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Abstract

Background Emotion dysregulation is a common concern in autistic youth. Growing evidence suggests emotion
dysregulation underlies multiple co-occurring issues in autism, including externalizing (e.g., aggression, irritability)
and internalizing (e.g., anxiety, depression) disorders, and thus may serve as a key transdiagnostic treatment target.
Emotion dysregulation during middle childhood (8-12 years) is concurrently and longitudinally associated with social
difficulties and poorer quality of life for autistic individuals, highlighting a key window for intervention. There is an
urgent need for treatments for emotion dysregulation in school-age autistic youth that involve caregivers to maximize
skill generalization. To address this need, our group developed Regulating Together, an intensive outpatient group
program targeting emotion dysregulation in 8- to 12-year-old autistic youth that integrates strategies from cognitive
behavioral therapy, mindfulness and acceptance-based therapies, and parent training programs. Building on our
previous non-randomized trials of Regulating Together, we document the study protocol for our first, and ongoing,
randomized controlled trial comparing Regulating Together to an active control condition.

Methods This is a five-year randomized controlled trial comparing Regulating Together to Achieving Independence
and Mastery in School (AIMS), an active control condition targeting executive functioning difficulties, in an outpatient
hospital setting. Enrollment is ongoing and the study is expected to be completed in late Fall of 2026. Participants
will be 144 autistic youth (8-12 years; 1Q > 65) randomized to either 5-week treatment condition. A comprehensive
assessment battery integrating self-, caregiver-, and clinician-report information, functional outcomes (i.e., number

of psychiatric hospitalizations), objective outcomes (probabilistic reversal learning task), and biobehavioral measures
(heart rate variability) will be collected and compared between baseline (Week 0), post-treatment (Week 7), post-
generalization (Week 16), and at long-term follow-up (Week 29).

Discussion This is the first comparison of the Regulating Together program to an active treatment condition. Findings
from this study will build on previous piloted iterations of Regulating Together by characterizing its efficacy in relation
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training efforts are ongoing.

to active treatment, testing moderators of treatment response, and identifying barriers and facilitators to treatment
access, impact, and sustainability. Following completion of this study, we will pursue implementation studies (e.g,,
testing program implementation and effectiveness in community settings). Dissemination and external provider

Trial registration Trial registration took place through ClinicalTrials.gov (NCT05803369) on March 14th, 2023.

Keywords Regulating together, Emotion dysregulation, Autism spectrum disorder, Cognitive behavioral therapy,
Parent training, Mindfulness, Muscle relaxation, Neurodevelopmental disorders, Emotion regulation, Irritability

Background

Emotion dysregulation (ED) refers to difficulties modulat-
ing the experience, expression, and intensity of emotions
in an adaptable and contextually appropriate manner
[1]. ED often clinically manifests as anxiety, depression,
aggression, self-injury, temper tantrums, and irritability
[2-7].

ED is a significant concern for youth with autism spec-
trum disorder (ASD; hereafter “autistic youth”); over
80% of autistic youth experience co-occurring irritability
[8], over 40% meet criteria for anxiety disorders [9, 10],
over 45% have co-occurring attention-deficit/hyperac-
tivity disorder [11], and as many as 70% are diagnosed
with a mood disorder [10, 12-14]. ED challenges have
been concurrently linked to higher rates of hospitaliza-
tions, suicidal ideation, school disciplinary action, peer
rejection, poor postsecondary transitions, co-occurring
psychiatric diagnoses, and use of psychotropic medica-
tions in autistic youth compared to their peers without
ED [2, 7, 15-19]. Further, the presence of ED in autis-
tic youth at 12 years of age predicts ED challenges that
persist into young adulthood [20], including increased
loneliness, increased social difficulties, and lower quality
of life [21, 22]. Longitudinal studies suggest that treating
ED before adolescence may reduce or prevent the likeli-
hood of developing additional psychiatric diagnoses, self-
harm behaviors, and psychiatric hospitalizations [23-25].
Thus, addressing ED before 12 years of age may be partic-
ularly effective in improving childhood and future adult
outcomes across multiple settings.

Recent research has focused on transdiagnostic pro-
cesses that may underlie numerous disorders, with ED
being frequently identified as one shared underlying
mechanism [26]. Consistent with this framework, inter-
nalizing and externalizing symptoms are both linked to
underlying ED difficulties [27, 28] and often overlap in
both autistic [26, 29] and typically developing youth [30,
31]. Thus, treatment may be more efficient, effective,
and sustainable if underlying ED difficulties are treated
rather than focusing on individual single diagnoses in a
stepwise fashion [32, 33]. Despite the conceptual strength
of this approach, most interventions developed for ASD
have conceptualized anxiety and depression as dis-
tinct constructs [34—38]. Additionally, although anxiety

treatments have proven effective for many autistic youth,
these treatments rarely address more complex clinical
presentations, such as autistic youth experiencing anxi-
ety and co-occurring irritability, reactivity, and/or sad-
ness [39]. This suggests that a treatment focused on select
issues, such as anxiety or depression, may not compre-
hensively address concerns stemming from ED in ASD.
Thus, an approach focused on underlying ED ultimately
may be most beneficial for autistic youth experiencing
ED.

Consistent with this approach, treatment focused on
ED as an underlying mechanism in typically developing
youth has driven widespread improvements in anxiety,
depression, and caregiver-reported ED [40—44]. ED treat-
ments also have been successfully utilized for youth with
eating disorders [45], separation anxiety [44], depression
[46], irritability [47], generalized anxiety [48], and bor-
derline personality disorder [49]. Despite the availability
of interventions targeting ED in youth with other disor-
ders, these interventions are not tailored to the unique
challenges faced by autistic youth experiencing ED such
as communication differences (e.g., reduced receptive
and expressive language), cognitive differences (e.g., co-
occurring intellectual disability, cognitive inflexibility),
and behavioral rigidity. Limited treatment options for
ED in ASD are further exacerbated by a lack of provider
experience in treating ASD or in treating ED within the
context of ASD [50].

Within the field of ASD intervention, ED-focused
research is still in its early stages. Currently, there is one
manualized ED intervention for adolescents and young
adults (EASE, individual therapy) [51], one for young
children (STAMP, group based) [52], and one for school
age youth (SAS: OR, individual) [53]. Although these
programs have shown a positive impact on ED, EASE
and SAS: OR are individual therapy treatment meth-
ods and STAMP only serves younger children (Table 1).
Group interventions offer many benefits including effi-
ciency (i.e., treatment of more than one child at the same
time) and cost-effectiveness, normalization of ED dif-
ficulties for youth and families, and increased “buy-in”
and motivation for youth and caregivers [54]. The inclu-
sion of caregivers also is a valuable component for ASD
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Intervention

Characteristics

Emotional Awareness and Skills Enhancement (EASE) [51] and EASE-Teams [57]

Stress and Anger Management Plan (STAMP) [52]
Secret Agent Society: Operation Regulation (SAS: OR) [53]

7-25 years; individual therapy; NVIQ> 50
4-7 years; group therapy; IQ>70
8-12 years; individual therapy; no co-occurring intellectual disability
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Fig. 1 Study timeline

interventions due to challenges with generalization of
learned skills in autistic youth [55, 56].

To address the critical need for efficient, effective, and
scalable intervention strategies for school-aged autis-
tic youth experiencing ED, our group has developed the
Regulating Together (RT) curriculum, an intensive out-
patient group program targeting ED in 8- to 12-year-old
autistic youth with IQ>65 [58, 59]. This program engages
both caregivers and children and utilizes evidence-based
intervention techniques including cognitive behavioral
therapy (CBT), visual materials, reinforcement systems,
scaffolding, and newer interventions such as mindful-
ness and acceptance-based therapy [60]. The program
meets twice weekly for five weeks with concurrent child
and caregiver groups followed by one final individual-
ized consultation appointment after the last session. The
active treatment phase is followed by a generalization
phase (10 weeks) during which parents and youth prac-
tice the skills learned in RT. Evaluation of RT via retro-
spective chart review and an uncontrolled pilot trial has
demonstrated initial efficacy, feasibility, and acceptabil-
ity of the intervention [58, 59]. Our pilot studies dem-
onstrated the importance of the generalization phase,
as larger treatment effects were observed 10 weeks after
treatment completion relative to immediately post-
treatment. In terms of longer-term outcomes, a large
reduction in hospitalization rate was found 12 months
post-intervention compared to pre-intervention.

