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ABSTRACT

We assessed parent stress and competence outcomes from participation in a randomized controlled trial of a modular behavioral

intervention (Modular Approach for Young Autistic Children; MAYAC) compared to a treatment-as-usual comprehensive be-
havioral intervention (CBI). Throughout their participation, parents of military families were included in their child's treatment
(e.g., identifying goals, learning strategies to support their child) and reported on their feelings of stress using the Parenting
Stress Index—4, Short Form (PSI-4), as well as their feelings of satisfaction and efficacy as a parent on the Parenting Sense
of Competence (PSOC) scale. A linear mixed model evaluated the differences in stress and competence from baseline to each

assessment period through follow-up. There were no significant differences between groups in stress or competence ratings;

however, there were within-group changes in both treatment arms over the course of the trial. In both groups, parent stress

decreased, and competence increased over time, continuing to suggest that behavioral analytic intervention for young children

with autism can promote positive parent outcomes.

Trial Registration: ClinicalTrial.gov identifier: NCT04078061

1 | Introduction

Military families raising autistic children can experience a
compounding of stress and burdens. More generally, parents
of autistic children often report higher levels of stress than par-
ents of neurotypical children (DesChamps et al. 2020; Iadarola
et al. 2018; Rivard et al. 2014). This has been well documented
worldwide and among diverse autistic populations (Al-Farsi
et al. 2016; Fairthorne et al. 2015; Hickey et al. 2021; Pisula and

Porebowicz-Dorsmann 2017), including military families (Davis
and Finke 2015). Unique stressors for military families can in-
clude frequent relocations, isolation from family and other social
supports, partner separation due to deployment, and financial
constraints (Christi et al. 2023; Huebner 2019; Skomorovsky
et al. 2016). For those families with autistic children, additional
stress may be incurred when there is a lack of autism providers
and long waitlists for intervention services, such as comprehen-
sive behavioral interventions (CBI; Christi et al. 2023).
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Summary

« We asked parents of autistic children from military
families to report on their parenting stress and feelings
of competence and effectiveness as a parent through-
out a 24-week behavioral intervention program and a
6-month follow-up period.

+ Young children with autism were randomly assigned
to one of two programs: (1) a lower dose program with
modifications made based on the child's progress or
(2) a more traditional, comprehensive behavioral in-
tervention of more hours.

» Both programs allowed for parents to be involved in
helping make decisions about their child's goals, and
parents also were able to learn strategies to help their
child.

« Parents in both programs reported lower stress and
greater feelings of parenting effectiveness throughout
their participation in this study.

« These findings suggest that involving parents in their
autistic child's behavioral intervention program can
promote positive parent outcomes.

CBI is frequently sought to increase skills in communication,
social interaction, and adaptive behavior in early childhood.
Although traditionally clinician-led, parent involvement is a
component of CBI models. Considerable empirical support for
parent training on focused areas, whether that be social commu-
nication targets, sleep, or disruptive behaviors, has emerged over
the past 15years (Iadarola et al. 2018; Johnson et al. 2019, 2023).
There is increasing evidence that teaching parents of autistic
children strategies to support their child’s learning and develop-
ment can lead to reductions in parental stress and an increased
sense of competence, or feelings of satisfaction and efficacy as
a parent (e.g., D'Entremont et al. 2022; Tadarola et al. 2018; Li
et al. 2024). The extent of parent involvement varies across pro-
grams and ranges from information sharing with parents (Bearss
et al. 2015) to exclusively parent-mediated intervention (Ingersoll
et al. 2016). Parent involvement also depends on the intervention
model and can be impacted by provider availability, insurance
coverage, geographic disparities, distance to clinic, and work
schedules (Yingling et al. 2017). Other barriers include difficulty
engaging families and a perception that families are not inter-
ested in participating in parent training (Straiton et al. 2021).

In practice, structured, manualized, parent training as a model
is not widely utilized. In an Autism Care Demonstration Annual
Report from 2024, military family beneficiaries who received ap-
plied behavior analysis (ABA) services engaged in an average of
8.1 family treatment hours annually, with 40% of families receiv-
ing at least one session per month (Department of Defense 2024).
In a national survey of 1089 behavior analysts, only 15% of ABA
providers reported that they used a manualized parent training
program with their clients (Ingersoll et al. 2020). Ingersoll and
colleagues speculated that this low rate might be due in part to
the fact that ABA providers are trained to provide highly individ-
ualized interventions, and they are less trained and therefore less
comfortable in providing coaching as a part of parent-mediated
interventions (2020). Thus, manualized models that incorporate

parents in intervention decision-making and accompanying par-
ent training may be appealing to many providers.

In a recent randomized control trial (RCT) comparing two be-
havioral intervention approaches for autistic children of military
families (Anderson et al. 2024), we compared outcomes between
a more intensive direct behavioral intervention (CBI) and an
intervention with increased parent involvement and fewer in-
tervention hours (MAYAC) and found that MAYAC was no less
effective in improving adaptive behaviors over the 6 months of the
trial. The purpose of this study is to assess parent outcomes from
the RCT. Because MAYAC was designed to be delivered across
fewer hours and with more structured parental involvement, we
hypothesized that at the end of the 24-week intervention and at
the 48-week follow-up, MAYAC would be superior to CBI in de-
creasing parent stress and increasing parent sense of competence.

