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Objective: Most young autistic children display emotional and behavioral problems (EBPs). There is evidence that behavioral parenting interventions
(BPIs) reduce these. The COVID-19 pandemic and associated lockdowns can be seen as a natural experiment to test the longer-term effect of BPIs
under conditions of increased uncertainty.

Method: Opportunistic follow-up (n ¼ 49) of a pilot randomized controlled trial (RCT) cohort (n ¼ 62 autistic children aged 6-11 years; originally
randomized to a 12-week group BPI [Predictive Parenting; n ¼ 31] or an attention control [Psychoeducation; n ¼ 31]) was conducted during COVID-
19�related lockdowns. Measures of parent-reported child irritability and parenting stress were collected at 3 time points (baseline: mean age ¼ 6.7
years; primary endpoint: mean age ¼ 7.1 years, w5 months after randomization; and COVID-19 follow-up: mean age ¼ 8.8 years, w2 years after
randomization). We tested the magnitude of intervention effects using point estimates of differences in child irritability and parenting stress between
arms at primary endpoint and COVID-19 follow-up, covarying for baseline scores. We used area under the curve (AUC) analyses to obtain overall
estimates of the average intervention effect across all 3 timepoints. Semi-structured qualitative interviews were conducted with a subsample of parents
(n ¼ 18).

Results: A small but significant intervention effect was found from baseline to COVID-19 follow-up in favor of Predictive Parenting on parent-
reported child irritability (d ¼ �0.33, 95% CI ¼ �0.65, �0.01) and parenting stress (d ¼ �0.31, 95% CI ¼ �0.59, �0.03). No overall mean
intervention effect for these measures as estimated by the AUC analyses (which takes into account the nonsignificant effect at primary endpoint) was
found. Interview feedback on the both interventions was positive, and parents reported using strategies from Predictive Parenting during COVID-
19�related restrictions.

Conclusion: This opportunistic follow-up study at a time of stress indicates the need for careful consideration of how and when to measure the effects
of BPIs in autistic child populations. Future trials should consider both the most appropriate endpoint and in what context effects may be more likely to
be seen.

Clinical trial registration information: Autism Spectrum Treatment and Resilience (ASTAR); https://www.isrctn.com; 91411078.
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utism is a spectrum condition characterized by
impairments in social communication and
interaction, and the presence of restricted and
repetitive behaviors and sensory sensitivities.1 We use the
terms “autism” to refer to autism spectrum disorder (ASD;
DSM-5) and “autistic children” through this article, as this
www.jaacap.org
is preferred terminology by some of the autism commu-
nity.2 Additional emotional and behavioral problems
(EBPs) frequently co-occur at rates much higher than in the
general population.3,4 These co-occurring EBPs are associ-
ated with greater parental stress and poorer well-being.5

Behavioral parenting interventions (BPIs) are well-
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FOLLOW-UP OF AN INTERVENTION FOR PARENTS OF CHILDREN WITH ASD DURING COVID-19
established approaches for improving behavioral problems
in non-autistic children.6 Meta-analysis of randomized
controlled trials (RCTs) of BPIs have demonstrated mod-
erate effects on disruptive child behavior in young autistic
children and some evidence for reductions in child hyper-
activity and parental stress.7,8

Although targeting developmental abilities rather than
co-occurring problems, RCTs in autistic populations have
highlighted the importance of conducting longer-term
follow-ups because intervention effects that are nonsignifi-
cant at end of trial may be significant later on.9 This could
be because intervention effects may take longer for benefits
in child presentations to appear. Evidence is mixed as to
whether effects of BPIs are reduced, sustained, or amplified
in non-autistic child populations over time.10-12 However,
in the Research Units in Behavioral Intervention (RUBI)
trial of an individually delivered BPI targeting EBPs in
autistic children, divergence from the psychoeducation
control arm increased in the 2 months after the core 16-
week intervention (although it should be noted that up to
3 booster sessions were offered between 16 and 24 weeks).13