Here, we document the protocol for a randomized con-
trolled trial (RCT) that incorporates an active control
condition (ACC) for the first time in our RT develop-
ment process. Given disparities in access to specialized

autism services for many marginalized communities (e.g.,
racially and ethnically minoritized youth, youth from low
SES backgrounds) [61], the protocol also incorporates
qualitative interviews with all families to identify barri-
ers to treatment feasibility and efficacy (e.g., childcare,
transportation) to be addressed in future implementation
trials.

Methods and design

Study aims

The primary study aims for this actively recruiting RCT
are to: (1) Evaluate the short-term and long-term effi-
cacy of RT compared to an ACC on ED; (2) Evaluate the
efficacy of RT compared to an ACC on long-term func-
tional outcomes (frequency and intensity of emotional
outbursts and frequency of psychiatric hospitalizations)
related to ED; and (3) Among non-diverse and diverse
participants, explore facilitators and barriers to treat-
ment response and participation to guide future imple-
mentation and dissemination research.

Study design

This is a five-year RCT that includes an experimental
treatment condition (RT, Protocol Version 9.0, Finalized
January 22nd, 2025) and an ACC (Fig. 1). Our ACC is
Achieving Independence and Mastery in School (AIMS),
a group therapy for autistic youth experiencing execu-
tive functioning difficulties that interfere with academic
success [62]. Participant enrollment is ongoing, with the
final group expected to enroll in the Spring of 2026 and
the final outcome visit expected to be completed in the
Fall of 2026.
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Screening During the Screening visit (T1), potential
participants will participate in a 2-and-a-half hour visit
to establish study eligibility. A trained study staff mem-
ber will obtain informed consent/assent and collect basic
demographic, medical, psychiatric, and medication his-
tory. ASD diagnostic status will be established using either
an administration of the Autism Diagnostic Observation
Schedule (ADOS-2) [63] from within the last 2 years or
the ADOS-2 newly administered by a research reliable
study clinician. Similarly, IQ will be assessed using either
an administration of a standardized cognitive assessment
from within the last 2 years or the Wechsler Abbreviated
Scale of Intelligence, 2nd Edition (WASI-II) [64] newly
administered by a study clinician. A blinded evaluator will
rate the Clinical Global Impressions Severity Scale (CGI-
S). Caregivers will complete the Emotion Dysregulation
Inventory, Revised (EDI-R) [65] to obtain ED study inclu-
sion criteria. Caregivers also will complete the Vineland 3
[66], unless one was completed within the last 6 months.
A full description of these and other measures is provided
in Measures and Method of Data Collection.

Outcome visits In addition to their screening visits (T1),
participants will complete assessments at four other time
points: Week 0: Baseline (T2); Week 7: Post Active Treat-
ment (T3); Week 16: Post Generalization (T4); and Week
29: Final Outcome Visit (T5). The list of assessments
administered at each timepoint are described in Mea-
sures and Method of Data Collection and Table 2.

Upon program completion (T3), families will com-
plete semi-structured interviews to elucidate barriers
and facilitators, especially those related to disparities in
access (i.e. due to socioeconomic status, rurality, racial
and ethnic discrimination). Themes will be identified
through future qualitative analyses and will be utilized to
inform future dissemination and implementation trials.

Sampling

Participants will be 144 autistic youth enrolled and ran-
domized to either RT (N=72) or AIMS (N=72). Given

Table 2 Regulating together (RT) curriculum
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a 15% attrition rate observed in our initial pilot, we will
enroll 144 participants in order to have 60 children com-
plete each arm of the study.

Eligibility criteria Inclusion criteria include:

1. Confirmed DSM-5 diagnosis of ASD via the ADOS-
2, completing either within the last 2 years or at
Screening (T1) by a research reliable clinician.

2. 8-12 years of age, of any biological sex or gender
identity.

3. Full-Scale IQ (FSIQ) = 65 or other Wechsler IQ test
completed within the last 2 years.

4. Clinically elevated ED as measured by a score =6 on
the EDI-R.

5. Child and caregivers are fluent in spoken English.
This criterion was implemented due to the group
format (i.e., all participants needed to speak the
same language) and insufficient availability of all
assessment materials in languages other than English.

6. Child has fluent, functional, complex
communication, defined as appropriateness of
Module 3 of the ADOS-2.

7. Family is willing to keep prescribed medications and
outside interventions stable. However, participants
are not required to discontinue outside interventions.

8. Family willingness to participate in twice weekly,
90-minute sessions of either treatment condition.

9. The child’s legal guardian must provide written
informed consent and the child (for youth ages
11-12 years old) must provide written informed
assent.

Exclusionary criteria include:

1. Initiation of new psychosocial/behavioral
intervention within 30 days prior to randomization/
first day of treatment.

2. To ensure group participants’ safety, children will
be excluded if they have exhibited any physical

Session RT Child Topics RT Caregiver Topics

1 Group Rules, Introductions, and Emotion Identification Introductions and Crisis Management

2 Relaxation Skills Relaxation Skills and Functions of Behavior

3 Triggers and Body Signs Triggers, Body Signs, and Prevention Strategies
4 Rating Emotions Rating Emotions and Problem Sizes

5 Problem Sizes Reinforcement Systems

6 Problem Solving Problem Solving

7 Positive and Negative Thoughts Positive and Negative Thoughts

8 Cognitive Flexibility Cognitive Flexibility

9 Review Community/Personal Supports, Treatment Planning
10 Graduation Review, Treatment Planning, and Graduation

Individualized Consultation following group completion
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aggression toward other children outside in the
home in the two weeks prior to T1 resulting in
injury. Other significant disruptive, aggressive, self-
injurious, or sexually inappropriate behavior felt

to be dangerous or overly disruptive to the group
sessions will be reviewed by the study team on an
individual basis.

3. Co-occurring, major neuropsychiatric disorders
including substance use disorders, bipolar disorder,
and psychotic disorders/schizophrenia.

4. Presence of major sensory impairment limiting
unmodified participation in the material including
blindness and uncorrected hearing loss.

Recruitment The first study participant was enrolled on
September 8th, 2022. Recruitment of participants will be
primarily conducted by notifying treating clinicians and
agencies throughout Ohio, Kentucky, and Indiana, our
hospital’s neurodevelopmental outpatient and inpatient
clinical services, and local schools who serve autistic
youth of the availability of this program of research. This
includes sharing the study opportunity with the 180 + per-
son waitlist at our hospital who are waiting for autism
related outpatient treatment. We also will work closely
with personnel from our hospital’'s Department of Mar-
keting and Communications and Community Engage-
ment Core (CEC), whose resources will be enlisted to
facilitate communication to the local and regional com-
munity (e.g., physician liaisons to area pediatrician offices,
direct engagement with the neighborhood surrounding
CCHMC).
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The available historical and clinical data will be
reviewed with the referring clinician, and if it appears
that the participant would satisfy entry criteria for the
study, the participant’s legal guardian will be contacted
to be provided information about the study. All poten-
tial participants’ caregivers expressing interest will be
screened via telephone by the primary study coordinator
for diagnostic status, other co-occurring diagnoses, age
and language criteria, and other presenting concerns (i.e.,
safety) before being scheduled for their initial in-person
Screening visit (T'1).

We plan to include females and members of minority
groups consistent with nationwide and community rates
and randomization procedures described below will
ensure equal numbers are represented in both treatment
conditions. To minimize barriers to participation, partici-
pants are compensated for transportation mileage. Addi-
tionally, childcare (e.g., for siblings), snacks, and drinks
are provided during all treatment sessions.

