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Abstract

Despite the growing number of studies that demonstrate the importance of empowering parents with knowledge and skills
to act as intervention agents for their children with autism spectrum disorder (ASD), there are limited examples of parent-
mediated interventions that focus on problem behaviors. Additionally, access to ASD-trained clinicians and research sup-
ported delivery options for families in rural areas is severely limited. COMPASS for Hope (C-HOPE) is an 8-week parent
intervention program that was developed with the option of telehealth or face-to-face delivery. Parents who received C-HOPE
intervention reported a reduction in parenting stress and an increase in competence. Parents also reported significant reduc-
tions in child behavior problems, both when compared to pre-intervention levels and to a waitlist control condition.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder that presents many challenges for parents as well
as teachers, therapists and other professionals, often in part
because of challenging problem behavior (Crone and Mehta
2016). These problem behaviors are secondary to, or exac-
erbated by, the core symptoms of ASD [Centers for Disease
Control and Prevention (CDC), 2012]. Common problem
behaviors include tantrums (76%), aggression (56%), ste-
reotypy (14%), and self-injury (11%) (Horner et al. 2002).
The presence of problem behaviors impact both children
and their families. For children, they experience fewer com-
munity outings, less positive interaction with peers, and
less access to intervention and education (Anderson et al.
1992; Matson and Nebel-Schwalm 2007). For parents, they
report a greater sense of helplessness compared to parents
of neurotypical children (Pisula and Kossakowska 2010). A
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meta-analysis conducted by Hayes and Watson (2013) sug-
gests that the overall level of problem behaviors accounts for
the most variance in explaining parent stress when compared
to other child factors, such as IQ, autism severity, and adap-
tive skills, a finding confirmed by others (Krakovich et al.
2016).

The magnitude of behavior problems and their impact on
parents point to a clear need for evidence-based parent train-
ing and support. Rigorous evaluation over the past 30 years
(Barkley 1997; Kazdin 2005; Lundahl et al. 2006; Reyno and
McGrath 2006; Zisser and Eyberg 2010) demonstrates that
parent training is an effective vehicle of change for decreas-
ing challenging behaviors in typical children. More than
35 years ago, Schopler and Reichler (1971) proposed that
parents of children with autism could serve as “cotherapists”
for their children. Parent education programs for parents of
children with autism have consistently indicated positive
outcomes for both parents and children (Bearss et al. 2015;
Brookman-Frazee et al. 2006). For parents, training has
direct impact on knowledge, skills, and performance and
concomitant effects of decreased stress and marital conflict
(e.g., Cann et al. 2003; McConachie and Diggle 2007). For
children, positive effects are observed for both language
and behavior change (Aldred et al. 2004; Green et al. 2010;
Hsieh et al. 2011; Kasari et al. 2010).

Despite research that demonstrates the positive effects
of parent training, in a recent review we found very few
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studies of parent-mediated interventions that target problem
behavior and also utilized a group format (Childres et al.
2012; Pillay et al. 2011; Sofronoff et al. 2004; Whittingham
et al. 2009). Of these studies, all reported positive results
on at least one child outcome, and effect sizes for decreased
child disruptive behavior ranged from —0.24 (Pillay et al.
2011) to —0.73 (Whittingham et al. 2009). Notably, there
were also a wide range of dropout rates reported, ranging
from 9.1 (Whittingham et al. 2009) to 48.5% (Pillay et al.
2011). Most of the studies reviewed lacked a randomized
controlled design (with the exception of Sofronoff et al.
2004; Whittingham et al. 2009), and outcome variables typi-
cally focused only on child outcomes, with a lack of speci-
ficity of behaviors unique to ASD (e.g., Chen et al. 2009).
Additionally, none of these studies incorporated both parent
competency and parent stress as outcomes.

Although many parents of children with ASD find it dif-
ficult to access quality services, greater challenges are often
experienced by families in rural areas (Chen et al. 2007;
Mandell et al. 2005). In our southeastern state of Kentucky,
this issue is paramount in several portions of Eastern Ken-
tucky that lie in Appalachia (U.S. Census Bureau 2015).
While parents in both rural and non-rural areas express a
high need for social skills training and speech language
therapy services, parents in rural areas report behavior
management services as one of their highest unmet needs
(Murphy and Ruble 2012). Further, when “in home” behav-
ior supports are recommended to parents by clinicians, rural
families are often unable to follow through, citing lack of
availability in their area. (Mello et al. 2016). One possi-
ble solution is the use of telehealth technology (Dudding
2009; Turner 2003) to address families’ unmet needs for
behavior management and support intervention (Hetizman-
Powell et al. 2014). Telehealth technology allows for spe-
cialized services, in real time, over a geographical distance
and permits interactive and individualized learning, while
also providing standardized service delivery models that can
be implemented with fidelity (Baggett et al. 2010; Wainer
and Ingersoll 2015). Further a comprehensive review and
meta-analysis found that the effect size for internet based
therapies is 0.53 which is similar to face-to-face therapies
(Barak et al. 2008).

To address the need for more research-supported, parent-
mediated interventions that have the option of telehealth
or face-to-face delivery, we developed and tested a parent
behavior training and support intervention program called
COMPASS for Hope (C-HOPE). C-HOPE is based on an
existing framework known as the Collaborative Model for
Promoting Competence and Success (COMPASS; Ruble
et al. 2012). COMPASS is an ASD-specific evidence
-based school consultation intervention that is manualized
and proven to improve child educational outcomes for chil-
dren between the ages of 3-8 years in two RCTs (Ruble

et al. 2010, 2013). COMPASS provides the conditions for
informed collaborative and authentic assessment, personal-
ized goal setting, and individualized intervention develop-
ment with input from the people who have the most inter-
actions with the child—caregivers and parents of children
with autism and teachers (Ruble et al. 2012). Based on an
evidence-based practice in psychology framework (McGrew
et al. 2016), COMPASS emphasizes clinical decision-
making based on the three elements of child preferences
and strengths, parent and family resources, and evidence-
based practices. The assessment then results in personal-
ized teaching plans that take into account the transaction
between the child’s personal and environmental challenges
and supports. COMPASS prioritizes measurable goals and
outcomes in social development, communication, and learn-
ing skills—pivotal areas of learning for children with ASD.
The intervention includes follow-up coaching for success-
ful implementation of intervention plans. After consulting
with teachers for less than 10 h over the 9-month school
year, children attained educational goals at a significantly
higher level compared to children who received services as
usual (d=1.5; 1.4 for each RCT respectively). The second
RCT demonstrated efficacy for web-based video conferenc-
ing compared to services as usual (d=1.1) (Ruble et al.
2013). Importantly, a recent report on data from 79 parents
who participated in school-based COMPASS showed con-
comitant effects of decreased child-related stress for parents
whose children’s teachers received COMPASS (Krakovich
et al. 2016).

The primary purpose of the current study was to describe
the results of C-HOPE that was developed as an outpatient,
group and individual therapy intervention for parents and
caregivers of children with ASD. In contrast to the school-
based COMPASS, which maintains the goal of improving
educational outcomes for children with ASD, the goal of
C-HOPE is to promote positive parent and child outcomes,
including decreased problem child behavior, decreased
parent stress, and increased parent competency. Rather
than focusing on the teacher as the primary recipient of
the intervention, as in COMPASS, parents are the primary
intervention targets in C-HOPE. Through positive parent-
therapist collaboration, utilizing the COMPASS framework,
direct training and support are provided in order to facilitate
parent-implemented behavior intervention plans. Thus, the
primary research question for the present study was whether
the C-HOPE intervention produced decreased child problem
behavior and parent stress, and increased parenting compe-
tency when compared to pre-test scores and a control con-
dition. A secondary research question was to examine the
effectiveness of C-HOPE using a telehealth delivery model
to support families from underserved, rural communities
while also considering factors of parent satisfaction and
group alliance.
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Methods
Design