2 | Methods
2.1 | Design and Participating Sites

This single-blind RCT was approved and overseen by the
University of Rochester's' Institutional Review Board (IRB,
central IRB of record) and the DOD Office of Human Research
Protection, and registered with ClinicalTrial.gov as well as with
the publicly accessible National Database Archive (NDA). Here,
we analyzed parent outcome data from this trial comparing
the effectiveness of MAYAC and a treatment-asas-usual CBI
approach (see details in Anderson et al. 2024). There were four
recruitment sites (Cleveland Clinic, May Institute, Nationwide
Children's Hospital, and Vanderbilt University Medical Center)
and a fifth site managed the administrative and data coordinat-
ing responsibilities (University of Rochester Medical Center).
Participants who met inclusion criteria were invited to provide
informed consent and then complete baseline assessments prior
to randomization to MAYAC or CBI. Detailed information about
trial design is available in Anderson et al. (2024).

2.2 | Participants

Fifty-six parents and their children with a diagnosis of autism be-
tween the ages of 18-59months participated in the 24-week in-
tervention study delivered in the home or clinic settings and were
assessed for follow-up at week 48. In addition to the diagnosis and
ages listed above, eligibility also required children to have ap-
proval or be in the process of being approved through TRICARE
military insurance for ABA services (see Anderson et al. 2024 for
more details). Our sample was unique as we focused exclusively on
families who had at least one parent on active duty in the military.

2.3 | Treatment Groups

2.3.1 | Modular Approach for Young Autistic Children
(MAYAC)

All children randomized to MAYAC received up to 5h of an inter-
vention module called Social Communication and Engagement
Intervention (SCEI) weekly throughout the trial. The first
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4weeks of the trial were exclusively SCEI, in which a child re-
ceived 4.5h per week of clinician-led intervention focused on
goals related to engagement, social communication, and interac-
tion. In addition to the 4.5h, the parent-mediated component of
SCEI was delivered for 30 min weekly, with sessions alternating
between didactic instruction with role-playing and active coach-
ing of parents when they interacted with their children.

After the initial 4weeks of intervention and then every 4weeks
thereafter, the dose and/or focus of intervention could be “tai-
lored” to meet the individual needs of participants and their par-
ents. Intervention tailoring involved several options, including (a)
increasing the dose of SCEI, (b) adding additional goals to SCEI
such as learning readiness or using augmentative communication,
and (c) adding parent-mediated intervention goals such as address-
ing sleep concerns, restrictive eating, toilet training, or challeng-
ing behavior (see Anderson et al. 2024 for details). MAYAC always
consisted of a total of 5h of SCEI, and the maximum dose was 10h,
with no more than 1.5h of parent-mediated intervention per week.

2.3.2 | Comprehensive Behavioral Intervention (CBI)

Participants in CBI were to receive 15-20h of intervention, in
line with traditional CBI. Intervention sessions included dis-
crete trial training delivered for at least half of each session, and
intervention goals were developed based on the Verbal Behavior
Milestones Assessment and Placement Program (VB-MAPP;
Sundberg 2014). Goals included increasing communication, ad-
dressing social skills, and decreasing behavioral challenges (see
Anderson et al. 2024 for more details).

Parent-mediated intervention was also delivered to the CBI
group in the manner commonly used at each site. As this was
intended to be treatment as usual, we did not attempt to stan-
dardize the amount, content, or structure of parent training
provided. Providers were instructed to deliver the CBI and any
accompanying parent training as they would if the child were
not enrolled in the study.

2.4 | Parent Outcome Measures

The Parenting Stress Index—4, Short Form (PSI-4 SF;
Abidin 1995) is a 36-item parent questionnaire rated on a five-
point scale (“Strongly Disagree” =1 to “Strongly Agree” =5).
The PSI-4 SF is a commonly used measure to assess parent-
ing stress in this population (Iadarola et al. 2018; Johnson
et al. 2019) and has good test-retest reliability (ICC =0.77) and
internal consistency (IC; 0.91; Barroso et al. 2016). The PSI-4
SF yields four subscales and a total score (range 36-180), with
higher scores reflecting higher stress. The Difficult Child (DC)
subscale (range 12-60), which assesses stress related specifi-
cally to characteristics of the child, was chosen as our subscale
of interest for this analysis of family outcomes. In addition, an
exploratory analysis of the total score was also conducted.