Intervention

Study setting All intervention sessions and outcome
assessments will take place in-person at Cincinnati Chil-
dren’s Hospital Medical Center (CCHMC), a pediatric
academic medical center, except for the individualized
consultation visit and the final outcome visit which both
take place virtually via a secure telehealth platform. Treat-
ment takes place in two group rooms, one for caregivers
(Fig. 2A) and one for youth (Fig. 2B). Each group room
has chairs, tables, and a whiteboard. The caregiver room
is set up with tables in the middle for families to sit around
while facing each other. Youth have two stations in their

A | Whiteboard |

Caregiver
Worktable

OO

O O
O O

B

Q Child O
O Worktable Q

0 %0

| Whiteboard |

Fig. 2 Treatment room layout
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Table 3 Assessment measures

Measure Purpose T1 T2 T3 T4 T5
Child Characterization

ADOS-2 ASD symptoms X

WASI-II Cognitive ability X

CGl Severity Global severity X

Vineland 3 Adaptive behavior X

Dunn-Rankin Reward Preference Inventory Reward preference X

Primary Outcome Measures

Emotion Dysregulation Inventory- Reactivity ED X X X X X
Daily Phone Diary- Frequency and Intensity Functional outcomes X X X X
Inpatient Hospitalization Rates Functional outcomes X X
Secondary Outcome Measures

Children’s Organizational Skills Scale AIMS outcome X X X X
Mindfulness Attention and Awareness Scale- Child and Caregiver forms Mindfulness X X X X
Emotion Regulation Skills Test Emotional regulation knowledge X X X X
BRIEF-2 ED X X X X
ABC-2 Irritability X X X X
PROMIS Anxiety Anxiety X X X X
PROMIS Depression Depression X X X X
Flexibility Scale Cognitive flexibility X X X X
Probabilistic Reversal Learning Cognitive flexibility X X X

CGl Improvement Global change X X X
Treatment Moderators

Caregiver Readiness and Satisfaction Readiness/satisfaction X X X
Autism Specific Parenting Self-Efficacy Scale Caregiver self-efficacy X X X X
Parenting Stress Index, 4th Edition, Short Form Caregiver stress X X X
Therapy Process Observation Coding System Therapeutic processes/mechanisms X

Faros Cardiovascular Biosensor HRV X X X
Qualitative interviews Barriers to participation X

room. One has tables and chairs to complete worksheets,
intervention activities, and snack. The second station has
chairs arranged in a half circle in front of a white board,
where the leader presents new information to the group.
There are also clinical rooms for youth to separate and
calm if needed.

Regulating together (RT) intervention The RT pro-
gram meets twice weekly for 1-and-a-half hours over 5
weeks (10 sessions; 15 h of content) with concurrent child
and caregiver groups. Each manualized RT child session
focuses on teaching participants CBT and mindfulness
skills and strengthening them via repeated practice. Each
session includes review, relaxation, new material didac-
tic, activities to reinforce material, mindfulness, and
homework. Session topics for youth and caregivers are
provided in Table 3. The manualized RT caregiver cur-
riculum is structured similarly to the child group and
is supplemented by well-established direct instruction
rooted in parent management strategies. The individu-
alized consultation at the end of treatment will focus on
treatment planning and individualized plans to continue
skill use at home during the Generalization Phase. During
the individualized consultation, which both the child and

caregiver attend virtually, the clinician will help the family
identify the skills the child has made progress in and what
they want to continue to work on from the group material.

AIMS (active control condition) intervention The
ACC, Achieving Independence and Mastery in School
(AIMS) was initially designed for middle schoolers, but
was adapted for the 8—12-year-old age range of this study.
AIMS emphasizes academic executive functioning and
organizational skills. It is a group based manualized inter-
vention targeting executive functions related to academic
performance. AIMS is well-established and has been used
with autistic youth in schools and in outpatient settings. It
was chosen to replicate the time, duration, and structure
of RT. AIMS is the ideal comparator as an ACC because
it is equivalent to RT on primary non-specific factors
including attention, dosage, and format. The AIMS treat-
ment program will be 10 sessions focused on academic
executive functioning/organizational skills. AIMS will
not include a caregiver group as the caregiver group
is viewed as an active component of the RT treatment.
However, caregivers will receive handouts providing the
material from the youth group. AIMS has face validity
as an active control for RT for several reasons, includ-
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ing structural equivalence and the addressing of potential
executive functioning difficulties, an underlying cognitive
process hypothesized to relate to ED. To parallel the RT
program, group sessions will be conducted in a bi-weekly
format (i.e., 2x/week, 5 weeks, 10 sessions), which has
been approved of by the creators, Drs. Amie Duncan and
Leanne Tamm. AIMS has been conducted multiple times
a week in school settings. Additional adaptations were
made to the curriculum make it more appropriate for the
younger age group of this study including more visuals,
more activities, an individualized reward plan, and sim-
plified language. An individualized consultation appoint-
ment will be added following the completion of AIMS to
mirror RT. During the individualized consultation visit
for the AIMS condition, clinicians will focus on academic
executive functioning/organizational skills.

Therapist training and fidelity Therapists for the
interventions will be clinical psychologists, supervised
post-doctoral fellows and doctoral students in clinical
psychology, or clinical social workers. Two therapists will
be needed for RT (youth group and caregiver group) along
with a research coordinator who will serve as the behav-
ioral assistant. The behavioral assistant will be a bachelor’s
or master’s level trained individual who will assist with
the group material or behavior management after com-
pleting training in RT and behavior management strate-
gies. AIMS will require one therapist and one behavior
assistant. RT and AIMS use the same pool of therapists
and behavior assistants to help control for individual pro-
vider differences in implementation. Before beginning the
trial, each therapist and behavior assistant will complete a
2-day training (1 for RT, 1 for AIMS) that will cover both
RT and AIMS. Both RT and AIMS have explicit directions
and scripts for the therapists to follow as well as gen-
eral directions for behavior and environmental manage-
ment. All group sessions will be video recorded and one
entire round of 10 sessions for both RT and AIMS will
be reviewed for newly trained therapists with feedback
provided by the PI (RS) on fidelity and behavior manage-
ment. Once the initial training period is complete, 20%
of videos will be reviewed for fidelity to the treatment
manual. Fidelity coding will also ensure that no element
unique to RT were covered in the AIMS groups. Fidelity
tracking has been created for both RT and AIMS and will
be utilized for this trial. Ongoing group supervision will
occur weekly.

Group assignment and randomization Following the
screening visit, potential participants who meet study cri-
teria will be randomized into the RT program or the active
control AIMS program. A total of twelve blocks of twelve
participants will be used. Within each block participants
will be randomized to either RT (6 participants) or AIMS
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(6 participants). The order of our heart rate variability
tasks (Rest/Baseline, Breathing, Relaxation; see below
for task description) also will be randomized among the
twelve participants in each block.

Randomization will be accomplished using SAS ° ver-
sion 9.4 (SAS Institute Inc., Cary, NC). Specifically, the
uniform random number generator will be used with a
seed input from the study biostatistician (PH). The ran-
domization sequence will be concealed from all study
personnel except for our biostatistician (PH) and PI (RS).
We will attempt to stratify by sex and minority status to
ensure that an equal number are in both RT and AIMS.
For the randomization procedures, it is assumed that
50% of participants are females and that 15% of partici-
pants are racially/ethnically minoritized.

Blinding All outcome assessors and data analysts will be
blinded to participant treatment assignment until analy-
ses are finalized and ready for dissemination. Due to the
nature of the interventions (behavioral therapies with
delivered content that openly communicates treatment
condition assignment), blinding is not possible for study
interventionists, fidelity raters, therapeutic relational
raters (see Therapy Process Observation Coding System
described below), participants, and caregivers.

Voluntary withdrawal of participants A participant
may voluntarily withdraw at any time and for any rea-
son. If a participant withdraws, at his or her request or
at the request of his or her caregiver, the reason(s) will be
recorded in the participant’s source documentation. Par-
ticipants who withdraw from the study prematurely will
undergo all end-of-study assessments (T4) where pos-
sible. If a participant refuses to continue with study pro-
cedures, the reason for refusal will be fully documented in
the participant’s source document. Participants who with-
draw from the study prior to completing the final follow-
up visit may be replaced at the discretion of investigator.