An iterative pretest—posttest control group design was used
to explore the effects of C-HOPE on variables of child
problem behavior, parent competency, parent stress, group
alliance and parent satisfaction. The study occurred over
an 18-month period conducted at four locations, including
two university sites and two rural sites. After parents were
recruited, a random number generator was used to assign
parents or caregivers to either a treatment condition [face-
to-face (FF) or Telehealth (TH)] or a wait list control (WLC)
condition. Figure 1, clarifies assignment and method of
intervention over the 18-month period at the different sites.
All participants received pre- and post-assessments. Fol-
lowing the post-assessment, WLC participants received the
intervention. In the FF condition, C-HOPE was delivered at
two university sites by two therapists (first two authors), who
are licensed psychologists, and a trained doctoral student
in School Psychology. Parents met with both clinicians for
the group sessions and with one clinician for the individual
sessions. In the TH condition, parents met at a clinic located

Assessed for
Eligibility

Randomized

Fig. 1 Study activities following randomization based on location.
Note: 'represents university location; “represents rural location. The
university location participants were randomized into a FF or WLC
condition. Following the completion of the C-HOPE FF condition,
the WLC then received C-HOPE TH. The rural location partici-
pants were randomized to TH or WLC. Following completion of the
C-HOPE TH condition, the WLC then received C-HOPE TH
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either at a university site or a regional healthcare center that
had access to a secure videoconference transmission, where
the clinicians joined from a separate location. TH transmis-
sion was supported by the respective divisions of telemedi-
cine located at the two university sites. The individual ses-
sions in the TH condition were provided via teleconference.
Parents in the treatment conditions (FF or TH) received
hard copies of the C-HOPE manual after recruitment. They
received hard copies of handouts and other assessment forms
at each session directly from the therapist in the FF condi-
tion or from staff located at the TH sites. The two rural sites
were in eastern and southeastern Appalachia and roughly
at a distance of 120 miles to specialized autism services.
Participants in the treatment condition could contact their
respective clinician if needed between sessions.

Participants

Families were recruited through several means, includ-
ing flyers posted at the two university sites, parent support
group websites, and personnel associated with the Ken-
tucky Autism Training Center. Participants were eligible to
participate if they: (a) had a child between the ages of 3
and 12 years with a DSM-IV/5 diagnosis of autism (APA
2013), as verified with the Autism Diagnostic Observation
Schedule, 2nd edition (ADOS-2) by the research team and
with no other primary sensory deficit such as deafness or
blindness; (b) had a child eligible for special education ser-
vices under the category of autism; (c) nominated a target
problem behavior; (d) agreed to be randomly assigned to a
condition; (d) agreed to be audiotaped; (e) agreed to commit
to activities related to condition assignment (e.g., time for
consultation, completion of forms, being observed); and (f)
had no plans to move for the duration of the study. Ineligi-
ble families were those who: (a) had another child already
in the study or (b) were not comfortable with the assess-
ments or intervention conducted in English. Two screeners
were used in the recruitment process. If the child met the
cutoff scores on the Modified Checklist for Autism in Tod-
dlers (M-CHAT) or Social Communication Questionnaire
(SCQ), a follow up appointment was scheduled to confirm
the Autism Diagnosis. After recruitment, participants were
randomly assigned to one of three conditions. In the end,
the parents completed the waitlist control (WLC; n=10),
C-HOPE delivered via telehealth (TH; n=10), and C-HOPE
delivered face-to-face (FF; n=13). The measures were
administered to parents after recruitment and following con-
firmation of the ASD diagnosis and prior to group assign-
ment. All pre-post assessments and diagnostic clarifications
were conducted by Licensed Psychologists (PIs) or trained
doctoral students in School Psychology. The outcome meas-
ures were repeated after conclusion of the final treatment
session for both treatment and WLC groups. The mean age
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of children in the sample was 8 years and 2 months. Both
single and two parent families participated in this study: 44%
of participants represented single parent families. The Insti-
tutional Review Boards of the two collaborating universities
approved this study (#13-0926-F4S), and all participating
parents provided written informed consent prior to inclusion
in the study.

Measures
Child Measures

Modified Checklist for Autism in Toddlers (M-CHAT; Robins
etal. 2001)

The Modified Checklist for Autism in Toddlers is a 23-item
questionnaire used to screen for autism in children with a
mental age of less than 2 years. This screener was adminis-
tered to parents who have children age 4 and under. Studies
have estimated its sensitivity to be as high as 0.92 and its
specificity to be as high as 0.93 with telephone follow-up
(Dumont-Mathieu and Fein 2005; Snow and Lecavalier
2008).

Social Communication Questionnaire (SCQ; Rutter et al.
2003)

The Social Communication Questionnaire is composed of 40
yes/no questions assessing communication skills and social
functioning in children who may have an autism spectrum
disorder. This screener was administered to parents who
have children age 4 and older. The recommended cutoff
score of 15 has a sensitivity of 0.85 and specificity of 0.75
for detecting the presence of a possible ASD (Berument
et al. 1999; Snow and Lecavalier 2008).

Autism Diagnostic Observation Schedule 2 (ADOS-2;
McCrimmon and Rostad 2014)

The ADOS-2 evaluates social interaction, communication
skills, play skills, and repetitive behaviors. Interrater agree-
ment in diagnostic classification ranged from 92 to 98%,
sensitivity ranged from 60 to 95%, and specificity ranged
from 75 to 100%. Sub scores and overall total scores had
correlations ranging from 0.68 to 0.92 in Modules 1 through
3 (McCrimmon and Rostad 2014).

Description of Services
This form provided information of concurrent treatments

(including medication, behavioral or educational) received
by the children during their participation in the current

study. The middle portion of Table 1 summarizes the types
of services received by children by condition. As evident
in Table 1, participating children received multiple ser-
vices concurrent with their participation in the current
study.

Parent Measures

Parental Stress Index—Fourth Edition Short Form (PSI-4-SF;
Abidin 1995)

The PSI is a 36-item standardized parent report question-
naire designed to obtain the level of stress experienced
by parents of children ranging in age from 1 month to
12 years. Abidin (1995) reported test—retest reliability
coefficients of the total stress score to be 0.84. Internal
consistency estimates for the current study were 0.94 at
pre-assessment and 0.92 at post-assessment.

Eyberg Child Behavior Inventory (ECBI; Eyberg and Pincus
1999)

The ECBI is a 36-item parent-report measure of conduct-
problem behavior in children between the ages of 2 and
16 years. The 36 items are rated on two scales: (a) the
Intensity Scale and the (b) Problem Scale. The Inten-
sity scale was used for this study which asks for a fre-
quency occurrence rating for each behavior item. Mul-
tiple studies (Colvin et al. 1999; Funderburk et al. 2003)
have shown the test retest reliability to be high (above
0.75) and internal consistency (alpha) of the two scales
is high (alphas > 0.90). In the current sample, ECBI
scores had alphas of 0.90 at pre-assessment and 0.87 at
post-assessment.

Being a Parent Scale (BPS; Johnston and Mash 1989)

The BPS is a 16-item questionnaire measuring parents’
views of their own competence as parents. Dimensions
include satisfaction with their parenting role (reflecting the
extent of frustration, anxiety, and motivation) and feelings
of self-efficacy as a parent (reflecting competence, problem
solving ability, and capability in parenting role). Items that
comprise the two factors, Satisfaction (9-items) and Effi-
cacy (7-items), are scored on a 6-point Likert scale (Strongly
agree to Strongly disagree). High levels of internal consist-
ency for the Total Score (0=0.82) have been reported (Whit-
tingham et al. 2009). In the current sample, total score reli-
ability estimates at pre- and post-assessment were 0.85 and
0.87, respectively.
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Table 1 Demographic
and baseline variables of
participants by treatment
condition