The Parenting Sense of Competence (PSOC; Gibaud-Wallston
and Wandersman 1978) is a 17-item parent questionnaire that
assesses feelings of satisfaction and efficacy as a parent. Parents

TABLE1 | Demographics.
No. (%)
MAYAC (n=27) CBI (n=29)
Parent demographics
Gender
Female 25(92.6) 29 (100.0)
Male 2(7.4) 0(0.0)
Mother age (years; 30.6 (6.2) 30.0 (6.0)
mean, SD)
Father age (years; 31.7(7.1) 31.8(5.9)
mean, SD)
Two-parent family 27 (100.0) 26 (89.7)
Education
High school grad 6(22.2) 3(10.3)
Some college 9(33.3) 14 (48.3)
College graduate 10 (37.0) 9 (31.0)
Advanced degree 2(7.4) 3(10.3)
Military rank
Enlisted (E1-E9) 3(11.1) 2(6.9)
Officer (01-010) 0(0.0) 1(3.4)
Not in military 24 (88.9) 26 (89.7)
Household income
Less than $20,000 1(3.7) 0(0.0)
$20,001-$40,000 5(18.5) 7 (24.1)
$40,001-$60,000 9(33.3) 12 (41.4)
$60,001-$80,000 7(25.9) 3(10.3)
$80,001-$100,000 3(11.1) 4(13.8)
More than $100,000 2(7.4) 3(10.3)
Child demographics
Gender
Female 7 (25.9) 6(20.7)
Male 20 (74.1) 23(79.3)
Age (months; mean, 33.2(8.8) 34.7 (11.8)
SD)
Race
African American/ 7(25.9) 2(6.9)
Black
White/Caucasian 14 (51.9) 20 (69.0)
Filipino/a 0(0.0) 2(6.9)
Multiracial 4(14.8) 4(13.8)
Other 2(7.4) 1(3.5)
Hispanic/Latinx 6(22.2) 7 (24.1)

Note: Parent demographics are based on the primary informant.
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rate from “Strongly disagree”=1 to “Strongly agree” =6, and
higher score totals (range 17-102) reflect more competence. This
measure has high internal consistency and solid test-retest re-
liability and is sensitive to change in previous parent training
studies (e.g., Iadarola et al. 2018; Johnson et al. 2023).

2.5 | Statistical Analysis

Data were analyzed using the SAS 9.4 System for Windows. In
accordance with the intent-to-treat principle, all randomized
subjects were analyzed within the group to which they were as-
signed. We compared demographics as well as baseline patient
and family characteristics between the study groups. Categorical
variables were compared using the Chi-Square or Fisher's exact
test, and continuous variables were compared using the ¢-test or
Wilcoxon Rank Sum Test.

Since we hypothesized that through 48 weeks of follow-up,
MAYAC would be superior to CBI in decreasing parent stress,
a linear mixed model (LMM) was fitted to analyze the parent
stress outcomes (PSI-4 SF Difficult Child Scale and Total Score,
and PSOC) assessed at baseline through week 48. The LMM
included fixed effects for the intercept, study group, time, and
group-by-time interaction. The model also included random
effects for the intercept and time, and an unstructured within-
person correlation structure for the residual errors. Changes
from baseline to follow-up were estimated and compared be-
tween the two groups to reflect the estimated treatment effect.
The standard error of the treatment effect was estimated using
a sandwich-type robust variance estimator. All tests were two-
sided, and a p-value less than 5% was considered significant.

3 | Results
3.1 | Demographics
In both groups, most primary informants identified as female

(96.43%) with either some college or a college degree (75.00%),
and partners serving in the military (89.29%). Children receiving

intervention in both groups were primarily white (60.71%) and
male (76.79%), with a mean age of about 34 months (SD =10.27;
see Table 1). There were no significant differences between the
study groups.

3.2 | Intervention Hours

During the 24-week intervention, children in the CBI group
received an average of 13.63 total hours of intervention
per week (range 5.83-19.57h), with approximately 31 min of
that time being for parent-mediated intervention (M =0.52,
SD=0.68, range 0.00-6.75h). Children in the MAYAC
group received a weekly total average of 5.09h of interven-
tion (range 1.44-9.26h), with approximately 38 min of that
time for parent-mediated intervention (M =0.63, SD=0.71,
range 0.0-4.0h). See Figure 1 for the average parent training
hours for each group throughout the intervention. Results
from a LMM showed no significant difference in the amount
of parent training between the CBI and MAYAC groups
(p=0.1059).

3.3 | PSI-4 SF—Difficult Child (DC) Scale

Raw scores on the DC scale of the PSI-4 were highest for both
MAYAC and CBI groups at Baseline, indicating higher levels of
stress prior to starting treatment. Over time, both groups saw
a decrease in average stress (see Table 2). There were no signifi-
cant group differences in parent stress on the DC scale between
MAYAC and CBI at any time point, and the interaction effect be-
tween time and treatment was also not significant. The MAYAC
group showed significant within-group differences from Baseline
to Week 4 (p=0.0022), indicating that parents in MAYAC reported
a decrease in stress during this time. This was not the case for the
CBI group between Baseline and Week 4 (p=0.1048). Within-
group differences showed lower stress from Baseline to Week 12,
Week 24, and Week 48 in both MAYAC and CBI. Figure 2 pro-
vides a depiction of the trends of the PSI-4 DC scores throughout
the intervention and follow-up, and Table 3 shows within-group
differences.