In the current study, we conducted an opportunistic
follow-up of an existing cohort during COVID-19�related
restrictions and explored whether a pilot RCT of a novel
group-based BPI, which did not show significant effects at
primary endpoint but had promising feasibility and
acceptability data,14 showed any evidence of effect later on.
The COVID-19 pandemic and its associated consequences
(eg, lockdowns, school closures, changing public health
guidance) brought uncertainty about all aspects of daily life
and the requirement to adapt routines. This is particularly
challenging for autistic populations, as difficulties tolerating
uncertainty are common and have been linked to mental
health difficulties,15,16 and there is strong evidence that
restrictions were associated with increased child mental
health problems.17 Given our Predictive Parenting BPI
aimed to enhance parental skills to predict behavior more
effectively, to make life more predictable, and to help
children cope with unpredictability,18 we believed that the
context of the follow-up may have provided conditions to
see whether strategies learned during Predictive Parenting
would endure during periods of increased unpredictability.
There is also a possibility that the intervention could act as a
buffer to the additional environmental stressors.
METHOD
Sample and Procedure
The sample included young autistic children whose par-
ents participated in the Autism Spectrum Treatment and
Resilience (ASTAR) pilot RCT as part of the Improving
Journal of the American Academy of Child & Adolescent Psychiatry
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Autism Mental Health program (IAMHealth). ASTAR
was a parallel 2-group, 2-site pilot RCT that compared
Predictive Parenting to a Psychoeducation attention
control (Trial registration: ISRCTN91411078). Parents of
62 children were recruited between November 2017 and
October 2018 and randomized to Predictive Parenting
(n ¼ 31) or Psychoeducation (n ¼ 31). Because inter-
vention arm composition and content were adapted based
on child verbal language (minimally verbal vs verbal),
randomization was stratified by verbal ability as well as
site (n ¼ 2). Randomization was conducted on blocks of
10 to 18 families on a ratio of 1:1, resulting in groups of
5 to 9 families in each intervention arm for any block.
Baseline measures were collected up to 2 months prior to
the planned randomization date and primary endpoint
measures at approximately 18 to 24 weeks after
randomization, once the 12-week intervention finished.
Further details on the procedure of the original study can
be found in Charman et al.14 and Palmer et al.19 Ethical
approval for the original pilot RCT was granted from
NHS Camden and Kings Cross Research Ethics Com-
mittee (16/LO/1769). Parents and, when possible, chil-
dren gave written informed consent/assent. Figure 1
provides a CONSORT flow diagram. Sample character-
istics are given in Table 1.

Between June and September 2020, the ASTAR
cohort participants were re-contacted and asked to com-
plete the questionnaires described below (Figure 2 pro-
vides data collection timeline and COVID-19�related
events). At all time points, questionnaires were primarily
administered online, although a small proportion of
parents at each time point requested either paper copies
or via telephone completion.

A subsample (18 of the 25 parents who were invited
from the 41 (83.7%) who completed the questionnaires and
gave consent for interview) also completed online semi-
structured interviews between August and October 2020.
We used purposeful sampling to ensure that we sought the
views from those who reported a range of experiences
during the COVID-19 pandemic on the online question-
naire. Scores on the measures described below (parent-re-
ported child EBPs during the pandemic and parent reports
of impacts of the child’s EBPs on their relationships with
others) were used to classify families into 3 categories of
experience, namely, positive, mixed, and negative. In
addition, to increase the diversity of child and home envi-
ronmental characteristics that might be relevant during
pandemic-related restrictions, we sampled across two other
variables: whether the child was minimally verbal or verbal,
and whether or not they had a garden during lockdown.
The interviews were conducted with 17 mothers and 1
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FIGURE 1 CONSORT Flow Diagram
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father of minimally verbal (n ¼ 9) and verbal (n ¼ 9)
children. All interviews were conducted over video-
conferencing software at a time convenient for the family
and were recorded and transcribed verbatim assisted by the
Microsoft Teams auto-capture function. Parents were given
the opportunity to review and correct transcripts prior to
analysis. The follow-up study was given ethical approval
from the Psychiatry, Nursing and Midwifery Research
Ethics Subcommittee at King’s College London (REMAS
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ref: 19146, ethical clearance ref: HR-19/20-19146). All
parents gave written informed consent.