@ Springer

Variable WLC n=10) TH®=10) FF®=13) F X P
Child age (in months) 1.83 0.18
M 101.80 82.30 104.62
SD 35.35 26.78 25.88
Min 39.00 43.00 50.00
Max 153.00 122.00 148.00
Child gender 0.74 0.69
Male 2 3 2
Female 8 7 11
Child race/ethnicity 337° 019
White 7 10 10
Black 2 0 3
Asian/Pacific 1 0 0
Services/therapies received by child*
Speech 7 10 5 9.70 0.01
Occupational therapy 5 9 7 3.84 0.15
Physical therapy 1 1 4 2.68 0.26
Behavior 2 2 9 8.80 0.01
Medical 3 4 5 0.43 0.71
Household income (in $) 4.63 0.80
< 10,000 1 0 0
10,000-24,999 2 2 2
25,000-49,999 2 4 4
50,000-99,999 4 3 4
100,00 or more 1 0 2
Missing 0 0 1
Mother’s years of education 0.64 0.53
M 15.63 14.67 15.69
SD 2.00 2.06 243
Min 12.00 12.00 12.00
Max 18.00 18.00 19.00
Father’s years of education 0.90 0.42
M 14.75 13.33 14.55
SD 2.60 1.73 2.73
Min 12.00 12.00 10.00
Max 18.00 16.00 19.00
Child baseline ADOS-2 scores 0.84 0.44
M 7.30 8.40 7.90
SD 2.87 1.50 1.12
Min 2.00 6.00 6.00
Max 10.00 10.00 10.00
Child baseline vineland adaptive scores (standard score)
Communication 0.32 0.73
M 72.80 74.00 70.00
SD 14.38 14.04 8.23
Min 53.00 50.00 59.00
Max 97.00 87.00 85.00
Daily living skills 0.36 0.70
M 71.70 70.89 63.22
SD 10.59 11.55 11.01
Min 59.00 61.00 58.00
Max 87.00 93.00 81.00
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Table 1 (continued) Variable WLC (n=10) TH(n=10) FF(n=13) F ¥ P
Socialization 0.10 0.91
M 63.80 68.46 61.85
SD 14.61 12.68 7.56
Min 40.00 48.00 53.00
Max 88.00 81.00 75.00

WLC waitlist control, FF face-to-face, TH telehealth

“Multiple responses are possible

PRace/Ethnicity was collapsed into two categories for this analysis (White vs. Black or Asian/Pacific)

Vineland Adaptive Behavior Scale, 2nd edition (VABS-1I)—
Parent/Caregiver Rating Form (Sparrow et al. 2005)

The VABS-II measures adaptive behavior for children
between the ages of 3 and 21 years of age and was used to
classify children’s adaptive functioning across 4 domains:
communication, daily living skills, socialization and motor
skills. Interrater reliability across the domains/subdomains
ranged from 0.71 to 0.81 and average concurrent validity
with the Adaptive Behavior Assessment System-Second
Edition (ABAS-II) was 0.70 (Sparrow et al. 2005). The
VABS II was administered to ensure consistency between
treatment groups after randomization. Note, in current study,
motor skills were not used since this subscale was not con-
sistently collected across all child participants.

Consultation Satisfaction Questionnaire (CSQ; Ruble et al.
2010)

Consultee satisfaction was assessed using a multiple-item
satisfaction questionnaire. Ratings were based on a 4-point
scale (1 =strongly disagree, to 4 =strongly agree) and each
questionnaire was unique to the individual session, ranging
from 10 to 11 questions on each form. Sample items include:
“I felt involved during the session and able to express my
views”; “The therapist’s communication skills were effec-
tive”; “The therapist was knowledgeable about autism.” This
questionnaire was completed by parents after each session
and scores were averaged across each treatment group. An
internal consistency (a) of 0.90 has been found for the CSQ
as reported in Ruble et al. (2012). Sample internal consist-
ency in the current study ranged from 0.92 to 0.96 across
sessions.

Group Session Rating Scale (GSRS; Duncan and Miller 2007)

The GSRS, adapted from the Session Rating Scale, is a
4-item visual analogue scale, designed to be a brief clini-
cal tool to measure group-therapy alliance. The GSRS was
completed by each participating caregiver at the end of each
group session, to determine the quality of group alliance

depending on treatment condition. The items are based on
a response using a ten-centimeter line. The ‘relationship’
aspect is assessed on a continuum of ‘I felt understood,
respected, and accepted by the leader and the group’ to ‘I
did not feel understood, respected’. The ‘goals and topics’
aspect is assessed on a continuum of ‘We worked on and
talked about what I wanted to work on and talk about’ to
‘We did not work on or talk about what I wanted to work on
and/or talk about’. The acceptability of the approach used
in the group is assessed on a continuum of ‘The leader and
group’s approach is a good fit for me’ to ‘The leader and/or
group’s approach is not a good fit for me’. A sense of overall
fit is assessed on a continuum ranging from ‘Overall, today’s
groups was right for me - I felt like a part of the group’ to
“There was something missing in group today—I did not
feel like a part of the group.” Scores are summed out of a
total possible score of 40 and averaged over the 4 group ses-
sions for each participant and averaged across each treatment
group per session. The GSRS shows evidence of concurrent
validity, correlating with other individual alliance measures
with coefficients ranging from 0.41 to 0.61 and Cronbach
alphas ranging from 0.86 to 0.90 over four sessions (Quirk
et al. 2013). In the current study, reliability for the GSRS
across the four sessions ranged from 0.82 (group session 1)
to 0.96 (group session 3).

Parent-Completed Fidelity Form

To assess group leader adherence delivering C-HOPE,
parents completed a checklist following each session and
endorsed completed activities from a list of intended activi-
ties for that session. The number of items endorsed varied by
session because each session was different. The number of
items for each questionnaire ranged from 15 to 20 items. Per-
centage of endorsed activities was calculated for each parent
and averaged across each treatment condition per session.

Description of the C-HOPE Intervention

The C-HOPE curriculum included activities that supported
parent-to-parent interaction as well as parent knowledge
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and skill. Prior to the start of the treatment sessions, parents
completed the COMPASS profile (see Ruble et al. 2012).
The profile guided the discussion for the first individual
session and assisted with clarifying the problem behavior
and possible underlying communicative intent behind the
behavior. As mentioned, C-HOPE was provided using both
group (4 sessions) and individual formats (4 sessions; see
Table 2). Group sessions were about 2 h in duration and
individual sessions lasted about 1 h. The goal of group ses-
sions was to provide basic information on ASD and to help
parents understand learning differences specific to ASD,
as well as how these learning differences impact behavior,
socialization, and communication for their child. Theories
such as central coherence (Happe et al. 2001; Happe and
Frith 1996), executive dysfunction (Pennington and Ozonoff
1996) and theory of mind (Baron-Cohen et al. 1985, 2000)
were discussed and specific attention to the influence that
these ways of thinking and learning can have on problem
behaviors was considered. Parent knowledge also included
understanding of evidence-based approaches for problem
behaviors such as functional behavior assessment including
antecedent manipulation, changes in instructional context,
differential reinforcement, and self-management strategies
(Braithwaite and Richdale 2000; Buggey 2005; Frea et al.
2001; Keeling et al. 2003; Schilling and Schwartz 2004).
After developing a common understanding and language
(e.g., joint attention, antecedents, consequences), parenting
skills such as encouraging positive child behaviors and how
to use supports proactively to decrease challenging behaviors
were written into the behavior plan. Emphasis was placed
on using positive behavior supports (i.e., environmental

Table 2 Overview of C-HOPE session content

manipulations) that were designed to promote prosocial
skills that are effective in reducing disruptive behaviors for
children with ASD (Buschbacher and Fox 2003; Iovannone
et al. 2003; National Research Council 2001; Turnbull et al.
2002). Behavior plans included understanding the anteced-
ents or causes of behavior, making the behavior ineffective,
teaching replacement skills that result in desired outcomes
for the child, and rewarding positive skills. Individual ses-
sions primarily focused on developing, implementing, and
fine-tuning a unique individualized behavior plan, that tar-
geted the identified problem behavior(s) and replacement
skills for each child.

In addition to the content described above, group sessions
also targeted parent stress and coping skills. A variety of
coping strategies for parental stress were presented and par-
ents were asked to identify what strategies they found help-
ful and what new strategies they would consider using in the
future. Coping strategies included general stress reduction
techniques, mindfulness based interventions, and relaxation
strategies that have been shown to have long-term positive
effects on stress levels and psychological well-being of par-
ents of children with ASD (Cachia et al. 2016).