Average Parent Training Hours per Week

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Average Parent Training Time (Hours)

CBI
=@=|VIAYAC

1 2 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24

Intervention Week

FIGURE1 | Average parent training hours by group.
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| Mean (SD) parenting stress and competence by group and timepoint.

TABLE 2

=29)

CBI (n

=27)

MAYAC (n

Wk 4 Wk 12 Wk 24 Wk 48 BL Wk 4 Wk 12 Wk 24 Wk 48

BL

PSI-4

29.7 (8.9)
80.1(27.1)
78.1 (15.0)

29.9 (8.7)
78.4 (24.9)
76.1 (13.4)

31.6 (9.8)
85.1(28.3)
73.6 (12.4)

32.4(10.2)
86.5 (30.2)
72.7 (11.2)

30.2 (8.1) 29.8 (8.1) 31.0 (6.6) 28.7 (10.1) 34.7 (10.8)
77.9 (22.3) 79.5 (19.1)

77.4 (22.0)

33.6 (7.6)
89.0 (19.8)
72.1(11.1)

DC

90.8 (28.8)

78.2(25.1)

Total

77.7 (12.1) 77.0 (11.1) 77.8 (12.8) 72.7 (12.3)

77.7 (11.0)

PSOC

Abbreviations: BL, baseline; DC, difficult child subscale; PSI-4 SF, parenting stress index 4th edition, short form; PSOC, parenting sense of competence; Wk, week.

3.4 | Total Score

As with the PSI-DC scale, the Total Score for both MAYAC
and CBI groups decreased from baseline through follow-up,
indicating a decrease in total stress (see Table 2). There were
no significant differences between the MAYAC and CBI
groups at any timepoint, nor was there an interaction effect
between time and treatment. Within-group differences (see
Table 3) show that parents in both groups experienced less
total stress from Baseline to Week 24. A significant difference
was seen within the MAYAC group for total stress scores from
Baseline to Week 4, Week 12, and Week 48, a within-group
difference that the CBI group did not see. Figure 3 shows
changes in mean PSI-4 Total Score throughout intervention
and follow-up.

3.5 | PSOC

Raw scores on the PSOC were lowest at baseline for both
MAYAC and CBI groups, indicating lower feelings of compe-
tence prior to starting treatment. Both groups saw an increase
in competence by the end of the follow-up (see Table 2). Parents
in MAYAC saw significant within-group differences in com-
petence from Baseline to all assessment timepoints (Table 3),
where competence increased. Parents in CBI only experienced a
significant increase in competence from Baseline to follow-up at
Week 48. There were no significant between-group differences
on the PSOC (see Figure 4).

4 | Discussion

We hypothesized that MAYAC would be superior in improving
aspects of parent well-being to include decreases in parental
stress and increases in parental sense of competency. The ratio-
nale for this hypothesis was twofold. First, we hypothesized that
an intervention requiring fewer hours and less intense treat-
ment demands might be easier for families to incorporate into
their daily lives. Second, we hypothesized that the structured
parent training in MAYAC, which emphasized teaching skills in
everyday family routines, would give parents more confidence
in their ability to help their children, thereby reducing overall
levels of stress.

Parent stress and competence outcomes were equivalent for
both the CBI and MAYAC groups by the end of their interven-
tion and at follow-up assessments. While the type and focus of
parent training differed between groups, one similarity is that
the same intervention providers led parent training in both
MAYAC and CBI. This trend in parent outcomes could also be
due to participants in both groups receiving comparable time in
parent training (approximately 30min weekly). That said, par-
ents of children in CBI received more time in parent training
than may occur nationally for military families of autistic chil-
dren; TRICARE reported a total average of 8 h of parent training
over the course of a year (Department of Defense 2024), where
participants in CBI received an average cumulative total of
approximately 12h across 6 months of their participation. The
equivalent outcomes in both interventions highlight the value
of parent involvement in addressing improvements in stress and
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TABLE 3 | Differences within-group for each timepoint.
Change BL to Wk 4 Change BL to Wk 12 Change BL to Wk 24 Change BL to Wk 48
LSM E. LSM E. LSM E. LSM E.
diff P size diff P size diff D size diff P size
PSI-4 SF
DC
MAYAC —3.74 ok -0.91 -3.71 ok —0.67 —-2.91 * —0.61 —5.14 otk —0.88
CBI -1.98 0.10 -0.46 -2.93 * —0.44 -3.24 * —-0.40 -3.74 ok -0.47
Total
MAYAC -11.78 ok —-0.94 -10.48 ok —0.68 -9.80 ok —0.78 -10.87 ok -0.57
CBI -3.12 035 -0.33 —5.12 0.13 -0.31 —7.49 * —0.45 —5.72 0.14 -0.30
PSOC
MAYAC 5.45 ok 0.75 5.76 kK 0.79 5.56 ok 0.74 5.58 ok 0.61
CBI 0.24 0.89 0.08 2.37 0.17 0.28 2.97 0.09 0.28 4.47 * 0.51
Abbreviations: E. Size, effect size; LSM Diff, differences of least squares means; p, p-value.
Note: p*<0.05; p**<0.01; p***<0.001.
PSI-4 Difficult Child Scale
36
34
32
0 /\\
28 =@==\/|AYAC
CBI
26
24
22
20

Week 4 Week 12

Changes in mean PSI-4 difficult child scale scores.

