adaptability subscale on family well-
being measure. Abbreviations: SFND-c=strongest families neurode-
velopmental—coached intervention; SFND-self=strongest families
neurodevelopmental—self-directed intervention.

conditions such as ASD, intellectual disability, cerebral palsy, and
other brain-based neurodisabilities. Previous reviews of the liter-
ature demonstrate that studies of parenting interventions for this
population rarely examine family well-being as an outcome, and
those that have found limited or inconclusive effects (Dababnah
and Parish 2016; Factor et al. 2019; Kuhaneck et al. 2015;

Overwhelmed by Difficulties
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FIGURE 4 | Plot of time*intervention interaction from interaction
model for overwhelmed by difficulties subscale on family well-being
measure. Abbreviations: SFND-c=strongest families neurodevelop-
mental—coached intervention; SFND-self=strongest families neuro-
developmental—self-directed intervention.
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FIGURE 5 | Plot of time*intervention interaction from interaction
model for disrupted communication subscale on family well-being
measure. Abbreviations: SFND-c=strongest families neurodevelop-
mental—coached intervention; SFND-self =strongest families neuro-
developmental—self-directed intervention.

McCrossin and Lach 2023b). The results of our exploratory anal-
ysis indicate significant improvements in aspects of family well-
being for those who participated in both versions of the online
parenting program, with particularly robust findings for partici-
pants in the coached group. Our findings underscore the cascad-
ing benefits coached and self-directed parenting interventions can
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TABLE 5 | Coefficient estimate, confidence intervals, and p values for the basic model for intervention at each time point®.

Basic model results

Outcomes Times Interventions Estimates (95% CI) p?
Total scores Baseline SFND-self —3.45(-7.28,0.39) 0.080
Baseline SFND-c —2.46 (=5.65,0.74) 0.133
5Months SFND-self —4.16 (-7.75, —0.57) 0.024*
5Months SFND-c —6.00 (—9.05, —2.94) 0.000%***
10 Months SFND-self —3.97 (-7.67,—0.28) 0.036*
10 Months SFND-c —4.88 (-7.84, -1.92) 0.0017%**
Family strengths and adaptability Baseline SFND-self —0.32(-0.61, —0.04) 0.029*
Baseline SFND-c —0.10(—0.34, 0.14) 0.397
5Months SFND-self —0.21 (—0.49, 0.08) 0.154
5Months SFND-c —0.35(-0.58, —0.11) 0.004**
10 Months SFND-self —0.21 (=0.49, 0.08) 0.159
10 Months SFND-c —0.27 (—0.50, —0.04) 0.022*
Overwhelmed by difficulties Baseline SFND-self —0.26 (—0.55, 0.04) 0.089
Baseline SFND-c —0.21 (—0.46, 0.03) 0.090
5Months SFND-self —0.36 (=0.63, —0.08) 0.011*
5Months SFND-c —0.39 (-0.62, —0.16) 0.0017%**
10 Months SFND-self —0.27 (—0.56, 0.03) 0.077
10 Months SFND-c —0.35(=0.59, —0.12) 0.004**
Disrupted communication Baseline SFND-self —0.11 (=0.40, 0.19) 0.481
Baseline SFND-c —0.12(-0.37,0.12) 0.321
5Months SFND-self —0.25(-0.49, 0.00) 0.053
5Months SFND-c —0.42 (-0.63, —0.21) 0.000%**
10 Months SFND-self —0.23 (-0.49, 0.02) 0.076
10 Months SFND-c —0.35(—0.55, —0.14) 0.0017%**

Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.
aSignificance levels: ***p <0.001, **p <0.01, *p <0.05.
bOutcome = change due to intervention +residual.

have on the well-being of the entire family system, moving beyond
individual child and parent outcomes that are typically targeted by
these programs.

The intervention, particularly the coached version, likely con-
tributes to enhancing family well-being by empowering parents
to identify and understand patterns and contributing factors of
family dynamics. This deeper comprehension allows parents to
address issues more effectively, which subsequently improves
communication within the family. Communication is indeed a
commonly emphasized dimension of family functioning among
other popular measures and corresponding theoretical models
(Epstein et al. 2003; Olson 2000).

Several statistical approaches used in our data analysis
demonstrate how the intervention influenced communication

in families. In the Interaction Model the effect of intervention
was significantly different (time by intervention interaction)
at 5months compared to baseline for the coached interven-
tion for the Disrupted Communication subscale. Similar re-
sults were also trending toward significance at 10 months
on the same subscale as well as for the Family Strengths and
Adaptability subscale at both 5 and 10 months (Table 4). In
the Basic Model, we found significant improvements for the
coached but not the self-directed version of the intervention
on both the Family Strengths and Adaptability and Disrupted
Communication subscales at both 5- and 10-months post-
intervention (Table 5), findings which were partially main-
tained in the Full Family Model (Table 6). The significant
findings across models suggest that the coaching element
of the intervention may play a critical role in enhancing the
effectiveness of the program. Given that many of the items

12 of 17

Autism Research, 2026



TABLE 6 | Coefficient estimate, confidence intervals, and p values for the full family model for intervention at each time points®.