Data Analysis

Prior to the data analysis, missing data (i.e., dropout and
missing item responses for primary outcomes) were exam-
ined. No participants were lost in the FF and WLC condi-
tions, but four participants dropped out of the TH condition
after the intervention began. All analyses were conducted
from an intention-to-treat (ITT) perspective. Analyses were

Session  Session type Focus of each session

number
Individual Overview of C-HOPE and its goals, assessment and initial goal identification using the COMPASS profile
2 Group Introduction of parents and their child to the group based on an assessment of social, communication, and other
behaviors. Discussion of unique and common characteristics of each child. Overview of cognitive theories of
autism (central coherence, theory of mind, executive function) and how these relate to behavior, and local autism
services and resources. The session is concluded with introduction of a relaxation strategy
3 Group Direct education on principles of behavior and learning as well as proactive and reactive strategies
Individual Development of the child’s personalized behavior plan using the COMPASS framework. Once the disruptive
behavior is identified (behavior to decrease), the replacement skill(s) is generated (behavior to increase)
5 Group Discussion of teaching strategies, positive behavior approaches to prevent disruptive behaviors, teach new skills,
and respond effectively
6 Group Discussion of parents and caregivers as essential “environmental supports” for the child and the emotions associ-
ated with the diagnosis, parenting expectations, and transitions. A “wellness” package of activities designed to
identify strategies for self-care and relaxation is reviewed
7 Individual Review of the individual behavior plan and how well it is working. Modifications to the plan may occur based on
data tracking the child’s problem behavior and new skills
8 Individual Session Pertinent skills from previous sessions are reviewed. Progress toward the goals is examined and any modifications

needed are implemented. Anticipated barriers that might arise related to the implementation of the behavior plan
are discussed as well as possible proactive strategies to overcome these issues following the intervention
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also conducted using only those who completed the study
(completers; n=29) to arrive at a comprehensive picture of
results from those who completed the study versus those
who intended to seek treatment (i.e., be part of the condi-
tions in the study; ITT). Given the pretest—posttest partially
clustered design, a multilevel modeling approach for han-
dling partial nesting (MLM-PN) multiple imputation (k=20
imputed data files) was conducted using therapy group mem-
bership as the cluster variable. The multilevel MLM-PN
multiple imputation method and pooling method was based
on joint modeling (Asparouhov and Muthén 2010; Schafer
and Yucel 2002) as discussed and implemented (with sample
code) using Mplus 7.4 (Muthén and Muthén 1998-2015)
in Enders et al. (2016). Given that missing values existed
at the item level (item-level missing data ranged from O to
20.7% (M =3.9%) for completers) multiple imputations were
conducted at the item level. Also, since the design was not
fully clustered, multiple imputation was conducted using the
multiple group option in Mplus using treatment condition (2
dummy variables), autism severity scores (ADOS-2), gen-
der, and age as auxiliary variables in the imputation phase.

Finally, non-independence of parenting competency
(measured with the BPS), child behavior (measured with
the ECBI), and parenting stress (measured with the PSI-
4-SF) scores within therapeutic modality clusters in the TH
and FF conditions was addressed as a “Type =Complex Two
Level’ model in Mplus by declaring therapeutic group as the
clustering variable, which then provided unbiased parameter
estimates, standard errors, and statistical significance tests.
Thus, consideration was placed on analyses of participant
level outcomes. While initially analyses were conducted
using MLM-PN, due to unstable parameter estimates in the
conditional models, including pretest scores as a covariate,
which came about because of the limited number of clusters
per condition (3—-4) and few cases per cluster (2-3), focus
was placed on single-level analyses while correcting for the
non-independence (as group therapy was viewed as violating
the assumption of independence) using the Type = Complex
option in Mplus to get unbiased estimates of the inferential
statistics. Of note an unconditional MLM-PN was estimated
for each outcome, but only by collapsing across treatment
arms [i.e., face-to-face and telehealth; (FF +TH) were exam-
ined as one group].

Results

Comparison of Demographics and Baseline
Variables After Randomization

Table 1 summarizes demographic and baseline variables
after randomization for all study participants as a func-
tion of condition. The results from these analyses highlight

the statistical similarity across the conditions with respect
to child age, gender, race/ethnicity, concurrent services
received, household income, mother and father’s educa-
tion, and child ADOS-2 and Vineland standard scores. It is
important to note that although some differences were found
between conditions with respect to two concurrent services
received during the study (i.e., speech and behavior therapy),
these differences should be interpreted with caution given
the large family of significance tests conducted on selected
demographic and baseline variables. In this sample, problem
behaviors ranged from tantrums involving aggressive behav-
iors (51%), Stereotypy (17%), noncompliance and escape
behaviors (13%) each and inappropriate initiations (6%).

Does C-HOPE Improve Child and Parent Outcomes?

The primary research question asked if C-HOPE decreased
child problem behavior and parent stress, and increased
parent competency. Results indicate that when consider-
ing all participants (N=33), even those participants in the
WLC that received treatment, significant pre-post treatment
gains were found in child problem behavior scores from
pretest (M =133.48, SD=29.32) to posttest (M =118.58,
SD =29.90), Wald (1)=14.08, p<.001, d=0.18. When
considering parent outcomes, we also found pre-post
treatment gains in parent competency scores (M =64.22,
SD=13.77); (M=67.79, SD=10.90), [Wald (1)=5.11,
p=.02, d=0.12]; and in parent stress scores (M =103.78,
SD=23.90) (M=95.72, SD=17.66), Wald (1) =13.46,
p<.001,d=0.13.

Is Telehealth C-HOPE Effective?

The secondary research question asked if telehealth C-HOPE
was effective. Analysis of differences on outcomes based
on therapeutic modality was conducted with planned com-
parisons. Table 3 summarizes the results from the planned
comparisons on child and parent outcomes as a function
of condition (WLC, FF, TH) after using pretest scores as a
covariate (centered at the grand mean). When considering
the child problem behavior outcome (ECBI), results showed
those in the TH treatment condition had significantly lower
adjusted child problem behavior posttest scores (ECBI) than
those in the WLC condition, mean difference = —25.06,
p<.05,95% CI [-42.66, —7.45], with a large effect size
(d=0.99). However, no other planned comparison was
statistically significant and effect sizes for non-significant
planned comparisons ranged from 0.46 (small) to 0.71
(moderate).

Further planned comparisons by treatment modality did
not show significant differences on either parent outcome
(parent competency and parent stress). Effect sizes for parent
competency planned comparisons ranged from 0.16 to 0.32
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Table 3 Planned comparisons for key child and parent outcomes as a function of condition, using pretest scores as a covariate

Comparison Mean difference ITT (N=33) d Mean difference Completers (N=29) d
95% CI 95% CI
Child problem behavior (ECBI)
WLC vs. TH —25.06%* [—42.66, —7.45] 0.99 —29.52% [—54.98, —4.06] 1.19
WLC vs. FF —-10.47 [—23.62, 2.68] 0.46 —-12.02 [—25.85, 1.82] 0.52
TH vs. FF 14.59 [—1.16,30.34] 0.55 17.51 [—6.35,41.37] 0.66
WLC vs. TH+FF —17.09% [—30.36, —3.82] 0.71 —18.10* [—33.45, —2.74] 0.75
Parenting competency (BPS)
WLC vs. TH 4.06 [—5.80, 13.93] 0.32 5.48 [—4.85,15.81] 0.47
WLC vs. FF 1.84 [—5.81,9.44] 0.16 1.39 [—6.57,9.36] 0.12
TH vs. FF —-2.25 [-10.31,5.82] 0.25 —4.08 [—12.68,4.51] 0.52
WLC vs. TH+FF 2.86 [—4.97,10.69] 0.23 2.81 [—5.20, 10.81] 0.24
Parent stress (PSI)
WLC vs. TH —11.01 [—25.92,3.90] 0.56 —11.68 [—29.53,6.17] 0.67
WLC vs. FF —-5.71 [—14.47,3.04] 0.33 -5.83 [—14.60, 2.95] 0.33
TH vs. FF 5.31 [—7.47,18.08] 0.31 5.85 [—10.75, 22.46] 0.40
WLC vs. TH+FF —-8.25 [—18.62,2.12] 0.44 —8.09 [—18.64,2.47] 0.46

ITT intent to treat analyses wherein missing data was handled appropriately for those who did not complete all measures at both pre and post
assessments, Completers analyses based on those who completed all measures and cases with missing data were deleted, WLC waitlist control,

FF face-to-face, TH telehealth, d Cohen’s d
*p <.05 or wherein the 95% CI did not capture the null value, zero

(small), whereas effect sizes for parent stress ranged from
small to medium (0.31-0.56; Cohen 1992).

Are There Differences in Therapeutic Alliance Across
Modality?