Baseline
FIGURE2 |

competence. Taken together with results from our larger trial
that showed that the two approaches were comparable in im-
proving child adaptive behaviors and overall autism severity
(Anderson et al. 2024), MAYAC might be a suitable alternative
to traditional CBI for some families, especially considering the
less intense treatment demands.

While there were no significant differences between groups
on these parent measures, there were within-group changes
of note in both treatment arms over the course of the trial that
could have implications for treatment decisions. The PSI-DC
effect size of —0.61 for MAYAC and —0.40 for CBI at the end
of the intervention (Week 24) suggests that interventions tar-
geting broad adaptive skills of varying intensity and parent in-
volvement both lead to lower parental stress. This is similar to

Week 24 Week 48

previous research findings suggesting that child participation
in CBI decreases parental distress and raises parental ratings
of self-efficacy, irrespective of the amount of parent coaching
received (D'Entremont et al. 2022). The significant decrease
on the PSI-DC for parents in MAYAC from Baseline to Week
4 is of note, as this pattern was not seen for parents in CBI.
The PSI Total Score also saw significant decreases in parental
stress within the MAYAC group, but not CBI, from Baseline
to Week 4 or from Baseline to Week 12. By Week 24, the two
groups were comparable in the overall decrease in parent
stress on the PSI-DC and PSI Total Score. While only specula-
tive, it may have been that the structured parent-mediated as-
pect of MAYAC, as opposed to the treatment-as-usual parent
training for CBI, may have led to more rapid reductions in par-
ent stress at the beginning of the trial. In addition, emphasis
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PSI-4 Total Score

95

90

85

80

75

70
Week 4 Week 12

| Changes in mean Psi-4 total score.

Baseline
FIGURE 3

=@ \|AYAC

- CBI

Week 24  Week 48

Parenting Sense of Competence

79
78
77
76
75
74
73
72 d
71

70
Week 4

Changes in mean competence scores.

Baseline Week 12

FIGURE4 |

on teaching parents how to engage their child and encourage
communication from the beginning of participation may have
been beneficial. Future research should examine the effects
of a coaching-based intervention on family stress, as well as
the relative benefits of providing parent-mediated interven-
tion focused on engagement and communication initially (e.g.,
Ingersoll and Wainer 2013).

Like the findings on parent stress, there were significant within-
group differences for both MAYAC and CBI on the PSOC, but
no between-group differences. A more rapid change in the first
weeks of the trial for the MAYAC group was revealed; in this
case an increase in their sense of competence. This significant
within-group difference was also true for the MAYAC group
from Baseline to Week 12 and Baseline to Week 24, but changes
in CBI competence during these times were not significantly dif-
ferent from Baseline. The two groups were similar at follow-up,
where both interventions resulted in parents feeling significantly
more confident in their parenting role than at Baseline. The

== \|AYAC
CBI

Week 24 Week 48

parent-mediated focus of MAYAC might have given parents the
tools earlier on to feel more competent at a faster rate, while it took
more time for the competence to grow within CBI. D'Entremont
et al. compared two methods to providing CBI and found that
when dedicated parent coaching was delivered, parents reported
significantly higher ratings of parent satisfaction when it came
to a feeling of “learning helpful strategies” (2022). Learning the
strategies provided in parent coaching within MAYAC may have
led to an earlier increased sense of competence.

While parent training time was equivalent for both groups
throughout the intervention, it is possible that the ratio of
parent-mediated intervention to total hours delivered influ-
enced the more rapid shift in stress and competence for MAYAC
from Baseline to the first assessment timepoint. Parent training
accounted for approximately 12% of total intervention hours in
the MAYAC group, and around 4% of total intervention hours
for the CBI group. More dedicated time receiving structured par-
ent training in the MAYAC group could explain the significant
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within-group decrease in stress and increase in competence ear-
lier in the trial.

Collectively, the findings from this relatively small trial suggest
thereisabenefit to parents when their young autistic child receives
quality behavioral analytic interventions and parents themselves
also participate. This is consistent with other findings of parent
outcomes from children'’s participation in CBIs of varying models
and intensity (D'Entremont et al. 2022; Kasari et al. 2015). While
this study did not have a stand-alone parent-mediated interven-
tion, it does lend credence to the value of parental involvement.
While beyond the scope of this RCT, it may be that the systematic
participation of parents with a lower “dose” of intervention may
be preferred by some parents and may be as effective for some au-
tistic children. The added value of parent-mediated interventions
has gained considerable traction as an effective model in recent
years (Ingersoll et al. 2020; Kasari et al. 2015).