Interventions
Predictive Parenting consisted of 12 weekly 2-hour groups
that extended parents’ understanding of autism and co-
occurring EBPs and included techniques to help parents
anticipate, prevent, and respond to disruptive behavior and
anxiety (see Hallett et al.18 and Palmer et al.19 for further
ted Kingdom and Data Collection Periods
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TABLE 1 Sample Characteristics by Intervention Arm

Psychoeducation (n ¼ 31) Predictive parenting (n ¼ 31)
Baseline characteristics
Age, y, mean (SD), range 6.8 (1.1), 4.4-8.3 6.5 (1.2), 4.4-8.8
Sex, male, n (%) 25 (81) 25 (81)
Ethnicity, White, n (%) 17 (55) 16 (52)
School type,a n (%)
Mainstream 20 (65) 20 (65)
Special education 11 (35) 11 (35)

ADOSe2 CSS, mean (SD), range 7.71 (1.40), 4-10 7.29 (2.35), 1-10
SCQ-L, mean (SD), range 21.74 (6.63), 9-33 25.13 (6.58), 12-37
ABASe3 GAC, mean (SD), range 61.45 (12.63), 45-85 61.90 (12.98). 46-100
Parental education
At least 1 parent with A-levels or above, n (%) 27 (87) 27 (87)

Parental employment prior to pandemic
At least 1 parent employed, n (%) 25 (81) 27 (87)

Psychoeducation (n ¼ 24) Predictive Parenting (n ¼ 25)
COVID-19 follow-up characteristics
Age, y, mean (SD), range 9.0 (1.30), 6.3-10.8 8.6 (1.40), 6.4-11.2
Exposure to COVID-19
Positive test in immediate family, n (%) 1 (4.2) 1 (4.0)
Child suspected, not tested or negative, n (%) 1 (4.2) 1 (4.0)
Death in the wider family as a result of COVID-19, n (%) 0 (0.0) 1 (4.0)

Parental employment during pandemic
At least 1 parent furloughed due to COVID-19, n (%) 4 (12.9) 2 (6.5)
At least 1 parent dismissed due to COVID-19, n (%) 1 (3.2) 3 (9.7)
At least 1 parent working more hours than usual, n (%) 4 (12.9) 5 (16.1)
At least 1 parent working fewer hours than usual, n (%) 1 (3.2) 4 (12.9)

Level of financial concern,b mean (SD), range 2.00 (0.93), 1-5 2.28 (0.84), 1-5
Child access to education
Child physical attendance at school at least on some
days, n (%)

15 (62.5) 10 (40.0)

Home environment
Have access to personal garden/outside space, n (%) 20 (83.3) 20 (80.0)
Home environment comfort,c mean (SD), range 1.92 (0.97), 1-4 2.00 (1.04), 1-4
COVID-19 impact risk score 1.25, (1.33), 1-6 1.60, (0.96), 1-6

Note: ABAS–3 GAC ¼ Adaptive Behaviour Assessment System, third edition General Adaptive Composite; ADOS–2 CSS ¼ Autism Diagnostic
Observation Schedule, second edition Calibrated Severity Score; SCQ-L ¼ Social Communication Questionnaire–Lifetime version (all administered at
baseline for sample characterization).
aSpecialist units in a mainstream school are included with mainstream education and specialist-only schools are separate.
bLevel of financial concern was measured on a 5-point scale from 1 (living comfortably) to 5 (finding it very difficult).
cHome environment comfort was measured on a 4-point scale from 1 (very comfortable) to 4 (very problematic).

FOLLOW-UP OF AN INTERVENTION FOR PARENTS OF CHILDREN WITH ASD DURING COVID-19
information). Psychoeducation also consisted of 12 weekly
2-hour group sessions providing psychoeducation and social
support but no specific guidance on managing behavior.

Measures
Parent-reported child irritability was measured using the
Irritability subscale of the Aberrant Behavior Checklist
(ABC)20 at baseline, primary endpoint, and COVID-19
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 62 / Number 5 / May 2023
follow-up. This is a 15-item subscale widely used in pop-
ulations with developmental disabilities. Items are measured
on a 4-point scale, ranging from “not at all a problem” to
“the problem is severe in degree,” with higher scores indi-
cating more child irritability. Parenting stress associated
with core and co-occurring autism traits was measured at
baseline, primary endpoint, and COVID-19 follow-up us-
ing the Autism Parenting Stress Index (APSI).21 The APSI
www.jaacap.org 561
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consists of 13 items rated on a 5-point scale ranging from
“not stressful” to “so stressful we feel we can’t cope,” with
higher scores indicating more parenting stress. The APSI
has demonstrated good internal validity and test�retest
reliability. These two measures were selected because they
tapped into key parent-reported child and parent outcomes;
additional measures used in the original pilot RCT were not
obtained so as to minimize time burden for families (see
Charman et al.14 for further information).