Data collection, management, and analysis

A multi-method, multi-informant assessment battery
(Table 2) will be used to provide accurate sample char-
acterization, examine efficacy of RT (Aim 1 and 2) and
identify potential facilitators of treatment response (Aim
3). All measures are appropriate for use with participants
from racially/ethnically diverse backgrounds. In addition
to these standardized characterization measures, adverse
event data is collected following each therapy session and
at each outcome visit (i.e., caregivers report any youth
hospitalizations).

Characterization measures
The Autism Diagnostic Observation Schedule, 2nd
Edition (ADOS-2) [63] is a well-established autism
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diagnostic assessment. Module 3 of the ADOS-2 will be
administered to all participants at the screening assess-
ment to confirm ASD diagnosis, or a previous ADOS-2
will be used (as stated above).

The Weschler Abbreviated Scale of Intelligence Sec-
ond Edition (WASI-II) [64] provides a brief and reliable
measure of cognitive ability for individuals ages 6-90
years. The four-subtest full-scale IQ (FSIQ) will be used
to assess global intellectual functioning. A FSIQ=>65 is
required to participate due to the cognitive requirements
of both treatment conditions.

The Clinician Global Impressions- Severity(CGI-
S) [67] provides a qualitative measure of global sever-
ity through a rating from 1 to 7 (1=normal, not at all
ill, 2=borderline ill; 3=mildly ill; 4=moderately ill;
5=markedly ill; 6=severely ill; 7=among the most
extremely ill patients). The CGI-S will be utilized as a
clinician-rated measure to assess severity of impairment
in relation to ASD. A trained, independent clinician will
rate the CGI-S at the Screening visit. The CGI-Improve-
ment (CGI-I) also will be rated at follow-up visits and
is described below; the same rater completes the CGI-S
and CGI-I whenever possible. Rater training will be con-
ducted with gold standard vignettes and inter-rater reli-
ability of 80% will be required for all raters on our team.

The Vineland Adaptive Behavior Scales, 3rd Edi-
tion (Vineland 3) [66] is a well-established standard-
ized measure of adaptive behavior that assesses skills in
the Communication, Daily Living Skills, and Socializa-
tion domains. Caregivers will complete the Parent form.
Standard scores from the Adaptive Behavior Composite
and all three domains will characterize baseline adaptive
behavior functioning.

The Dunn-Rankin Reward Preferences Inventory
[68] is a 40-item child self-report that shows the type
of rewards that a child prefers based on their choice
between 2 types of rewards. Children in both conditions
will complete the inventory. Caregivers in the RT condi-
tion will use the inventory during Session 5 (Reinforce-
ment Systems) to help design a reward plan. Caregivers
in the AIMS condition will use the inventory to help
identify rewards for use during the program. Results
from the Dunn-Rankin Reward Preferences Inventory
will be shared with clinicians in both conditions to help
them promote compliance during sessions.

Outcome measures

The Emotion Dysregulation Inventory [65] is the pri-
mary outcome measure for Aim 1. The EDI Reactivity
Subscale (EDI-R) was chosen based on its close associa-
tion with ED and evidence of treatment sensitivity (based
on derived effect sizes from preliminary studies). The
EDI consists of two scales: the EDI Reactivity scale (EDI-
R), which captures poorly regulated negative emotional
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responses, and EDI Dysphoria scale (EDI-D), which cap-
tures negative affect and lack of motivation. The EDI-R
is a primary outcome measure and EDI-D is a secondary
outcome measure. Theta scores will be analyzed. The EDI
has shown good internal consistency (o ranging from
0.90 to 0.97) and test-retest reliability [69, 70].

The Daily Phone Diary (DPD) was adapted using
processes taken from studies of medical adherence [71,
72], with the content (i.e., questions, variables of inter-
est) modified to probe for ED-associated behaviors. The
DPD will review a 24-hour period on both a weekday
and a weekend day through a cued recall interview con-
ducted by an interviewer (trained research coordinator,
not involved in treatment) to track the experiences and
behaviors of youth and families. Families will be provided
with an explanation of what an ED-related outburst is
and what behaviors or emotions are of interest. Specifi-
cally, they will report on any of the following: aggression,
self-injury, mood swings, intense reactions, tantrums,
“0 to 60” emotional episodes, crying or being angry for
more than 5 min, inability to calm down, being irritable
or on edge, or damaging or destroying property. They will
be asked for the approximate length in minutes of the
episode, rate its intensity on a 5-point scale for each epi-
sode, and share how the child eventually calmed down,
including whether assistance was needed. The frequency
(total number of the above behaviors, summed across
weekend and weekdays) and average intensity of reported
behaviors will be analyzed.

Inpatient hospitalization rates will be examined
through chart review and caregiver report for the num-
ber of psychiatric hospitalizations. Frequency of inpa-
tient hospitalization will be assessed at two timepoints:
at Baseline (T2; characterizing frequency of hospitaliza-
tions in the 6 months prior to enrollment in the study)
and at the long-term follow-up assessment (T5; charac-
terizing frequency of hospitalizations in the 6 months
after completion of the individualized consultation).

Secondary outcome measures

Secondary outcomes measures were chosen to capture
constructs closely related to, but not direct measures of,
ED and/or those which found small to medium effects in
our previous studies [58, 59, 73, 74].

The Children’s Organizational Skills Scale (COSS)
[75] is a rating scale completed by caregivers which yields
three factors measuring Organized Actions, Task Plan-
ning, and Memory and Materials Management. The
COSS will be used to assess treatment response to the
AIMS intervention. The COSS has demonstrated good
internal consistency (a ranging from 0.89 to 0.91) and
test-retest reliability (a ranging from 0.94 to 0.99) [75].
T-Scores will be used in analyses.
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The Mindfulness Attention and Awareness Scale
(MAAS) [76] is a 15-item questionnaire that measures
key aspects of mindfulness, including receptive aware-
ness and attention to the present moment. This measure
will be completed by self-report. The child version will be
completed to assess child mindfulness, and the adult ver-
sion will be completed by caregivers to assess caregiver
mindfulness. The total scores will be used in analyses.
The MAAS has shown good internal consistency in chil-
dren (a=0.84) [77] and adults (« =0.87) [76].

The Emotion Regulation Skills Test (ERST) was cre-
ated for RT to measure knowledge of skills taught in RT
to manage ED and is available upon request to any quali-
fied professional. It is composed of 14 multiple choice
questions reflecting key ideas or skills presented in each
session. Each item is scored as correct or incorrect. The
total percent correct items will be analyzed. ERST was
sensitive to change with intervention in our previous trial
(p<0.0001, d=0.92).

The Behavioral Rating Inventory of Executive Func-
tioning, 2nd Edition (BRIEF-2) [78] is an 86-item,
caregiver-report inventory that measures EF skills in chil-
dren ages 5-18 years. It is scored on a Likert scale from
1 (Never) to 3 (Often) and it contains eight subscales.
The T-score from the Emotional Regulation Index will be
analyzed. The BRIEF-2 has shown good internal consis-
tency (a ranging from 0.76 to 0.96) [78].

The Aberrant Behavior Checklist, 2nd Edition,
(ABC-2) [79] is a 58-item caregiver-report question-
naire on behavior difficulties commonly seen in individu-
als with neurodevelopmental disabilities like ASD. It is
comprised of five subscales derived by factor analysis; the
total raw score of the Irritability subscale will be analyzed
given it is a construct closely related to ED and has been
used in previous RT trials. Caregivers rate the severity of
behaviors (i.e., temper tantrums/outbursts) on a 4-point
scale ranging from “not a problem (0)” to “the problem is
severe in degree [3]” The ABC-2 has shown good internal
consistency (« ranging from 0.77 to 0.94) in ASD [80].