While this trial demonstrates positive parent outcomes of young
autistic children receiving one of two approaches to behavioral
analytic intervention, there are admittedly limitations. Most no-
tably, the COVID-19 pandemic adversely impacted recruitment
for this trial and the frequency and methods of in-person inter-
ventions as it did many RCTs during this time frame (Audisio
et al. 2022). Clinics and research teams were mandated to pause
within months of initial recruitment and enrollment of the trial.
When clinics were allowed to reopen, many pandemic restric-
tions remained that created barriers for the RCT, such as limited
in-person contact, mandatory masking and distancing protocols,
and strict health monitoring resulting in frequent cancellations.
Families, too, exercised caution during the time of uncertainty
as they wished to minimize exposure to illness. This resulted in
lower intervention hours than anticipated (although still com-
parable to actual intervention hours delivered in community
settings). Additionally, the parent outcome measures were self-
report and limited in number to minimize participant burden
in the context of a trial with many child outcome measures as
well. No objective measures such as physiological markers of
parent stress were included. Furthermore, all families in this
trial had at least one caregiver in the military, and most families
were white, well-educated, and not receiving additional assis-
tance (i.e., food stamps, WIC, etc.). Future work should include a
larger trial with more diverse participants outside of the military
population. In addition, it would be beneficial for future trials to
extend intervention and follow-up periods.

In conclusion, this RCT comparing two behavioral analytic
approaches in a sample of young military dependents demon-
strated significant parent stress at the beginning of the trial. In
the context of a trial that hypothesized that a parent-involved,
lower-dosed intervention (MAYAC) would not be inferior to a
comprehensive behavioral intervention (CBI), it is not surpris-
ing that both interventions had a positive impact on parents.
However, it is also noteworthy that self-reported parental stress
decreased more rapidly, and parental sense of competency in-
creased at a steeper rate when there was a greater focus on struc-
tured parent training, as was delivered in MAYAC. These trends
in parent stress reduction and increased parenting sense of com-
petence represent an important observation and could suggest
value in incorporating parent training regardless of an overall
approach to behavioral intervention.

Acknowledgments

This multisite study was the cumulative work of so many contributors.
We wish to first acknowledge the central figure Dr. Tristram Smith
played in this project. As the Principal Investigator of the grant that
funded this project, he was key in leading the conceptual background
supporting this study. With his untimely death soon after the funding of
this project, the site investigators stepped in to honor Dr. Smith's dedi-
cation to advancing treatment for autistic children. In addition to dedi-
cating this study to Dr. Smith, we wish to acknowledge the other many
contributors: Leah Barto, MPH (Cleveland Clinic Coordinator), Jaime
Crowley-Zalakat, PhD (May Institute coordinator), Sydney Homes,
LPA (May Institute Coordinator), Teresa Ibafiez (Nationwide Children's
Hospital Coordinator), Nicole Cacciato (Nationwide Children's Hospital
Coordinator), and Amy Swanson (Vanderbilt University Medical Center
Coordinator).

Conflicts of Interest

Some of the published materials to be used in the interventions
have been developed by the investigators, for which they may re-
ceive royalties. This was disclosed to participants through informed
consent.

Data Availability Statement

The data that support the findings of this study are openly available in
NDA at https://nda.nih.gov/.

References

Abidin, R. 1995. Manual for the Parenting Stress Index. Psychological
Assessment Resources.

Al-Farsi, O. A., Y. M. Al-Farsi, M. M. Al-Sharbati, and S. Al-Adawi.
2016. “Stress, Anxiety, and Depression Among Parents of Children
With Autism Spectrum Disorder in Oman: A Case Control Study.”
Neuropsychiatric Disease and Treatment 12: 1943-1951. https://doi.org/
10.2147/NDT.S107103.

Anderson, C., S. Hochheimer, Z. Warren, et al. 2024. “Comparative
Effectiveness Trial: Modular Behavior Approach for Young Autistic
Children Compared to Comprehensive Behavioral Intervention.”
Autism Research 17: 2430-2446. https://doi.org/10.1002/aur.3240.

Audisio, K., H. Lia, N. Robinson, et al. 2022. “Impact of the
COVID-19 Pandemic on Non-COVID-19 Clinical Trials.” Journal of
Cardiovascular Development and Disease 9, no. 1. https://doi.org/10.
3390/jcdd9010019.

Barroso, N. E., G. M. Hungerford, D. Garcia, P. A. Graziano, and D. M.
Bagner. 2016. “Psychometric Properties of the Parenting Stress Index-
Short Form (PSI-SF) in a High-Risk Sample of Mothers and Their
Infants.” Psychological Assessment 28, no. 10: 1331-1335. https://doi.
org/10.1037/pas0000257.

Bearss, K., C. Johnson, T. Smith, et al. 2015. “Effect of Parent Training
Versus Parent Education on Behavioral Problems in Children With
Autism Spectrum Disorder: A Randomized Clinical Trial.” JAMA 313,
no. 15: 1524-1533. https://doi.org/10.1001/jama.2015.3150.

Christi, R. A., D. Roy, R. Heung, and E. Flake. 2023. “Impact of Respite
Care Services Availability on Stress, Anxiety and Depression in Military
Parents Who Have a Child on the Autism Spectrum.” Journal of Autism
and Developmental Disorders 53, no. 11: 4336-4350. https://doi.org/10.
1007/s10803-022-05704-x.