Full family model result

Outcomes Times Interventions Estimate (95% CI) p?
Total scores Baseline SFND-self -3.68 (=7.70, 0.35) 0.075
Baseline SFND-c —0.96 (—4.23,2.30) 0.565
5Months SFND-self —3.03 (-7.05, 0.99) 0.142
5Months SFND-c —4.69 (—8.03, —1.36) 0.006™*
10 Months SFND-self —3.72 (=7.77,0.33) 0.073
10 Months SFND-c —4.30 (-7.44, —1.16) 0.008**
Family strengths and adaptability Baseline SFND-self —0.28 (-0.60, 0.03) 0.079
Baseline SFND-c —0.01 (-0.26, 0.24) 0.931
5Months SFND-self —0.18 (-0.50, 0.14) 0.273
5Months SFND-c —0.24 (-0.50, 0.02) 0.078
10 Months SFND-self —0.27 (=0.59, 0.05) 0.096
10 Months SFND-c —0.23(-0.48,0.02) 0.074
Overwhelmed by difficulties Baseline SFND-self —0.33(=0.63, —0.02) 0.036*
Baseline SFND-c —0.11 (-0.36, 0.13) 0.358
5Months SFND-self —0.27 (=0.57,0.03) 0.080
5Months SFND-c —0.30 (—0.55, —0.05) 0.020*
10 Months SFND-self —0.22(—0.54, 0.09) 0.169
10 Months SFND-c —0.30 (—0.54, —0.05) 0.020*
Disrupted communication Baseline SFND-self —0.15(=0.47,0.17) 0.363
Baseline SFND-c —0.01(-0.27,0.24) 0.929
5Months SFND-self —0.16 (—0.43,0.12) 0.264
5Months SFND-c —0.36 (=0.59, —0.13) 0.003**
10 Months SFND-self —0.13 (-0.41, 0.15) 0.348
10 Months SFND-c —0.31(-0.53, —0.09) 0.006™*

Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.
aSignificance levels: ***p <0.001, **p <0.01, *p <0.05.

POutcome = change due to intervention + child age + child gender + disability group + child function +behavior type + parent gender + parent age + parent

education + additional family challenges + province of residence + residual.

within the Family Strengths and Adaptability subscale refer
to positive communication skills (e.g., “In my family we talk
to each other about things which matter to us” and “Each of
us gets listened to in our family”) (Stratton et al. 2014), our
results suggest that the components of the program that focus
on improving communication within the family, such as shift-
ing parental focus toward praising desirable behavior and
improving parent skills in interpreting their child's behavior
as communication, are likely enhanced through the coaching
sessions.

Our comparative analysis revealed a superior model fit for
the Full Family Model compared to the Basic Model. In ad-
dition to child and parent covariates, this model incorporated
family-level factors such as the presence of extenuating family

circumstances affecting the family's capacity to care for their
child (e.g., employment loss, caring for another member of
the family with complex care needs). The improved fit for
this model was particularly notable on the Overwhelmed by
Difficulties subscale, underscoring the impact of considering
the broader family circumstances—not just those of the indi-
vidual child or parent—in order to fully understand the expe-
riences of families.

This study's support for the efficacy of this parenting interven-
tion aligns with family resilience theory and related previous
research, which posits that targeted support for parents can
foster resilience within families of children with neurodisabil-
ities (Leone et al. 2016; McStay et al. 2014). The improvements
observed in family well-being, as measured by the SCORE-15
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TABLE 7 | Summary of reliable change index.

Summary of reliable change index calculations

# Significant Percentage
Intervention Total change significant
groups Subscales Follow-up times participants participants changes
SFND-c Total score 5Months 58 9 15.52
SFND-c Total score 10 Months 57 10 17.54
SFND-c Family strengths 5Months 58 7 12.07
and adaptability
SFND-c Family strengths 10Months 57 6 10.53
and adaptability
SFND-c Overwhelmed 5Months 58 16 27.59
by difficulties
SFND-c Overwhelmed 10 Months 57 16 28.07
by difficulties
SFND-c Disrupted 5Months 58 7 12.07
communication
SFND-c Disrupted 10Months 57 9 15.79
communication
SFND-self Total score 5Months 35 6 17.14
SFND-self Total score 10 Months 35 8 22.86
SFND-self Family strengths 5Months 35 8 22.86
and adaptability
SFND-self Family strengths 10 Months 35 10 28.57
and adaptability
SFND-self Overwhelmed 5Months 35 5 14.29
by difficulties
SFND-self Overwhelmed 10Months 35 10 28.57
by difficulties
SFND-self Disrupted 5Months 35 6 17.14
communication
SFND-self Disrupted 10 Months 35 7 20.00
communication

Abbreviations: SFND-c =strongest families neurodevelopmental—coached intervention; SFND-self =strongest families neurodevelopmental—self-directed

intervention.