The Pediatric PROMIS Anxiety (13 items) and
Depression (13 items) Scales [81, 82] are self-report
measures developed as part of the National Institute of
Health Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS®) program to assess symptoms
of anxiety and depression in youth 8 to 17 years of age.
T-scores from both scales will be analyzed. Both versions
of the Anxiety scale (parent a=0.91; child a=0.96) and
Depression scale (parent a=0.85; child a=0.93) have
shown good internal consistency.

The Flexibility Scale [83] is a caregiver report measure
developed to assess the multidimensionality of flexibility
in youth with ASD, including cognitive aspects of flex-
ibility in daily life, routines/rituals, transitions/changes,
special interests, social flexibility, and generativity. The

Page 9 of 18

Flexibility Scale has demonstrated good internal con-
sistency (« ranging from 0.750 to 0.906) and construct
validity [83]. The total raw score of the Flexibility Scale
will be analyzed.

The Probabilistic Reversal Learning Task (PRL) is
a measure of cognitive flexibility which has previously
been validated for use in children with ASD, including
as a treatment outcome measure previously detailed [74,
84, 85]. Full technical specifications are provided in our
previous reports [74, 84, 85]. Briefly, participants com-
plete two practice tests to establish test comprehension
and are then instructed to choose one of two identical
stimuli (i.e., animals) positioned in different locations
on the screen. They are rewarded (i.e.,, computerized
coin) on 80% of correct responses and on 20% of incor-
rect responses. During the “acquisition phase’, partici-
pants choose one of two stimulus locations until they
have identified the correct location on 8 of 10 consecu-
tive trials. They then proceed to the “reversal phase” in
which the correct location is switched without warn-
ing, and they must identify the new correct location
on 8 of 10 consecutive trials. Testing is discontinued
if they do not reach criterion within 50 trials of either
phase. Error-related outcomes from the PRL task have
previously demonstrated moderate test-retest reliabil-
ity (ICC=0.66—-0.70) [74]. We will analyze the number
of errors separately for acquisition and reversal phases.
Research staff administering the PRL task undergo initial
training and regular reviews for administration fidelity.

The Clinician Global Impressions- Improvement
(CGI-I) [67] will assess response to treatment. A trained,
independent clinician masked to group assignment will
rate the CGIL. The CGI and the reliability process are
described above. The CGI-I provides an aggregate mea-
sure of treatment response through a rating from 1 =
“very much improved” to 7 = “very much worse” that will
be analyzed.

Treatment moderator measures

The Caregiver Readiness and Satisfaction Survey
(CRS) was created by our team to measure caregiver
readiness for treatment, confidence in managing their
child before treatment, and confidence and satisfaction
following treatment. It is available upon request to any
qualified professional. Answers are rated on a 6-point
Likert scale ranging from 0 (“not at all”) to 5 (“a great
deal”). This survey was created specifically for RT and
has been utilized throughout pilot testing. The total score
will be analyzed.

The Autism-Specific Parenting Self-Efficacy Scale
(PSEaS) [86] is a 17-item measure of caregivers’ confi-
dence in managing parenting challenges related to ASD.
This measure specifically evaluates confidence related to
interventions and advocacy challenges. The PSEaS has
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shown strong internal consistency (a=0.91) [86]. The
total score of the PSEaS will be analyzed.

The Parenting Stress Index, 4th Edition, Short Form
(PSI-SF) [87] measures the magnitude of stress in the
parent-child system. It includes three domains of stress
including child characteristics, parental characteristics,
and life stress. Internal consistency is high and test-retest
reliability is satisfactory [87]. The PSI-SF has been uti-
lized in ASD to measure caregiver stress with the Parent
Distress Scale demonstrating the strongest sensitivity to
change and ability to measure distress in caregivers of
children with ASD. T-scores from the Parent Distress
Scale will be analyzed.

The Therapy Process Observation Coding System
(TPOCS) has been widely used to measure relational
processes found to be associated with treatment out-
come: therapeutic alliance (TPOCS-A) [88] and group
cohesion (TPOCS-GC) [89]. In-session participation
(engagement) assesses cohesion among group mem-
bers, energy, and positive affect. For this study, exter-
nal raters from the team of our collaborator, Dr. Susan
White, will be unaware of study hypotheses while rating
securely transmitted video recordings of select sessions.
The TPOCS-A has shown good internal consistency
in children («=0.95) and caregivers (a=0.89) as well as
high stability over time, convergent validity, and predic-
tive validity [88]. The TPCOS-GC has shown acceptable
internal consistency (a=0.77), as well as moderate stabil-
ity over time, good discriminant validity, and fair predic-
tive validity [89]. For each treatment block, one session’s
video will be randomly selected (PH, our biostatistician,
maintains the randomization sequence for video selec-
tion) for coding from early in the intervention (Sessions
1-3), the middle of the intervention (Sessions 4-7), and
the end of the intervention (Sessions 8-10) for a total
of three videos/sessions for each block. Sessions are
selected in this manner to capture changes in therapeutic
alliance and group cohesion that occur across the group
therapy sessions. All children and caregivers from each
video will be rated using the TPOCS. Children in the
AIMS ACC also will be rated using the TPOCS.

Participant heart rate variability (HRV) [73] will be
measured using the ambulatory and waterproof Bioma-
tion 180° eMotion Faros™ Cardiac Monitor across three
tasks (Baseline/Rest, Relaxation, Breathing). Data collec-
tion methods are identical to those that we have previ-
ously detailed in our pilot trial of RT which found that
HRYV predicted treatment response [73], except for the
length of each condition; for this study, HRV will be
collected at rest (3 min of passive video viewing), dur-
ing unstructured relaxation (3 min), and during guided
deep breathing (3 min). The Farros cardiovascular moni-
tor is specifically developed to record high quality elec-
trocardiographic signals while participants are active
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or in motion. The form factor is compact, lightweight,
and designed to wear continuously and unobtrusively.
It samples ECG up to 250 Hz, and HRV to 1000 Hz,
which is sufficient for research. During T2, T3, and T4,
study personnel will record the start and end times using
a stopwatch synchronized to the system clock in the
Faros. These records will enable precise segmentation
of cardiovascular data, enabling cross-condition analy-
ses within-session and across-session change over time.
Caregivers will also complete a log to report information
that may affect physiological measurements, including
participant’s sleep the night prior, stressors that may have
occurred that day, and changes to medications or physi-
cal health status. Test-retest reliability for HRV outcomes
from our past pilot of RT ranged from good to fair (Rest/
Baseline ICC=0.72; Relaxation ICC=0.62; Breathing
ICC=0.55) [73]. The order of HRV tasks (Rest/Baseline,
Breathing, Relaxation) will be randomized and counter-
balanced across all participants. Research staff adminis-
tering the HRV task undergo initial training and regular
reviews for administration fidelity.

Data management A rigorous and systematic approach
to data management is critical for the quality of this study.
We will devote substantial effort and commitment to
data collection and to edit, verify, correct, update, and
assemble the resulting data files. Our data management
system incorporates quality control at every possible step
from data collection to data analysis. The PI and primary
research coordinator will be responsible for data col-
lection and accuracy of record keeping. The PI also will
be responsible for establishing and maintaining ethos
that data management procedures are of the utmost
importance.

REDCap (Research Electronic Data Capture) is a
secure, web-based application designed to support data
capture for research studies, providing: (1) an intui-
tive interface for validated data entry; (2) audit trails for
tracking data manipulation and export procedures; (3)
automated export procedures for seamless data down-
loads to common statistical packages; and (4) procedures
for importing data from external sources. REDCap is a
PHP web application served by Apache Tomcat over a
128 bit SSL connection using a signed certificate. Data
primarily will be collected via REDCap on tablets when
possible, but will be collected on hard copy when not
possible. When data is entered directly onto the tablet via
REDCap, there are less opportunities for scoring, storage,
or entry errors. When a hard copy must be used, data
entry will be verified by data entry personnel. Data per-
sonnel will be trained to search for potential errors and
any questionable or illegible entries will be brought to the
attention of the study team member responsible for com-
pletion of the form. All questionable or illegible entries
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will be addressed promptly. Corrections to paper records
will be made in a way that allows the original entry to
be understood. Corrections to electronic records will be
recorded with an audit trail that allows the original entry
to be retrieved.