Davis,J. M., and E. H. Finke. 2015. “The Experience of Military Families
With Children With Autism Spectrum Disorders During Relocation and
Separation.” Journal of Autism and Developmental Disorders 45: 2019—
2034. https://doi.org/10.1007/s10803-015-2364-2.

682

Autism Research, 2025


https://nda.nih.gov/
https://doi.org/10.2147/NDT.S107103
https://doi.org/10.2147/NDT.S107103
https://doi.org/10.1002/aur.3240
https://doi.org/10.3390/jcdd9010019
https://doi.org/10.3390/jcdd9010019
https://doi.org/10.1037/pas0000257
https://doi.org/10.1037/pas0000257
https://doi.org/10.1001/jama.2015.3150
https://doi.org/10.1007/s10803-022-05704-x
https://doi.org/10.1007/s10803-022-05704-x
https://doi.org/10.1007/s10803-015-2364-2

D’Entremont, B., H. E. Flanagan, W. J. Ungar, et al. 2022. “Comparing the
Impact of Differing Preschool Autism Interventions on Parents in Two
Canadian Provinces.” Journal of Autism and Developmental Disorders 52,
no. 11: 5018-5032. https://doi.org/10.1007/s10803-021-05349-2.

Department of Defense. 2024. “Comprehensive Autism Care
Demonstration ~Annual Report.”  https://www.health.mil/Refer
ence-Center/Reports/2024/01/08/Annual-Report-on-Autism.
Care-Demonstration.

DesChamps, T. D., L. V. Ibafiez, S. R. Edmunds, C. C. Dick, and W. L.
Stone. 2020. “Parenting Stress in Caregivers of Young Children With
ASD Concerns Prior to a Formal Diagnosis.” Autism Research 13: 82-92.
https://doi.org/10.1002/aur.2213.

Fairthorne, J., P. Jacoby, J. Bourke, N. de Klerk, and H. Leonard. 2015.
“Onset of Maternal Psychiatric Disorders After the Birth of a Child
With Intellectual Disability: A Retrospective Cohort Study.” Journal of
Psychiatric Research 61: 223-230. https://doi.org/10.1016/j.jpsychires.
2014.11.011.

Gibaud-Wallston, J., and L. P. Wandersman. 1978. Parenting Sense of
Competence Scale. Lawrence Erlbaum Associates.

Hickey, E.J., M. Stransky, J. Kuhn, et al. 2021. “Parent Stress and Coping
Trajectories in Hispanic and Non-Hispanic Families of Children at Risk
of Autism Spectrum Disorder.” Autism 25, no. 6: 1694-1708. https://doi.
org/10.1177/13623613211001611.

Huebner, C. R. 2019. “AAP Section on Uniformed Services, AAP
Committee on Psychosocial Aspects of Child and Family Health. (2019).
Health and Mental Health Needs of Children in US Military Families.”
Pediatrics 143, no. 1. https://doi.org/10.1542/peds.2018-3258.

Tadarola, S., L. Levato, B. Harrison, et al. 2018. “Teaching Parents
Behavioral Strategies for Autism Spectrum Disorder (ASD): Effects on
Stress, Strain, and Competence.” Journal of Autism and Developmental
Disorders 48: 1031-1040. https://doi.org/10.1007/s10803-017-3339-2.

Ingersoll, B., D. Straiton, and N. R. Caquias. 2020. “The Role of
Professional Training Experiences and Manualized Programs in
ABA Providers' Use of Parent Training With Children With Autism.”
Behavior Therapy 51, no. 4: 588-600. https://doi.org/10.1016/j.beth.
2019.09.004.

Ingersoll, B., and A. Wainer. 2013. “Initial Efficacy of Project InPACT:
A Parent-Mediated Social Communication Intervention for Young
Children With ASD.” Journal of Autism and Developmental Disorders
43:2943-2952. https://doi.org/10.1007/s10803-013-1840-9.

Ingersoll, B., A. L. Wainer, N. I. Berger, K. E. Pickard, and N. Bonter.
2016. “Comparison of a Self-Directed and Therapist-Assisted Telehealth
Parent-Mediated Intervention for Children With ASD: A Pilot RCT.”
Journal of Autism and Developmental Disorders 46, no. 7: 2275-2284.
https://doi.org/10.1007/s10803-016-2755-z.

Johnson, C. R., L. Barto, S. Worley, R. Rothstein, and M. L. Alder. 2023.
“Telehealth Parent Training for Sleep Disturbances in Young Children
With Autism Spectrum Disorder: A Randomized Controlled Trial.”
Sleep Medicine 111: 208-219. https://doi.org/10.1016/j.sleep.2023.
08.033.

Johnson, C. R., K. Brown, S. L. Hyman, et al. 2019. “Parent Training for
Feeding Problems in Children With Autism Spectrum Disorder: Initial
Randomized Trial.” Journal of Pediatric Psychology 44, no. 2: 164-175.
https://doi.org/10.1093/jpepsy/jsy063.