With regard to therapeutic alliance, mean GSRS scores
of parent-therapist relationship between FF (M =9.17,
SD=0.53) and TH (M =9.35, SD=0.53) were high on
the 10-cm scale. When comparing the two modalities
with respect to therapeutic alliance, preference for overall
approach/method and feeling of being part of the group
revealed no differences between FF and TH modalities in
the areas measured, ¢ (18) =0.74, p=.23.

How Satisfied were Parents with C-HOPE?

Table 4 summarizes the mean parent report of clinician sat-
isfaction and fidelity as a function of FF and TH conditions.
Overall, parents were very satisfied (based on a 4-point
Likert-type scale) with the FF (M =3.7, SD=0.27) and TH
(M=3.7,SD=0.21) approaches. Moreover, results showed
no differences in satisfaction ratings across the two condi-
tions, ¢ [(14])=0.00, p=.99. Moreover, ratings of fidelity
were 80% or better for both conditions (FF and TH), indicat-
ing that the manualized treatment could be reliably imple-
mented across different modalities.
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Table 4 Mean Parent report of clinician fidelity and satisfaction as a
function of treatment

Session Face-to-Face (n=13) Telehealth (n=20)

Satisfaction  Fidelity Satisfaction Fidelity

Individual-1 4.0 (0.0) 80.0 (10.2) 4.0 (0.0) 85.2(11.3)
Group-1 3.6 (0.3) 100.0 (0.0) 3.3 (0.4) 91.2 (9.5)
Group-2 3.2(0.4) 94.7(7.9) 3.6 (0.7) 96.5 (3.6)
Individual-2 3.9 (0.1) 99.3(5.1) 3.6(0.7) 90.6 (15.8)
Group-3 3.8(0.3) 100.0 (0.0) 3.7 (0.5) 100.0 (0.0)
Group-4 3.8 (0.0) 93.3 (12.8) 3.7 (0.4) 99.0 (2.2)
Individual-3 4.0 (0.0) 97.1 (5.8) 3.9 (0.4) 97.8 (7.5)
Individual-4 4.0 (0.0) 100.0 (0.0) 3.8 (0.4) 98.9 (2.2)
Mean 3.7(0.3) 95.5(6.8) 3.7(0.3) 94.9 (5.3)

Satisfaction ratings could possibly range from 1 to 4. Fidelity ratings
could range from 0 to 100

Individual individual therapy session, Group group therapy session

Discussion

The current study is unique compared to previous group-
implemented parenting interventions for families with a
child with ASD because the targeted outcomes included
three major areas relevant to parents—child problem behav-
ior, parent competency, and parent stress. It is also the
only study, to the authors’ knowledge, that has examined
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utilization of a group format that included telehealth tech-
nology. Although preliminary, results support the feasi-
bility and efficacy of C-HOPE, as a manualized 8-week
intervention for parents of children with ASD that targets
challenging behaviors and can be delivered face-to-face or
via telehealth. Results showed significant pre-post treat-
ment gains on key outcomes of child problem behavior,
parenting competency and parenting stress.

A secondary question was the efficacy of C-HOPE deliv-
ered via telehealth. Results were promising given the sig-
nificant pre-post changes and comparisons to the control,
especially for child problem behavior. Further, the effect
sizes, while preliminary, compare favorably to other studies
that targeted the same primary outcomes — 0.24 (Pillay et al.
2011) to —0.73 (Whittingham et al. 2009).

Results from just completers in prior studies mimicked
estimates and inferences based on the ITT analyses that
used all cases and handled missing data using multiple
imputation. This is important because telehealth technol-
ogy can be used to access rural, underserved communities
and address important parent reported needs in the area of
problem behavior in ASD (Murphy and Ruble 2012; Wainer
and Ingersoll 2015).

Analysis of parent perceptions of C-HOPE was also
favorable. Assessment of group alliance, which is con-
ceptualized as a collaborative experience characterized by
an agreement on treatment goals, methods used to obtain
those goals, and the relational bond between client and
therapist (Bordin 1979), was rated high and similarly by
parents across both modalities. In group therapy, alliance
is influenced by the multiplicity of relationships that each
individual develops within the context of other group mem-
bers and the therapist (MacKenzie 1998; Yalom and Leszcz
2005). It was surprising that alliance was preserved in the
TH group and rated similarly to parents in the FF group
despite the therapist not physically being present. It can be
concluded from these ratings that while the C-HOPE expe-
rience differed based on modality, therapeutic alliance was
not significantly impacted. Further, similar to group alliance,
parent ratings of fidelity and satisfaction were not impacted
by modality. Overall, parent ratings indicated satisfaction
with the intervention and high fidelity. Above all, it appears
that C-HOPE as evidenced in most group formats provided a
platform for parents of children with ASD to come together
and share their unique struggles and challenges and mitigate
their feelings of isolation in that they are not alone (Yalom
1995). Thus, regardless of therapeutic modality, parent
response to therapy was preserved as indicated in the parent
satisfaction scores across both groups. This was also noted
in other studies that have used TH and examined satisfaction
and fidelity (Ruble et al. 2013; Vismara et al. 2012).

Because dropout rates reported from other studies
ranged widely from 5.1 to 48.5% (Whittingham et al.

2009; Pillay et al. 2011), for comparison purposes, the
dropout rate for the current study was also evaluated. In
the current study the dropout rate fell within the lower
range of 12.12%, and occurred in the TH groups that were
primarily provided to parents in Appalachia. A number of
reasons were provided by these families for their inability
to attend all sessions; including lack of child care services
while the parent or caregiver attended the training ses-
sion, distance to travel to the TH site, and preference for
child focused therapies over a parent-delivered interven-
tion. These data provide crucial information concerning
the barriers to effective treatment identified by parents in
the current study. In future studies, these barriers need to
be considered and addressed prior to conducting research
or providing TH services in rural areas. For example,
solutions for how to provide child care, how to minimize
travel to clinical sites, and how to enhance parental under-
standing of parent-delivered interventions as a means for
changing child behavior must be considered for future
dissemination, implementation, and sustainability of the
intervention. Despite these challenges, it should be noted
that overall, parents in TH group, i.e. those families living
in more rural and under-served areas, still reported high
satisfaction for the program (mean score =3.7).

Study Limitations

Despite significant strengths to the study methodology,
including randomization, the use of multiple outcome
measures, the monitoring of treatment fidelity, the assess-
ment of group alliance, the use of telehealth technology
and the inclusion of rural participants—some significant
limitations to the study must also be acknowledged. First,
although a waitlist control group was utilized, 10% of the
sample ultimately could not be randomized due to par-
ent scheduling constraints (i.e. some parents could only
participate at one specific time due to family or work con-
flicts). These concerns were mitigated by the lack of group
differences on pretest measures. Second, the small sample
was relatively homogeneous based on race and ethnicity.
The sample of children did include a range of severity
scores across the spectrum and the parents came from
wide socioeconomic backgrounds, but the encouraging
results are tempered by the sample size and results should
be interpreted with caution. Third, only parent report
measures were used for outcome assessment. This may
have influenced parents and caregivers who were not blind
to their treatment status and could have been influenced
by the placebo effect (Whittingham et al. 2009). Future
research may implement evaluators who are independent
of the research team or are unaware of group assignment.
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Future Research

Several possibilities for future research are offered. First,
research using a large-scale randomized control trial with
a more diverse sample that includes follow-up independent
assessment would be a logical next step to the current study.
Second, testing evidence-based interventions for rural and
other underserved populations that are culturally respon-
sive (West et al. 2016) remain an area for significant growth
and development for ASD-intervention research. Lastly,
developing interventions that utilize potential advantages
of technology for parents and children with ASD who face
practical access barriers is important. For example, studies
that evaluate the benefit of parents videotaping their child’s
behavior or their attempts to implement behavioral strategies
for consultation purposes could potentially be meaningful.
Another possibility for C-HOPE would be to develop web-
based modules in place of group training that maximize con-
venience and could be followed up with individual sessions
using other technology platforms (e.g., discussion boards,
web conferencing, webinars) to provide interventions in a
virtual group format.

In conclusion, our findings provide preliminary evidence
that C-HOPE can be an effective intervention, delivered
either in-person or using telehealth technology, to rural
families who have a child diagnosed with ASD.