At COVID-19 follow-up, the European Child &
Adolescent Psychopharmacology Network (ECNP) Child
and Adolescent Mental Health Services (CAMHS)
COVID questionnaire was administered. This question-
naire was specifically developed by Simonoff and Coghill
to assess the impacts of the COVID-19 pandemic on
children and their families. It aimed to tap into a broad
range of mental health problems and contextual factors
pertinent to periods of restrictions. Questions from the
Coronavirus Health and Impact Survey22 were used to
inform the questions about mental health, which focussed
on problems in the past 2 weeks. Additional questions
asked about COVID-19 infection in the child, nuclear
family, and wider family, and worries about becoming
infected. Contextual factors included information on
parental stress, family relationships, employment, and
financial stress, adequacy of the home environment and
educational provision. In the current study, items from this
questionnaire were used to assess differences in COVID-
19�related impacts. This included the items that asked
about exposure to COVID-19 within the immediate and
wider family in the past 2 weeks, changes to their own or
partner’s (if applicable) employment situation due to
COVID-19 (furloughed [nonessential businesses unable to
operate because of restrictions could put staff on temporary
leave and have 80% of their regular pay (capped at £2500)
covered by the government], dismissed, working more or
working fewer hours), concerns about finances (measured
on a 5-point scale from “living comfortably” to “finding it
very difficult”), child physical attendance at school (yes/
no), personal access to garden or outdoor space (yes/no),
and comfort of the home environment (measured on a 4-
point scale, from very comfortable to very problematic).
To look for more systematic differences in the impact of
COVID-19 by arm, we calculated a post hoc COVID-19
impact risk score (scored 0-6) based on whether or not the
family experienced the following: a parent being fur-
loughed (yes/no), a parent being dismissed (yes/no), con-
cerns about finances (yes/no), no garden/outdoor space
(yes/no), a problematic home environment (yes/no), and
whether the child did not receive any face-to-face educa-
tion (yes/no) (total impact risk score ranged from 0-6).
562 www.jaacap.org
Semi-structured qualitative interviews covered 3 broad
areas: (1) views on the usefulness of either Predictive
Parenting or Psychoeducation for helping them cope with
the pandemic (follow-up prompts included whether specific
strategies were used and, if so, how); (2) the family’s
experience of the COVID-19 pandemic and impacts on the
child and family (follow-up prompts included the impact on
the child’s emotions and behaviors, the child’s education,
family life, any positive impacts, and changes over the
course of the lockdown); and (3) factors that had helped the
family cope with the impact of the pandemic (follow-up
prompts included asking about the helpfulness of the
family’s personal circumstances, formal and informal sup-
port networks, and professional help). Qualitative views on
the family’s experience of the pandemic and coping strate-
gies are not reported in the current article; only views of the
usefulness of the interventions are presented.

Data Analysis
Data analysis of the questionnaires was conducted in Stata
17.23 All variables were assessed for normality. Both c2 and t
tests were used to examine the impact of the COVID-19 re-
strictions on familial circumstances and the COVID-19
impact risk score by intervention arm. We also conducted
an attrition analysis to check that there were no differences in
measured baseline characteristics between the group of par-
ticipants who took part only at baseline vs those who took part
at baseline and at the COVID-19 follow-up (Table S1,
available online). No significant differences were found in
child sex, autism traits, adaptive functioning, child irritability,
parenting stress, or parental income or education level.