Kasari, C., A. Gulsrud, T. Paparella, G. Hellemann, and K. Berry.
2015. “Randomized Comparative Efficacy Study of Parent-Mediated
Interventions for Toddlers With Autism.” Journal of Consulting and
Clinical Psychology 83, no. 3: 554-563. https://doi.org/10.1037/a0039080.

Li, S. N., W. T. Chien, S. K. K. Lam, Z. Y. Chen, and X. Ma. 2024.
“Effectiveness of Parent-Focused Interventions for Improving the
Mental Health of Parents and Their Children With Autism Spectrum
Disorder: A Systematic Review and Meta-Analysis.” Research in Autism

Spectrum Disorders 114: 102389. https://doi.org/10.1016/j.rasd.2024.
102389.

Pisula, E., and A. Porgbowicz-Dorsmann. 2017. “Family Functioning,
Parenting Stress and Quality of Life in Mothers and Fathers of Polish
Children With High Functioning Autism or Asperger Syndrome.” PLoS
One 12, no. 10: e0186536. https://doi.org/10.1371/journal.pone.0186536.

Rivard, M., A. Terroux, C. Parent-Boursier, and C. Mercier. 2014.
“Determinants of Stress in Parents of Children With Autism Spectrum
Disorders.” Journal of Autism and Developmental Disorders 44, no. 7:
1609-1620. https://doi.org/10.1007/s10803-013-2028-z.

Skomorovsky, A., D. Norris, A. Bullock, and K. Smith Evans. 2016. “The
Impact of Military Life on the Well-Being of Children in Single-Parent
Military Families.” Journal of Military, Veteran and Family Health 2, no.
2: 29-36. https://doi.org/10.3138/jmvfh.3753.

Straiton, D., B. Groom, and B. Ingersoll. 2021. “A Mixed Methods
Exploration of Community Providers' Perceived Barriers and
Facilitators to the Use of Parent Training With Medicaid-Enrolled
Clients With Autism.” Autism 25, no. 5: 1368-1381. https://doi.org/10.
1177/1362361321989911.

Sundberg, M. L. 2014. The Verbal Behavior Milestones Assessment and
Placement Program: The VB-MAPP Guide. 2nd ed. AVB Press Concord.

Yingling, M. E., R. M. Hock, A. P. Cohen, and E. M. McCaslin.
2017. “Parent Perceived Challenges to Treatment Utilization in a
Publicly Funded Early Intensive Behavioral Intervention Program for
Children With Autism Spectrum Disorder.” International Journal of
Developmental Disabilities 64, no. 4-5: 271-281. https://doi.org/10.1080/
20473869.2017.1324352.

683


https://doi.org/10.1007/s10803-021-05349-2
https://www.health.mil/Reference-Center/Reports/2024/01/08/Annual-Report-on-Autism
https://www.health.mil/Reference-Center/Reports/2024/01/08/Annual-Report-on-Autism
https://doi.org/10.1002/aur.2213
https://doi.org/10.1016/j.jpsychires.2014.11.011
https://doi.org/10.1016/j.jpsychires.2014.11.011
https://doi.org/10.1177/13623613211001611
https://doi.org/10.1177/13623613211001611
https://doi.org/10.1542/peds.2018-3258
https://doi.org/10.1007/s10803-017-3339-2
https://doi.org/10.1016/j.beth.2019.09.004
https://doi.org/10.1016/j.beth.2019.09.004
https://doi.org/10.1007/s10803-013-1840-9
https://doi.org/10.1007/s10803-016-2755-z
https://doi.org/10.1016/j.sleep.2023.08.033
https://doi.org/10.1016/j.sleep.2023.08.033
https://doi.org/10.1093/jpepsy/jsy063
https://doi.org/10.1037/a0039080
https://doi.org/10.1016/j.rasd.2024.102389
https://doi.org/10.1016/j.rasd.2024.102389
https://doi.org/10.1371/journal.pone.0186536
https://doi.org/10.1007/s10803-013-2028-z
https://doi.org/10.3138/jmvfh.3753
https://doi.org/10.1177/1362361321989911
https://doi.org/10.1177/1362361321989911
https://doi.org/10.1080/20473869.2017.1324352
https://doi.org/10.1080/20473869.2017.1324352

	Parent Outcomes from a Randomized Controlled Trial Investigating a Modular Behavioral Intervention for Young Autistic Children
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Design and Participating Sites
	2.2   |   Participants
	2.3   |   Treatment Groups
	2.3.1   |   Modular Approach for Young Autistic Children (MAYAC)
	2.3.2   |   Comprehensive Behavioral Intervention (CBI)

	2.4   |   Parent Outcome Measures
	2.5   |   Statistical Analysis

	3   |   Results
	3.1   |   Demographics
	3.2   |   Intervention Hours
	3.3   |   PSI-4 SF—Difficult Child (DC) Scale
	3.4   |   Total Score
	3.5   |   PSOC

	4   |   Discussion
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