Acknowledgments We want to acknowledge our two telehealth coor-
dinators at the rural sites Francis Feltner, DNP, MSN, R.N. Director
of the UK Center for Excellence in Rural Health and Mary Horsley,
R.N., CCRP, Clinical Trials/TeleDirector of St. Claire Regional Medi-
cal Center, our funding source (The University of Louisville and Uni-
versity of Kentucky Collaborative Research initiative), Tim Bickel,
Telehealth Director at the University of Louisville and all the parents
and families who participated in this project.

Author Contributions GK conceived of the study, participated in its
design, and coordination, interpretation of results and drafted the man-
uscript; LR conceived the study, participated in the design, coordina-
tion of the study, interpretation of the data and manuscript revisions;
RR participated in conception of the study, the design and coordina-
tion of the study as well as manuscript revisions; AA participated in
the design of the study, coordination of study and data collection; AR
participated in its design, data collection and entry of data; MT par-
ticipated in data analysis and interpretation of results. All authors read
and approved the final manuscript.

Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical Approval All procedures followed were in accordance with the
ethical standards of the responsible committee on human experimenta-
tion (institutional and national) and with the Helsinki Declaration of
1975 as revised in 2008. The Institutional Review Boards of the two
collaborating universities (University of Louisville and University of
Kentucky) approved this study (#13-0926-F4S).

@ Springer

Informed Consent Written informed consent was obtained from all
individual participants included in the study.

References

Abidin, R. (1995). Parenting Stress Index (3rd edn.). Lutz (FL): Psy-
chological Assessment Resources, Inc.

Aldred, C., Green, J., & Adams, C. (2004). A new social communi-
cation intervention for children with autism: Pilot randomized
controlled treatment study suggesting effectiveness. Jour-
nal of Child Psychology and Psychiatry, 45(8), 1420-1430.
doi:10.1111/j.1469-7610.2004.00338.x.

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders: DSM-5. Washington, DC: American
Psychiatric Association.

Anderson, D. J., Lakin, K. C., Hill, B. K., & Chen, T. (1992). Social
integration of older persons with mental retardation in residen-
tial facilities. American Journal on Mental Retardation, 96(5),
488-501. Multiple imputation with Mplus. Retrieved from http://
www.statmodel.com/download/Imputations7.pdf.

Asparouhov, T., & Muthén, B. (2010). Computing the strictly positive
Satorra-Bentler chi-square test in Mplus. Mplus Web Notes: No.
12. January 24, 2012.

Baggett, K. M., Davis, B., Feil, E. G., Sheeber, L. B, Landry, S. H.,
Carta, J. J., & Leve, C. (2010). Technologies for expanding the
reach of evidence-based interventions: Preliminary results for pro-
moting social-emotional development in early childhood. Topics
in Early Childhood Special Education, 29(4), 226-238.

Barak, A., Hen, L., Boniel-Nissim, M., & Shapira, N. (2008). A com-
prehensive review and a meta-analysis of the effectiveness of
internet-based psychotherapeutic interventions. Journal of Tech-
nology in Human Services, 26(2), 109-160.

Barkley, R. A. (1997). Attention-deficit/hyperactivity disorder, self-
regulation, and time: Toward a more comprehensive theory. Jour-
nal of Developmental and Behavioral Pediatrics, 18(4),271-279.
doi:10.1097/00004703-199708000-00009.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autis-
tic child have a “theory of mind”? Cognition, 21(1), 37-46.
doi:10.1016/0010-0277(85)90022-8.

Baron-Cohen, S., Tager-Flusberg, H., & Cohen, D. J. (2000). Under-
standing other minds: Perspectives from developmental cognitive
neuroscience (2nd edn.). New York, NY: Oxford University Press.

Bearss, K., Johnson, C., Smith, T., Lecavalier, L., Swiezy, N., Aman,
M., ... Scahill, L. (2015). Effect of parent training vs parent edu-
cation on behavioral problems in children with autism spectrum
disorder: A randomized clinical trial. JAMA: Journal of the Amer-
ican Medical Association, 313(15), 1524-1533.

Berument, S. K., Rutter, M., Lord, C., Pickles, A., & Bailey, A. (1999).
Autism screening questionnaire: diagnostic validity. The Brit-
ish Journal of Psychiatry: The Journal of Mental Science, 175,
444-451.

Bordin, E. (1979). The generalizability of the psychoanalytic concept
of the working alliance. Psychotherapy: Theory, Research and
Practice, 16, 252-260.

Braithwaite, K., & Richdale, A. (2000). Functional communication
training to replace challenging behaviors across two behavioral
outcomes. Behavioral Interventions, 15(1), 21-36.

Brookman-Frazee, L. 1., Stahmer, A. C., Baker-Ericzen, M. I., &
Tsai, K. (2006). Parenting interventions for children with autism
spectrum and disruptive behavior disorders: Opportunities for
cross-fertilization. Clinical Child and Family Psychology Review,
9(3—4), 181-200. doi:10.1007/s10567-006-0010-4.


https://doi.org/10.1111/j.1469-7610.2004.00338.x
http://www.statmodel.com/download/Imputations7.pdf
http://www.statmodel.com/download/Imputations7.pdf
https://doi.org/10.1097/00004703-199708000-00009
https://doi.org/10.1016/0010-0277(85)90022-8
https://doi.org/10.1007/s10567-006-0010-4

Journal of Autism and Developmental Disorders (2018) 48:404-416

415

Buggey, T. (2005). Video self-modeling applications with students with
autism spectrum disorder in a small private school setting. Focus
on Autism and Other Developmental Disabilities, 20(1), 52-63.
doi:10.1177/10883576050200010501.

Buschbacher, P. W., & Fox, L. (2003). Understanding and intervening
with the challenging behavior of young children with autism spec-
trum disorder. Language, Speech & Hearing Services in Schools,
34(3), 217-227. do0i:10.1177/10883576050200010501.

Cachia, R. L., Anderson, A., & Moore, D. W. (2016). Mindfulness,
stress and well-being in parents of children with autism spectrum
disorder: A systematic review. Journal of Child and Family Stud-
ies, 25(1), 1-14. doi:10.1007/s10826-015-0193-8.

Cann, W., Rogers, H., & Worley, G. (2003). Report on a program
evaluation of a telephone assisted parenting support service for
families living in isolated rural areas. Australian e-Journal for
the Advancement of Mental Health, 2(3), 201-207. doi:10.5172/
jamh.2.3.201.

Centers for Disease Control and Prevention. (2012a). Autism spectrum
disorders(s). Retrieved from http://www.cdc.gov/ncbddd/ autism/
signs.html.

Chen, C., Liu, C., Su, W., Huang, S., & Lin, K. (2007). Factors associ-
ated with the diagnosis of neurodevelopmental disorders: a pop-
ulation-based longitudinal study. Pediatrics, 119(2), e435-e443.

Chen, Y., Rodgers, J., & McConachie, H. (2009). Restricted and
repetitive behaviours, sensory processing and cognitive style
in children with autism spectrum disorders. Journal of Autism
& Developmental Disorders, 39(4), 635-642. doi:10.1007/
$10803-008-0663-6.

Childres, J. L., Shaffer-Hudkins, E., & Armstrong, K. (2012). Help-
ing our toddlers, developing our children’s skills (HOT DOCS):
A problem-solving approach for parents of young children with
autism spectrum disorders. Journal of Developmental and Behav-
ioral Pediatrics, 34(6), S9-S10.

Cohen, J. (1992). Statistical power analysis. Current Directions in
Psychological Science, 1(3), 98-101. doi:10.1111/1467-8721.
epl0768783.

Colvin, A., Eyberg, S. M., & Adams, C. D. (1999). Restandardization
of the eyberg child behavior inventory. Gainesville, FL: University
of Florida, Child Study Laboratory.

Crone, R., & Mehta, S. S. (2016). Parent training on generalized use of
behavior analytic strategies for decreasing the problem behavior of
children with autism spectrum disorder: A data-based case study.
Education and Treatment of Children, 39(1), 64-94.

Dudding, C. C. (2009). Digital videoconferencing: Applications across
the Disciplines. Communication Disorders Quarterly, 30(3),
178-182.

Dumont-Mathieu, T., & Fein, D. (2005). Screening for autism in young
children: The modified checklist for autism in toddlers (M-CHAT)
and other measures. Mental Retardation & Developmental Dis-
abilities Research Reviews, 11(3), 253-262. doi:10.1002/
mrdd.20072.