Using gsem we estimated 2 models, one for child irrita-
bility and one for parenting stress. Models specified 2 re-
gressions, one predicting primary endpoint outcome and the
other predicting COVID-19 follow-up outcome, each co-
varying for baseline, intervention arm, verbal language
grouping, and site (the randomization stratification factors)
while allowing for correlation between the primary endpoint
and COVID-19 follow-up outcomes. First, we tested inter-
vention arm differences at primary endpoint and at COVID-
19 follow-up to look for the effects of Predictive Parenting in
comparison to Psychoeducation. Next, using the lincom
command, we calculated the area under the curve (AUC) to
obtain an overall intervention effect across all 3 time points
(sum of the trapezoidal areas between the groups) (Figure 3).
These AUC effect estimates provide an overall mean effect for
unequally spaced measures that summarize intervention ef-
fect over the whole period from baseline to follow-up.9 In
addition to looking specifically at intervention effects at the
COVID-19 follow-up timepoint, we wanted to include a
model that accounted for the 3 time points of data and did
Journal of the American Academy of Child & Adolescent Psychiatry
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FIGURE 3 Course of Effects by Intervention Arm From Baseline to COVID-19 Follow-up
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Note: Group level change relative to baseline (left) and Predictive Parenting relative to Psychoeducation (right). Bars represent time-specific estimates with 95% CIs from
repeated-measures models.
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not wish to be seen as continuing the pilot trial until we
found a positive response. The AUC approach provides a
principled way of doing this that is sensible and minimizes
the analyst’s ability to choose one set of weighting for the
time points over another (eg, reducing experimenter degrees
of freedom as we allude to above). The AUC was estimated
from an analysis methodology equivalent to linear mixed
effects models; it combines parameter estimates obtained
from amodel that recognizes the repeated-measures structure
while covarying for baseline. We chose this method over a
generalized estimating equation model with robust standard
errors and clustering, as these are known to be potentially
unreliable in modest-sized samples such as we have. All
models were estimated using maximum likelihood, which
allows for selective missing data on the assumption that se-
lection depends only on time, intervention arm, covariates,
and observed outcomes (ie, missing-at-random).

Data from the semi-structured interviews were analyzed
using an inductive thematic analysis approach based on
grounded theory methods24 in NVivo. This involved mul-
tiple readings of the transcripts, from which a coding
scheme was developed that also drew upon the emerging
literature detailing the impacts of the COVID-19 pandemic
on young autistic children. The coding scheme identified
Journal of the American Academy of Child & Adolescent Psychiatry
Volume 62 / Number 5 / May 2023
themes and was applied to the raw data by 1 researcher.
Double coding of the data was done on 4 interviews by a
second researcher to ensure that the scheme was applied
consistently and to check for accuracy. Themes that
emerged are reported below.
RESULTS
Table 1 displays the impact of the COVID-19 restrictions
on familial circumstances by intervention arm. There were
no significant differences by intervention arm on any of the
variables or on the COVID-19 impact risk score. Table 2
displays the descriptive statistics by intervention arm for
the parent-reported ABC child irritability and the APSI
parenting stress scores.

The effect estimates, confidence intervals, and AUC for
parent-reported child irritability (ABC) are shown in Figure 3.
The point estimate for effect of intervention on child irritability
at primary endpoint was not statistically significant (Cohen’s
d¼�0.03 [95%CI¼�0.26, 0.21], p¼ .834), but the point
effect at COVID-19 follow-up was statistically significant,
with results in favor of Predictive Parenting (Cohen’s
d¼�0.33 [95% CI¼�0.65,�0.01], p¼ .046). However,
the AUC analysis, which also takes into account the
www.jaacap.org 563
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TABLE 2 Descriptive Statistics at Each Time Point by Intervention Arm

Psychoeducation Predictive parenting

Baseline
(n ¼ 31)

Primary endpoint
(n ¼ 28)

COVID-19 follow-up
(n ¼ 24)

Baseline
(n ¼ 31)

Primary endpoint
(n ¼ 30)

COVID-19
follow-up
(n ¼ 25)

ABC-I:
mean (SD)

14.39 (9.90) 12.71 (8.94) 15.21 (8.12) 18.13 (11.02) 15.30 (9.08) 13.12 (8.16)

APSI:
mean (SD)

21.74 (10.20) 19.79 (7.75) 19.29 (9.66) 24.52 (9.49) 21.33 (9.96) 16.56 (8.51)

Note: Baseline was up to 2 months prior to randomization. Primary endpoint was on average 22.6 weeks after randomization (w5 months), SD ¼ 3.8
weeks. Follow-up during COVID-19�related restrictions and on average 111.5 weeks after randomization (w2 years), SD ¼ 17.3 weeks. There were no
significant differences in baseline scores on the ABC-I or the APSI for the 2 intervention arms t(60) ¼ �1.41, p ¼ .165, and t(60) ¼ �1.11, p ¼ .272,
respectively). ABC-I ¼ Aberrant Behavior Checklist�Irritability subscale; APSI ¼ Autism Parenting Stress Index.