Original research records and source documents will
be maintained in a research chart and stored in a locked
file cabinet, in a locked room, on a secure floor with
staff only access. Records will be kept secure, and indi-
vidually identifiable information will not be included in
any reports or data sets. Only the PI and members of
the research team will have access to these files, ensur-
ing the security of the records. All procedures to ensure
confidentiality will follow institutional regulations and
policies. Data from hard copy or electronic forms or from
computerized cognitive tasks and cardiovascular data
will be entered from the respective source into our secure
electronic database by the study coordinator or delegated
study team member. The PI and/or other members of the
study team will review case report forms and database
entries for accuracy by comparison with the source docu-
ments. Of note, computerized cognitive tasks and Faros
cardiovascular data will be collected electronically, will
undergo necessary pre-processing steps by the CCHMC
research coordinator or other qualified research person-
nel, then will be verified by the respective research sci-
entists. CCHMC uses a central database housed through
the institution. The CCHMC Central REDCap database
will be built upon a developmental disability-focus clini-
cal trial REDCap database. REDCap data collection proj-
ects rely on a thorough study-specific data dictionary
defined in an iterative self-documenting process by the
research team.

Data will be entered then checked and verified against
the Case Report Forms (CRFs) by a different Good Clini-
cal Practice (GCP) trained research coordinator. All data
will be double-entered and verified by trained person-
nel. In addition, a postdoctoral fellow or trained study
coordinator will review all computer based cognitive
assessments on a monthly basis to ensure fidelity of data
collection and all heart rate data will be sent to external
collaborators on a monthly basis. All group videos will
be securely sent to external raters for therapeutic process
coding (TPOCS) at the end of each group round.

All data for each participant will be labeled with a
unique ID number. These data from the protocols will be
entered into a secure database on the hospital’s server. An
electronic key that links the participant ID numbers to
identifiable information in the physical files will be stored
in the PI’s private lab folder on the hospital’s server. This
electronic key will ensure that a participant’s electronic
data can be quickly located and deleted in the event that
the participant requests the destruction of their data
upon withdrawal from study. Study investigators may

Page 11 of 18

utilize all previously collected data from time of con-
sent up to the subject withdraw, unless otherwise and
specifically requested, verbally or in writing, by the sub-
ject, and communicated, in writing, to the sponsor and
central readers. All principal investigators and co-inves-
tigators, the central readers, and employees of the spon-
sor will have access to the coded data and study results.
All investigators and the sponsor will have access to the
database with coded scores. Physical data obtained from
participants will also be housed by the PI at the institu-
tion for three years after the IRB is closed. If at any time,
during or after the conclusion of the study, a participant
requests that their data not be used, the PI will immedi-
ately destroy all physical data housed at the institution.
The PI will only destroy data if a participant or their legal
representative asks for them to do so.

Statistical methods and data analysis

Aim 1: Evaluate the effectiveness of RT To test short-
term efficacy, a series of repeated measures ANOVAs
will be conducted by testing the within-subjects factors
of time (i.e., T2/Baseline vs. T3/Post-Active Treatment)
on each of the outcome measures (Table 2). A series of
repeated measures ANCOVAs also will be conducted to
test the same effects while co-varying for sex. We hypoth-
esize that, relative to the ACC, the RT group will demon-
strate significant improvement in ED (reduced scores on
the EDI-R; reduced frequency and intensity of outbursts
reported on the Daily Phone Diary) when comparing
Baseline (T2/Week 0) to the Post Generalization Phase
(T4/Week 16).

Aim 2: Assess the maintenance of treatment gains To
test the long-term efficacy of RT, a series of repeated mea-
sures ANOVAs will be conducted by testing the within-
subjects factors of time (i.e., T2/Baseline vs. T4/Post
Generalization Assessment vs. T5/Final Outcome Visit)
on each outcome measure. We will conduct the same
tests while co-varying for sex. We hypothesize that, rela-
tive to ACC, the RT group will demonstrate maintenance
of gains in ED (EDI-R; Daily Phone Diary) from Baseline
(T2/Week 0) to the Post Generalization Assessment (T4/
Week 16) and the long-term Final Outcome Visit (T5/
Week 29). We also hypothesize that, relative to ACC, the
RT group will have fewer psychiatric hospitalizations 6
months after completion of the individualized consulta-
tion compared to the 6 months prior to study enrollment.

Aim 3: Determine the moderating factors that enhance
or diminish treatment success We will use mixed
effects models to determine if participant factors moder-
ate the effects of the RT intervention. For each outcome
measure, a variable accounting for assessment points (i.e.,
one of the combinations of assessment points described
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for Aims 1 and 2) will be entered at level-1 of the model,
and one of the possible moderators (i.e., IQ, treatment
factors, child factors, or parenting factors) will be entered
at level-2. The cross-level interaction between assessment
points and the moderator will be the direct test of Aim 3
for moderation. We hypothesize that greater child (e.g.,
greater heart rate variability, ED severity as measured by
the EDI-R) and caregiver (e.g., greater self-efficacy, lower
stress) factors will predict greater treatment efficacy.
Qualitative data from semi-structured interviews with
caregivers at the end of active treatment will identify bar-
riers and/or facilitators (e.g., socioeconomic status, family
dynamic, time, rurality, race) to treatment access, impact,
and sustainability (see Discussion for barriers and solu-
tions identified thus far).

Power analysis Power analyses found that the models
described for Aims 1 and 2 (alpha=0.05, power=0.80,
N =60 participants) would be powered to detect an effect
of Cohen’s d =0.36, a smaller effect than was found in the
preliminary treatment study (d =0.50). A power analysis of
the models described for testing Aim 3 using these same
parameters found that the models would be powered to
detect a cross-level interaction effect of d =0.30 or larger
(i.e. between a small and medium effect size), indicating
that a clinically meaningful effect would be detectable.

Monitoring, risks, and protections

Data monitoring and auditing We will have a Data and
Safety Monitoring Board (DSMB) to ensure the study
is conducted in a manner minimizing all risks to par-
ticipants and data integrity. It will include three experts
including an autism expert (Ryan Adams, PhD), a clinical
trials expert (Leanne Tamm, PhD), and a statistician (Bin
Zhang, PhD). The board will be chaired by Ryan Adams
and will meet every 6 months during the project to review
outcome data collection. If concerns arise related to
participant safety or data integrity, the DSMB can meet
more frequently. The tasks of the DSMB are to review and
report any adverse events, devise and adapt risk manage-
ment protocols, and discuss any concerns that may arise
regarding data integrity or participant confidentiality.

Harms Minor risks are those associated with the poten-
tial for loss of confidentiality. There are minor risks asso-
ciated with discomfort in discussing personal matters
during assessment and intervention periods. During the
conduct of clinical research, personal information about
the participant or family could become known to others
against the participant’s wishes. These episodes are not
common, but occasionally occur due to the large number
of different people that may interact with the participants
or family members during a course of a clinical trial with
frequent visits at a large hospital. Acquiring the behav-
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ioral and treatment records and video of the participants
creates the potential risk of breach of confidentiality. In
unusual cases, the mandatory reporting of certain events
(e.g., child abuse or neglect, see below) would be required
by law. Group-based intervention provides additional risk
of breach of confidentiality by other group members. All
participants will be notified of this risk during consent
and group members will be encouraged to keep all infor-
mation from other group members confidential.

Beyond those risks noted above, there are minimal
risks associated with office visits and the collection of
behavioral data. This would include the inconvenience
of the frequency of study visits and potential embarrass-
ment over discussing psychiatric symptoms or emotional
experiences. In addition, autistic youth and caregivers
may feel embarrassed or uncomfortable sharing their ED
difficulties in the group therapy session. This is explained
in the consent as a possibility. However, there are no sub-
stantial risks involved with participating in either RT or
AIMS.