Duncan, B. L., & Miller, S. D. (2007). The group session rating scale.
Jensen Beach, FL: Author.

Enders, C. K., Mistler, S., A., & Keller, B. T. (2016). Multilevel mul-
tiple imputation: A review and evaluation of joint modeling and
chained equations imputation. Psychological Methods, 21(2),
222-240. doi:10.1037/met000006.

Eyberg, S. M., & Pincus, D. (1999). Eyberg child behavior inventory
and sutter-eyberg student behavior inventory-revised: Profes-
sional manual. Odessa, FL: Psychological Assessment Resources.

Frea, W., Arnold, C., & Vittimberga, G. (2001). A demonstration of the
effects of augmentative communication on the extreme aggressive
behavior of a child with autism within an integrated preschool
setting. Journal of Positive Behavior Interventions, 3(4), 194—198.

Funderburk, B. W., Eyberg, S. M., Rich, B. A., & Behar, L. (2003).
Further Psychometric evaluation of the eyberg and behar rating

scales for parents and teachers of preschoolers. Early Education
and Development, 14(1), 67-81.

Green, J., Charman, T., McConachie, H., Aldred, C., Slonims, V., How-
lin, P., ... Pickles, A. (2010). Parentmediated communication-
focused treatment in children with autism (PACT): A randomised
controlled trial. Lancet, 375(9732), 2152-2160. doi:10.1016/
s0140-6736(10)60587-9.

Happe, F., Briskman, J., & Frith, U. (2001). Exploring the cognitive
phenotype of autism: Weak “central coherence” in parents and
siblings of children with autism: I. Experimental tests. Journal of
Child Psychology and Psychiatry, 42(3), 299-307.

Happe, F., & Frith, U. (1996). The neuropsychology of autism. Brain,
119(4), 1377-1400. doi:10.1093/brain/119.4.1377.

Hayes, S. A., & Watson, S. L. (2013). The impact of parenting stress:
A meta-analysis of studies comparing the experience of parenting
stress in parents of children with and without autism spectrum
disorder. Journal of Autism and Developmental Disorders, 43(3),
629-642. doi:10.1007/s10803-012-1604-y.

Heitzman-Powell, L. S., Buzhardt, J., Rusinko, L. C., & Miller, T. M.
(2014). Formative evaluation of an ABA outreach training pro-
gram for parents of children with autism in remote areas. Focus
on Autism and Other Developmental Disabilities, 29(1), 23-38.

Horner, R. H., Carr, E. G., Strain, P. S., Todd, A. W., & Reed, H. K.
(2002). Problem behavior interventions for young children with
autism: A research synthesis. Journal of Autism and Developmen-
tal Disorders, 32(5), 423-446.

Hsieh, H., Wilder, D. A., & Abellon, O. E. (2011). The effects of train-
ing on caregiver implementation of incidental teaching. Journal
of Applied Behavior Analysis, 44(1), 199-203.

Tovannone, R., Dunlap, G., Huber, H., & Kinkaid, D. (2003). Effective
educational practices for students with autism spectrum disor-
ders. Focus on Autism and Other Developmental Disabilities, 18,
150-165.

Johnston, C., & Mash, E. J. (1989). A measure of parenting satisfac-
tion and efficacy. Journal of Clinical Child Psychology, 18(2),
167-175.

Kasari, C., Gulsrud, A. C., Wong, C., Kwon, S., & Locke, J. (2010).
Randomized controlled caregiver mediated joint engagement
intervention for toddlers with autism. Journal of Autism and
Developmental Disorders, 40(9), 1045-1056. doi:10.1007/
s10803-010-0955-5.

Kazdin, A. E. (2005). Evidence-based assessment for children and ado-
lescents: Issues in measurement development and clinical appli-
cation. Journal of Clinical Child Adolescent Psychology, 34(3),
548-558. d0i:10.1207/515374424jccp3403_10.

Keeling, K., Myles, Smith, Gagnon, B., E., & Simpson, R. (2003).
Using the power card strategy to teach sportsmanship skills to
a child with autism. Focus on Autism and Other Developmental
Disabilities, 18(2), 103—109.

Krakovich, T. M., McGrew, J. H., Yu, Y., & Ruble, L. A. (2016).
Stress in parents of children with autism spectrum disorder:
An exploration of demands and resources. Journal of Autism
and Developmental Disorders, 46(6), 2042-2053. doi:10.1007/
$10803-016-2728-2.

Lundahl, B. W., Nimer, J., & Parsons, B. (2006). Preventing child
abuse: A meta-analysis of parent training programs. Research on
Social Work Practice, 16(3), 251-262.

MacKenzie, K. R. (1998). The alliance in time limited group psycho-
therapy. In J. D. Safran & J. C. Muran (Eds.), The therapeutic
alliance in brief psychotherapy (pp. 193-215). Washington, DC:
American Psychological Association.

Mandell, D. S., Novak, M. M., & Zubritsky, C. D. (2005). Factors asso-
ciated with age of diagnosis among children with autism spectrum
disorders. Pediatrics, 116(6), 1480-1486.

Matson, J. L., & Nebel-Schwalm, M. S. (2007). Comorbid psychopa-
thology with autism spectrum disorder in children: An overview.

@ Springer


https://doi.org/10.1177/10883576050200010501
https://doi.org/10.1177/10883576050200010501
https://doi.org/10.1007/s10826-015-0193-8
https://doi.org/10.5172/jamh.2.3.201
https://doi.org/10.5172/jamh.2.3.201
http://www.cdc.gov/ncbddd/%20autism/signs.html
http://www.cdc.gov/ncbddd/%20autism/signs.html
https://doi.org/10.1007/s10803-008-0663-6
https://doi.org/10.1007/s10803-008-0663-6
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1002/mrdd.20072
https://doi.org/10.1002/mrdd.20072
https://doi.org/10.1037/met000006
https://doi.org/10.1016/s0140-6736(10)60587-9
https://doi.org/10.1016/s0140-6736(10)60587-9
https://doi.org/10.1093/brain/119.4.1377
https://doi.org/10.1007/s10803-012-1604-y
https://doi.org/10.1007/s10803-010-0955-5
https://doi.org/10.1007/s10803-010-0955-5
https://doi.org/10.1207/s15374424jccp3403_10
https://doi.org/10.1007/s10803-016-2728-2
https://doi.org/10.1007/s10803-016-2728-2

416

Journal of Autism and Developmental Disorders (2018) 48:404-416

Research Developmental Disabilities: A Multidisciplinary Jour-
nal, 28(4), 341-352.

McConachie, H., & Diggle, T. (2007). Parent implemented early inter-
vention for young children with autism spectrum disorder: A sys-
tematic review. Journal of Evaluation in Clinical Practice, 13(1),
120-129. doi:10.1111/j.1365-2753.2006.00674.x.

McCrimmon, A., Rostad, K. (2014). Test review: Lord, C., Luyster,
C., Gotham, R. J,, K., & Guthrie, W. (2012). “Autism diagnostic
observation schedule, second edition (ADOS-2) manual (Part II):
Toddler module.” Torrance, CA: Western Psychological Services,
2012. Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K.,
& Bishop, S. “Autism diagnostic observation schedule, second
edition.” Torrance, CA: Western Psychological Services, 2012.
Journal of Psychoeducational Assessment, 32(1), 88-92.

McGrew, J. H., Ruble, L. A., & Smith, I. M. (2016). Autism spectrum
disorder and evidence-based practice in psychology. Clinical
Psychology: Science And Practice, 23(3),239-255. doi:10.1111/
cpsp.12160.

Mello, M. P., Goldman, S. E., Urbano, R. C., & Hodapp, R. M. (2016).
Services for children with autism spectrum disorder: Compar-
ing rural and non-rural communities. Education and Training in
Autism and Developmental Disabilities, 51(4), 355-365.

Murphy, M. A., & Ruble, L. A. (2012). A comparative study of rural-
ity and urbanicity on access to and satisfaction with services for
children with autism spectrum disorders. Rural Special Education
Quarterly, 31(3), 3-11.

Muthén, L. K., & Muthén, B. O. (1998-2015). Mplus (version 7.4)
[Computer software]. Los Angeles, CA: Authors.