PALMER et al.
nonsignificant effect at primary endpoint, did not show a
statistically significant difference overall between Predictive
Parenting when compared with Psychoeducation (coefficient
¼ �170.79 [95% CI ¼ �400.80, 59.22], p ¼ .146).

The point estimate for effect of intervention on
parenting stress (APSI) at primary endpoint was not statis-
tically significant (Cohen’s d ¼ �0.01 [95% CI ¼ �0.32,
0.33], p ¼ .973). The point estimate for the intervention
effect at COVID-19 follow-up was significant in favor of
Predictive Parenting (Cohen’s d ¼ �0.31 [95%
CI ¼ �0.59, �0.03], p ¼ .029). The combined mean
intervention effect comparing Predictive Parenting with
Psychoeducation as estimated from the AUC (Figure 3) was
not statistically significant (coefficient ¼ �133.89 [95%
CI ¼ �371.82, 104.04], p ¼ .270).

Three themes related to the interventions emerged from
the interviews: general experience, strategies used, and sug-
gestions for improvement (Table S2, available online, pro-
vides more detail). Parents in both Predictive Parenting and
Psychoeducation found the groups helpful and reported that
they had had positive experiences and that taking part had
changed their everyday experience of being a parent. Parents
in Predictive Parenting reported that it was helpful to have
resources to refer to at a later time. A common suggestion for
improvement included having booster sessions to help apply
knowledge and implement strategies as children age and the
associated parenting challenges change.

Strategies from Predictive Parenting that had been
useful during the COVID-19�related restrictions included
the following: understanding the function of displayed
behavior, use of family rules and routines, praise, ignoring,
planning, simplifying language, using visual aids, using
sensory items and strategies, and parents taking care of
themselves. The quotes below illustrate COVID-
19�related strategy implementation.
564 www.jaacap.org Jo
“Trying to break down why they’re doing something has been
really helpful. Before I would be stressed out because I don’t
understand [his behavior]. Now I take a step back and think
‘OK, why is he doing this?’ Then from there I can react a bit
better. I have more patience and can figure out, ‘OK, is it
attention?’ Then I need to spend some time with him. It has
helped a lot.”

“There was just a single route that she wanted to take [to school].
One of the specific successes for me was I started introducing slight
differences in route and that worked. When we were home during
the lockdown and even subsequently, we used to go for walks and
it was good to see that she continued saying ‘Let’s explore a new
route.’ So that has been a very positive thing.”
DISCUSSION
The current study followed up families who had taken part
in a pilot RCT testing the feasibility and preliminary effi-
cacy of Predictive Parenting in comparison to Psycho-
education. In the original RCT in which pilot efficacy was
measured immediately after intervention, effects on the
primary outcome of observed behavior that challenges (we
use this terminology because it is a preferred term among
the autism community) were not statistically significant,
although the direction of effect was in favor of Predictive
Parenting.14 However, there was some evidence of benefits
on secondary measures (eg, observed child compliance and
observed parenting behavior) and high parental satisfaction
with the intervention and good intervention fidelity, sug-
gesting that further investigation may be of merit.

This study took advantage of the periods of heightened
uncertainty induced by the COVID-19 pandemic to test
the longer-term effects of a BPI designed to reduce EBPs in
autistic children. Results showed both child irritability and
parenting stress were significantly reduced at the COVID-
19 follow-up in Predictive Parenting when compared to
urnal of the American Academy of Child & Adolescent Psychiatry
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Psychoeducation, with small effect sizes on both measures
of around 0.3. However, we highlight that these findings
should be interpreted with the caveat that the overall effect,
in terms of comparison of the magnitude of change from
baseline to primary endpoint to COVID-19 follow-up in
the two groups, as measured by the AUC, was
nonsignificant.