(Stratton et al. 2014), suggest that such interventions can en-
hance the adaptive capacities of families, enabling them to nav-
igate the complex challenges associated with neurodisabilities
more effectively.

There are several strengths and limitations to our study. While
we successfully recruited and randomized 454 families, a sig-
nificant proportion did not complete a minimum threshold of
the interventions to be included in the protocol analysis, leav-
ing smaller samples for the self-directed (n=36) and coached
(n=60) intervention groups relative to the control group
(n=152). Baseline comparisons revealed that those who fully
adhered began with significantly higher family well-being
scores—indicating not only that stronger initial functioning
supports engagement, but also that a family well-being screen
at intake might help predict who will follow through with the

program. Although this enhances the validity of our per-protocol
outcomes—by focusing on families who actually received the
intervention—it also limits generalizability: families with lower
baseline well-being are less likely to benefit from the effects of
the intervention.

An additional limitation is that the study took place amid the
COVID-19 pandemic, a time during which parents were manag-
ing children at home and reported having limited bandwidth to
fully commit to the study. Future research should test whether
targeted supports for families reporting lower well-being and
those with fewer resources can both improve adherence and ex-
tend benefits more equitably.

Furthermore, those who did not adhere to the protocol were less
likely to report European ancestry—which may reflect cultural,
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linguistic, or contextual barriers to engagement. In addition,
most of our participants identified as female caregivers of rel-
atively high socioeconomic status, further limiting the gen-
eralizability of our findings. Future work should partner with
under-represented communities to co-design and test culturally
responsive adaptations, ensuring equitable access, improving
adherence across diverse groups, and extending benefits to all
families.

Lastly, the inclusion and exclusion criteria—and key baseline
characteristics such as the child's diagnosis and the caregiver's
own health status—relied on parent-report, without indepen-
dent clinical verification. This approach may have introduced
reporting bias, and we cannot rule out that some participants
were inaccurately categorized. Future studies should incorpo-
rate in-person assessments or medical record reviews to con-
firm eligibility and enhance the validity of these important
variables.

Despite these limitations, our results indicated a reliable change
for 10%-28% of participants with particularly strong findings
for the Overwhelmed by Difficulties subscale at 5 and 10 months,
for the coached intervention (28%) and Family Strengths and
Adaptability at 10months, and for the self-directed group (28%;
Table 7). While exploratory, our results remain meaningful for a
frontline, scalable parenting intervention.

5 | Conclusions and Future Research

The impact of parenting interventions on family well-being
demonstrated in our study holds implications for clinical prac-
tice, policy, and research. Given the high incidence of behavioral
difficulties co-occurring with neurodisabilities and the systemic
effects of these difficulties on the family unit, our results under-
score the importance of offering accessible, cost-effective, and
scalable interventions to support these families. Programs like
Parents Empowering Neurodiverse Kids not only address bar-
riers faced by families in accessing conventional services, but
also offer a promising, low-cost approach to enhancing primary
mental health support and bridging gaps between mental health
and disability care.

Our finding that higher baseline family well-being predicted
greater adherence suggests that an initial family well-being assess-
ment could be used both to predict which families may struggle to
engage and to tailor early supports—for example, booster sessions
or peer mentoring—targeted at areas of greatest need. Embedding
such an assessment at intake would help ensure that families who
begin at a lower level of functioning receive the additional scaffold-
ing required to fully benefit from the program.

Our findings prompt a deeper exploration of how child, parent,
and family factors may mediate family outcomes, using sophis-
ticated statistical methods such as structural equation modeling
to achieve a more nuanced understanding of these relationships.
Such approaches could continue to make use of family resil-
ience theory, particularly for model specification (Gunty 2020;
McCrossin and Lach 2023b). Future investigations should not
only continue to dissect the “active ingredients” that specifi-
cally foster family well-being, as opposed to individual child or

parent outcomes, but also consider the cultural, systemic, and
policy-level frameworks that underpin the delivery of such pro-
grams. Adjustments to program content that emphasize princi-
ples of family-centered care (Miller, Imms, et al. 2023; Trute and
Hiebert-Murphy 2013) may enhance the perceived relevance of
the skills learned for the family unit, thereby improving family-
level outcomes.
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