National Research Council (NRC) (2001). Educating students with
autism. Washington, DC: National Academy Press.

Pennington, B. F., & Ozonoff, S. (1996). Executive functions and
developmental psychopathology. Journal of Child Psychology
and Psychiatry, 37(1), 51-87.

Pillay, M., Alderson-Day, B., Wright, B., Williams, C., & Urwin,
B. (2011). Autism spectrum conditions-enhancing nurture and
development (ASCEND): An evaluation of intervention support
groups for parents. Clinical Child Psychology and Psychiatry,
16(1), 5-20.

Pisula, E., & Kossakowska, Z. (2010). Sense of coherence and cop-
ing with stress among mothers and fathers of children with
autism. Journal of Autism and Developmental Disorders, 40(12),
1485-1494.

Quirk, K., Miller, S., Duncan, B., & Owen, J. (2013). ‘Group Ses-
sion Rating Scale: Preliminary psychometrics in substance abuse
group interventions’: Corrigendum. Counselling & Psychotherapy
Research, 13(3), 1. doi:10.1080/14733145.2013.764658.

Reyno, S. M., & McGrath, P. J. (2006). Predictors of parent training
efficacy for child externalizing behavior problem: A meta-ana-
lytic review. Journal of Child Psychology and Psychiatry, 47(1),
99-111.

Robins, D. L., Fein, D., Barton, M. L., & Green, J. A. (2001). Reply
to Charman et al.’s commentary on the modified checklist for
autism in toddlers. Journal of Autism & Developmental Disorders,
31(2), 149.

Ruble, L. A., Dalrymple, N. J., & McGrew, J. H. (2010). The effects
of consultation on individualized education program outcomes
for young children with autism: The collaborative model for pro-
moting competence and success. Journal of Early Intervention,
32(4), 286-301.

Ruble, L. A., Dalrymple, N. J., & McGrew, J. H. (2012). Collaborative
model for promoting competence and success for students with
ASD. New York, NY: Springer.

Ruble, L. A., McGrew, J. H., Toland, M. D., Dalrymple, N. J., &
Jung, L. A. (2013). A randomized controlled trial of COM-
PASS web-based and face-to-face teacher coaching in autism.

@ Springer

Journal of Consulting and Clinical Psychology, 81(3), 566-572.
doi:10.1037/a0032003.

Rutter, M., Bailey, A., & Lord, C. (2003). The social communication
questionnaire: Manual. Los Angeles: Western Psychological
Services.

Schafer, J. L., & Yucel, R. M. (2002). Computational strategies for mul-
tivariate linear mixed effects models with missing data. Journal of
Computational and Graphical Statistics, 11, 437-457.

Schilling, D., & Schwartz, 1. (2004). Alternative seating for young
children with autism spectrum disorder: Effects on classroom
behavior. Journal of Autism and Developmental Disorders, 34(4),
423-432.

Schopler, E., & Reichler, R. J. (1971). Parents as cotherapists in the
treatment of psychotic children. Journal of Autism and Childhood
Schizophrenia, 1(1), 87-102.

Snow, A. V., & Lecavalier, L. (2008). Sensitivity and specificity of the
modified checklist for autism in toddlers and the social communi-
cation questionnaire in preschoolers suspected of having pervasive
developmental disorders. Autism: The International Journal of
Research and Practice, 12(6), 627-644.

Sofronoff, K., Leslie, A., & Brown, W. (2004). Parent management
training and Asperger Syndrome: A randomized controlled trial
to evaluate a parent based intervention. Autism: The International
Journal of Research and Practice, 8(3), 301-317.

Sparrow, S. S., Cicchetti, D. V., & Balla, D. A. (2005). Vineland adap-
tive behavior scales, (2nd edn.). Circle Pines, MN: AGS.

Turnbull, I. I. 1., Wilcox, H. R., B. L., & Stowe, M. J. (2002). A brief
overview of special education law with focus on autism. Journal
of Autism & Developmental Disorders, 32(5), 479.

Turner, J. W. (2003). Telemedicine: Expanding health care into virtual
environments. In T. L. Thompson, A. M. Dorsey, K. I. Miller, R.
Parrott, T. L. Thompson & A. M. Dorsey, ...R. Parrott (Eds.),
Handbook of health communication (pp. 515-535). Mahwah, NJ:
Lawrence Erlbaum Associates Publishers.

U.S. Census Bureau. (2015). American community survey (ACS).
Retrieved September 21, 2016, from https://factfinder.
census.gov/faces/tableservices/jsf/pages/productview.
xhtml?pid=ACS_15_1YR_DP02&prodType=table.

Vismara, L. A., Young, G. S., & Rogers, S. J. (2012). Telehealth for
expanding the reach of early autism training to parents. Autism
Research and Treatment. doi:10.1155/2012/121878.

Wainer, A., & Ingersoll, B. R. (2015). Increasing access to an ASD imi-
tation intervention via a telehealth parent training program. Jour-
nal of Autism & Developmental Disorders, 45(12), 3877-3890.
doi:10.1007/s10803-014-2186-7.

West, E. A., Travers, J. C., Kemper, T. D., Libertry, L. M., Cote, D.
L., McCollow, M. M., & Stansberrry Brusnahan, L. L. (2016).
Racial and ethnic diversity of participants in research support-
ing evidence-based practices for learners with Autism Spec-
trum Disorder. The Journal of Special Education, 50, 151-163.
doi:10.1177/0022466916632495.

Whittingham, K., Sofronoff, K., Sheffield, J., & Sanders, M. R. (2009).
Stepping Stones Triple P: An RCT of a parenting program with
parents of a child diagnosed with an autism spectrum disorder.
Journal of Abnormal Child Psychology, 37(4), 469-480.

Yalom, I. D. (1995). The theory and practice of group psychotherapy
(4th edn.). New York: Basic Books.

Yalom, L. D., & Leszcz, M. (2005). The theory and practice of group
psychotherapy (5th edn.). New York, NY: Basic Books.

Zisser, A., & Eyberg, S. (2010). Parent-child interaction therapy and
the treatment of disruptive behavior disorders. In J. R. Weisz &
A. E. Kazdin (Eds.), Evidence-based psychotherapies for chil-
dren and adolescents (2nd edn., pp. 179-193). New York, NY:
Guilford Press.


https://doi.org/10.1111/j.1365-2753.2006.00674.x
https://doi.org/10.1111/cpsp.12160
https://doi.org/10.1111/cpsp.12160
https://doi.org/10.1080/14733145.2013.764658
https://doi.org/10.1037/a0032003
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_15_1YR_DP02&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_15_1YR_DP02&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_15_1YR_DP02&prodType=table
https://doi.org/10.1155/2012/121878
https://doi.org/10.1007/s10803-014-2186-7
https://doi.org/10.1177/0022466916632495

	COMPASS for Hope: Evaluating the Effectiveness of a Parent Training and Support Program for Children with ASD
	Abstract
	Introduction
	Methods
	Design
	Participants

	Measures
	Child Measures
	Modified Checklist for Autism in Toddlers (M-CHAT; Robins et al. 2001)
	Social Communication Questionnaire (SCQ; Rutter et al. 2003)
	Autism Diagnostic Observation Schedule 2 (ADOS-2; McCrimmon and Rostad 2014)
	Description of Services

	Parent Measures
	Parental Stress Index—Fourth Edition Short Form (PSI-4-SF; Abidin 1995)
	Eyberg Child Behavior Inventory (ECBI; Eyberg and Pincus 1999)
	Being a Parent Scale (BPS; Johnston and Mash 1989)
	Vineland Adaptive Behavior Scale, 2nd edition (VABS-II)—ParentCaregiver Rating Form (Sparrow et al. 2005)
	Consultation Satisfaction Questionnaire (CSQ; Ruble et al. 2010)
	Group Session Rating Scale (GSRS; Duncan and Miller 2007)
	Parent-Completed Fidelity Form

	Description of the C-HOPE Intervention
	Data Analysis

	Results
	Comparison of Demographics and Baseline Variables After Randomization
	Does C-HOPE Improve Child and Parent Outcomes?
	Is Telehealth C-HOPE Effective?
	Are There Differences in Therapeutic Alliance Across Modality?
	How Satisfied were Parents with C-HOPE?


	Discussion
	Study Limitations
	Future Research

	Acknowledgments 
	References