Several explanations of the present findings should be
considered. As to interpretation of intervention effects at the
COVID-19 follow-up assessment, it is possible that the
strategies taught in Predictive Parenting provided benefit
during periods of unpredictability or stress, as it aimed to
help parents promote predictability and to help autistic
children with uncertainty. It was also the case that because
of restrictions, parents and children were spending more
time together, so use of Predictive Parenting strategies may
have had greater impact.

However, in addition to the uncertainty induced by the
COVID-19 pandemic, the significance of group differences
at the COVID-19 follow-up could also be in part due to a
longer duration between end of intervention and assessment
(and thus significant intervention effects could be inter-
preted as evidence that COVID-19 and its associated
lockdowns did not erode the positive longer-term effects of
Predictive Parenting). In the original pilot RCT, effects
were measured on average 6.2 weeks after the intervention
ended; here, parents completed follow-up measures around
2 years later. The impression from the clinical team when
conducting the original study was that families needed more
time to implement strategies in the home in order for
changes to translate to improvements in child behavior.
This was mirrored in the themes that emerged from the
semi-structured interviews at COVID-19 follow-up. Thus,
we might expect changes in parenting skills and techniques
to have a stronger effect with more time between inter-
vention and assessment of child behavior. This is in line
with the RUBI trial, in which greater divergence between
their BPI and psychoeducation interventions occurred over
a longer period of time.13 In addition, baseline ABC-I scores
were higher in Bearss et al.’s13 RUBI trial compared to those
in our sample (as we did not apply a threshold for eligi-
bility). These relatively low scores reduce the statistical
power to find differences between intervention arms and
may contribute to why there was no difference at endpoint.
Similar longer-term effects are reported elsewhere for
parent-mediated interventions targeting autistic symptoms
in children9; however, in non-autistic child populations,
mixed findings as to whether effects of BPIs are reduced,
sustained, or amplified over time are reported.10-12

Because of the natural experiment-type design of the
follow-up study (eg, taking advantage of the increased
Journal of the American Academy of Child & Adolescent Psychiatry
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uncertainty induced by the COVID-19 pandemic), it is not
possible to disentangle whether effects are due to the specific
circumstances under which outcomes were collected or the
longer duration since intervention, or a combination of both.
In addition, we did not have information on other in-
terventions provided or stressful life events experienced be-
tween the end of the interventions and the COVID-19
follow-up assessment, so we are unable to rule out whether
additional unmeasured experiences contributed to differ-
ences between the two arms. Either way, results suggest
carefully considering the optimal time point to measure the
effectiveness of BPIs for autistic children, both in terms of
time since intervention and also under what circumstances.

Furthermore, current results cannot distinguish whether
effects are because Predictive Parenting provided a buffer
against declining child mental health in the context of the
COVID-19 pandemic (eg, staves off additional decline in
specific circumstances but does not promote outcomes
beyond an individual’s typical level) or whether it leads to
continued gains as time goes on, such that children in the
intervention group end up with outcomes that surpass their
baseline measurements (eg, lower levels of irritability and
parental stress). We are not able to arbitrate between these
alternatives based on the current follow-up data.

Despite not being planned a priori (and thus analyses
were not pre-registered), the current study has clear
strengths. We highlight the high retention rate in the cur-
rent cohort (w80%) and the lack of difference in COVID-
19�related impacts between the two arms. We included
both verbal and minimally verbal children, meaning that
results are more generalizable to autistic children with a
range of ability. In terms of limitations, the current outcome
measures were all parent-report, and parents were not
blinded to intervention arm, although an active attention
control comparator was used. Follow-up questionnaires
were included in a wider battery of questionnaires that were
sent to parents to see how their family had been affected by
the pandemic (rather than specifically being about effects of
the intervention). Questionnaires were always completed
before the semi-structured interviews took place, and
interview data collection was completed before analysis of
the questionnaire data. Rater effects are therefore unlikely to
completely account for the observed results.

To better understand the drivers of longer-term benefits
of BPIs, further study of the effects and potential inter-
vention mechanisms (eg, change in parenting behavior and/
or parental confidence to mitigate EBPs) is required.25 Our
findings from this opportunistic follow-up study highlight
the need for careful consideration of measuring the effects of
BPIs in autistic child populations (ie, how much time after
intervention is needed for parents to adaptively implement
www.jaacap.org 565
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novel strategies, and in what contexts effects are most likely
to be demonstrated).
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