Since almost everyone has difficulty with some of the
neuropsychological testing, participants may be con-
cerned if they are unable to perform well on all the tests
or may feel frustrated or anxious while completing the
tests. Trained staff will help validate feelings and provide
breaks if needed.

Children and their parents/guardians who participate
may be asked questions that make them uncomfortable
or cause embarrassment. They will be told at the begin-
ning of the study visit and reminded during the study
visits that they do not need to answer any questions that
they do not wish to answer and that they can stop the
research at any time. Most questions and measures used
in the study are standard for medical or psychological
evaluations and therefore have minimal risks associated
with them. Parents/guardians are free not to answer any
questions to which they object.

Should a child become a danger to themself, others,
or objects, physical intervention may be deemed neces-
sary. Physical intervention is only used in the event that
all other de-escalation techniques have failed. Though we
believe the risk of this occurring will be minimal since
participants who have engaged in physical aggression
towards children resulting in serious injury within the
past two weeks will not be eligible for enrollment, given
the nature of the program and social environment, it is
possible.

Protection against risks Effective screening (using med-
ical history and interview) will be used to exclude partici-
pants who are at greatest risk. Participants will only be
accepted into the study if they are free of any significant
medical illness as determined by a comprehensive history
taking, medical review of systems.
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We have several mechanisms to reduce the risk of
loss of confidentiality described above in Data Manage-
ment. Additionally, all written information will be kept
confidential and separate from their medical chart. All
data and information accumulated in person, through
observation, video, photograph, survey, or via checklist,
pertaining to the participant will only be discussed and
shared with the participant and necessary personnel and
agencies. Participant information will not be individually
identifiable in published manuscripts.

Finally, the minimal risks associated with office visits
will be reduced even further. The guiding principle in
all interactions is respect for the dignity of each partici-
pant and their family. The scheduling of study visits takes
into account school and work schedules to minimize the
disruption for the participant and family. All procedures
will be explained verbally or by demonstration prior to
their completion. Whenever possible, the least restric-
tive intervention will be utilized to manage disruptive
behaviors that occur during Regulating Together or aca-
demic executive functioning skills training. Due to the
emphasis the Regulating Together curriculum places on
independent self-regulation, behavior management strat-
egies naturally differ between the RT condition and ACC
(i.e., youth demonstrating dysregulated behaviors in the
RT condition may be prompted to use strategies they
learned in the group). Since children with significant dis-
ruptive behavior that has caused injury to another child
in the past two weeks will be excluded from participa-
tion, we do not expect participants to exhibit any severe
maladaptive behaviors. Disruptive behavior will initially
be handled by redirection. Should behaviors occur that
threaten to jeopardize the safety of participants or staff,
crisis intervention-trained staff may utilize de-escalation
and self-protection as prescribed by the TCI model.

Response procedures for serious events One serious
adverse event a participant may encounter is the require-
ment by health professionals to report to authorities any
instances of suspected physical abuse, neglect or threat of
physical harm among participants to themselves or others.
In addition, aggressive behavior may occur, although is
not anticipated, during the group treatment. To anticipate
these concerns, the project has established procedures and
guidelines to respond to risk disclosures and crisis situa-
tions among participant families. Assessment staff will be
trained to recognize risks or crises that require immediate
reporting response. Each of the possible adverse events
is described in detail, including background, criteria for
emergency action, and non-emergency action. Please
note, in each case, the project’s PI will be notified first, so
that they are fully informed of the situation.
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Suicidal ideation or intention to harm self In the
unlikely event that the content of the interviews, ques-
tionnaires, or group treatment causes emotional or psy-
chological distress the PI, a licensed clinical psychologist,
will be available at any time. However, if a respondent
spontaneously reports immediate intent to commit sui-
cide, researchers will follow the following procedures:

1. Emergency: in the rare instance that a child or
parent is in imminent danger and needs emergency
medical or mental health services, the researcher
will request immediate assistance from the PI to
determine if they need to call 911. Likewise, if
a participant reports that he/she is thinking of
dying by suicide and has a plan to do so, this will
be considered an emergency and the interviewer
will request immediate assistance from the PI and
determine if they need to call 911. The researcher
will immediately call the PI and write an incident
report the same day. If the researcher is unable to
contact the PI within 15 min, the researcher will call
911.

2. Non-emergency: If a parent spontaneously reports
that he/she is suffering from depression, anxiety,
or another mental illness and would like help, or
indicates that they feel as though they “can’t go
on,” the researcher will say, “You seem to be having
a difficult time. If you think this is an emergency,
you can call 911 or the CCHMC Psychiatric Intake
Response (PIRC) Unit at 513-636-4124. If you think
you need help with this problem, you can talk to
your doctor” The researcher may also provide the
participant with a written list of mental health
referral numbers and suggest that they discuss
feelings with their primary care physician or with
a mental health specialist on the referral list. The
researcher will call the PI within one hour of this
incident. The PI will determine whether further
action is needed in consultation with CCHMC legal
counsel as necessary. An incident report will be
written to the CCHMC IRB.

Intent to harm others. Researchers will not probe
for this information during the session, but sometimes
threats may be voiced spontaneously. If this is a vague
statement about intent to harm others or retribution
and it is not an identifiable person and/or the partici-
pant does not communicate clear intent, capable means,
or immediate intent to do so, the researcher will redirect
the participant. There is no need to file an incident report
in these cases. However, if the participant makes a spe-
cific threat to a reasonably identifiable person, then the
researcher will remind the participant about the limits of
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confidentiality, avoid probing for specific intentions, and
redirect the participant.

1. Emergency: In the rare instance that a person is in
imminent danger and needs emergency medical or
mental health services, the researcher will request
immediate assistance from the PI on this study and
determine if they need to call 911. An immediate
report to the PI is required, followed by a written
incident report the same day. If the researcher
is unable to contact the PI within 15 min, the
researcher will call 911.

2. Non-emergency: If a participant reports intent to
harm others that is non-emergent in nature but that
still communicates a reasonably identifiable person,
clear intent, capable means or an immediate intent to
do so, the researcher will contact the study PI within
one hour and will complete an incident report the
same day. In addition, the researcher will talk to the
participant in private to express concern, encourage
him/her to tell someone, and if he/she is a minor,
inform him/her that we must report this to the study
PI who may have to report it to a parent or guardian.
The study PI will also consult with CCHMC legal
counsel, as necessary, to determine what further
action, if any, needs to be taken.

Intent to harm self or others in the group treat-
ment The structure of the group setting is intended
to prevent any intent to harm to self or others with
emphasis on relaxation strategies, structure, and rein-
forcement of appropriate behavior. Researchers will not
probe for information about intent to harm others dur-
ing the session and it is not part of any of the research
tasks. Sometimes threats may be voiced spontaneously.
If a participant makes a vague statement about intent to
harm others in the group, the researcher will redirect the
participant. There is no need to file an incident report in
these cases. However, if the participant makes an attempt
to harm another group member, self, or property during
treatment, the researcher will call an institutional “Code
Violet” (the CCHMC public address system code request-
ing assistance for a patient or family member who pres-
ents a danger to themselves or others) and follow hospital
procedures for a Code Violet. The safety of other group
members will be the primary goal of any intervention. If
a Code Violet is called, an immediate report to the PI is
required, followed by a written incident report the same
day. Typically, children calm quickly when given space,
time, and quiet away from other group members. Care-
givers are always asked to come into the room if a child
escalates to assist with calming. This is a rare occurrence
in RT, but has occurred. If needed, other children are
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moved to a separate room to continue learning and com-
pleting the session.

Child abuse/neglect Researchers will not probe for this
information during the session and it is not part of any of
the research tasks. All study staff are mandated reporters
of suspected child abuse/neglect. However, if a participant
discloses that either a child is being sexually, physically, or
verbally abused or there is evidence of neglect (e.g., young
child left alone for hours), the research coordinator will
contact the PI who will address this with the following
steps:

1. Emergency: In the rare instance that a child is
in imminent danger, the researcher will request
immediate assistance from the PI on this study and
determine if they need to call 911. An immediate
report to the PI is required followed by a written
incident report the same day. We will also consult
with CCHMC legal counsel to determine what
further action needs to be taken.

2. Non-emergency: If there is a report or incident
of child abuse that is non-emergent in nature, the
researcher will consult with the study PI by phone
within one hour of the incident and will complete a
written incident report the same day. We will also
consult with CCHMC legal counsel to determine
what further action needs to be taken.

Ethics and dissemination

Ethical approval All study procedures have been
approved by the Cincinnati Children’s Hospital Medi-
cal Center (CCHMC) Institutional Review Board
(IRB00000231).

Protocol amendments All protocol amendments will
be reported to the funding agency (United States Depart-
ment of Defense) and will require IRB approval. Any
protocol amendments occurring after the publication of
the present manuscript also will be described in detail in
manuscripts reporting study findings. Substantial proto-
col amendments that require the reconsenting of partici-
pants (as deemed necessary by our IRB) will be described
to participants during reconsenting procedures, although
this has not yet occurred.

Consent and assent procedures Potential participants
and their legal guardians will have a face-to-face interview
study staff where the nature of the project, the risks, the
benefits, and the alternatives to participation in the proj-
ect are discussed with the participant (when possible) and
the participant’s family. If, following these discussions, the
participant and family remain interested in the project,
assent will be obtained from the participant (for youth
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ages 11-12 years old) and formal written consent will be
obtained from the parent(s)/legal guardian(s). All partici-
pants and their legal guardians will be provided with cop-
ies of the consent form for future reference. If consent or
assent is withdrawn prior to completion of the study, the
reason for withdrawal will be documented. This will not
affect the participant’s ability to receive clinical treatment
for their condition either at our center or elsewhere.

Confidentiality Participant confidentiality is paramount
to the research process and the PI and study team will
make every effort to ensure confidentiality is maintained
throughout the study. Loss of confidentiality is a potential
risk in most clinical research. During the conduct of clini-
cal research, personal information about the participant
or family could become known to others against the par-
ticipant’s wishes due to the nature of the intervention (i.e.,
group therapy). Acquiring the behavioral and treatment
records and video of the participants creates the poten-
tial risk of breech in confidentiality. In unusual cases, the
mandatory reporting of certain events (e.g., child abuse
or neglect) would be required by law. All visits are con-
ducted in private offices, study rooms, and classrooms.
Additionally, other procedures to ensure confidentiality
(see Protection Against Risks) will follow the regulations
and policies set by CCHMC, including those of the Health
Insurance Portability and Accountability Act (HIPAA).

Ancillary and post-trial care Referrals for other behav-
ioral health or medical services will be provided upon
participant request at any point during or after their par-
ticipation. This is commonly addressed during Session 9
of the caregiver curriculum (Community/Personal Sup-
ports and Treatment Planning) and during the individual-
ized consultation.

Dissemination policy All data will be reported in the
public domain as appropriate. It is essential that, following
data collection, the data is analyzed quickly and efficiently,
and that the data is presented in abstract/lecture format
and presented in peer review journals. Additionally, the
research team provides research-based testing results
including IQ testing, autism testing, and adaptive behav-
ior testing to participants. Over the course of this project,
the primary methods for data sharing will be via scholarly
publications, presentations at professional conferences,
and, as findings permit, disclosure of nonspecific sum-
mary data to professionals and the general public. To the
extent feasible and appropriate, we will share pre-publi-
cation findings with colleagues who have a demonstrable,
legitimate scientific interest and/or clinical interest that
may be addressed by research findings. Authorship eligi-
bility will be determined based on individuals making a
substantial scientific contribution to the reported study
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and results. We do not intend to use professional writing
services when reporting results, outside of the use of in-
house journal editors and typesetters.

Where raw and analyzed data may be useful to other
researchers in understanding or reproducing work, we
will make strong efforts to furnish those data within six
months of the close of the study. To make data avail-
able, investigators will de-identify data and follow IRB-
approved procedures. We have structured informed
consents so that acquired data, once de-identified, can
be shared. If situations arise wherein data cannot be
de-identified, but may be of significant scientific value,
researchers will be encouraged to set up procedures that
allow qualified researchers who complete appropriate
training procedures to request access to the data. We also
will submit data collected over the course of the project
to the National Institute of Mental Health Data Archive
(NDA), a secure bioinformatics platform for data sharing
of information, supported by the National Institutes of
Health (NIH).

Discussion

The goal for this RCT is to meet the urgent need for
interventions targeting ED in autistic youth. This study
represents the first time that RT will be compared against
another active treatment condition. Following the com-
pletion of this trial and pending positive results, we will
pursue further implementation work and continue our
dissemination efforts. Providers interested in RT training
opportunities can contact our team at https://regulatingt
ogether.com/contact/.

Participant recruitment is ongoing, and several blocks
of treatment have been conducted. As we have moni-
tored study challenges, two changes to the original pro-
tocol have been made. First, the original ACC was the
Testbusters program, a program that teaches study skills
and test-taking strategies [90] and which has a narrower
focus relative to the AIMS program that now serves as
our ACC. The transition to AIMS as our ACC was made
following recruitment for the first treatment block when
multiple participants withdrew from the study upon
treatment assignment, raising concerns for non-random
attrition. Participants voiced their reluctance to partici-
pate in an ACC not specifically tailored to ASD and that
exclusively focused on study skills. AIMS was selected as
the new ACC because it was designed for autistic youth
and addresses executive functions more broadly. There
have not been challenges with attrition following this
transition. Second, participants were originally given the
choice of completing the individualized consultation visit
either in-person or virtually. All participants opted to
complete this visit virtually and so the consultation visit
was modified to be exclusively conducted virtually.
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ASD Autism spectrum disorder(s)

ABC-2 Aberrant Behavior Checklist, 2nd Edition

ACC Active control condition

ACT Acceptance and commitment therapy

ADOS-2 Autism Diagnostic Observation Schedule-2nd Edition
AIMS Achieving Independence and Mastery in School
ANCOVA  Analysis of covariance

ANOVA Analysis of variance

BRIEF-2 Behavioral Rating Inventory of Executive Functioning, 2nd Edition
CBT Cognitive behavioral therapy

CCHMC Cincinnati Children’s Hospital Medical Center

CEC Community Engagement Core

CGH Clinician Global Impressions-Improvement

CGI-S Clinician Global Impressions-Severity

COSS Children’s Organizational Skills Scale

CRF Case Report Form

CRS Caregiver Readiness and Satisfaction Survey

DoD Department of Defense

DPD Daily phone diary

DSM-5 Diagnostic and Statistical Manual, Fifth Edition

DSMB Data and Safety Monitoring Board

EASE Emotional Awareness and Skills Enhancement

ECG Electrocardiogram

ED Emotion dysregulation

EDI-D Emotion Dysregulation Inventory— Dysphoria subscale
EDI-R Emotion Dysregulation Inventory— Reactivity subscale
ERST Emotion Regulation Skills Test

FSIQ Full-scale intelligence quotient

GCP Good Clinical Practice

HIPAA Health Insurance Portability and Accountability Act
HRV Heart rate variability

ICC Intraclass correlation coefficient

Q Intelligence quotient

MAAS Mindfulness Attention and Awareness Scale

NDA National Institute of Mental Health Data Archive

NDD Neurodevelopmental disability

NIH National Institutes of Health

NVIQ Nonverbal intelligence quotient

PI Principal Investigator

PIRC Psychiatric Intake Response Center

PRL Probabilistic Reversal Learning

PROMIS Patient-Reported Outcomes Measurement Information System
PSEaS Autism-Specific Parenting Self-Efficacy Scale

PSI-4 Parenting Stress Index, 4th Edition

RCT Randomized controlled trial

REDCap Research Electronic Data Capture

RT Regulating Together

SAS: OR Secret Agent Society: Operation Regulation

SES Socioeconomic status

SSL Secure Sockets Layer

STAMP Stress and Anger Management Plan

TCl Therapeutic Crisis Intervention

TPOCS Therapy Process Observation Coding System

WASI-II Weschler Abbreviated Scale of Intelligence, Second Edition
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