Parent-Implemented Social Intervention for Toddlers

With Autism: An RCT

WHAT’S KNOWN ON THIS SUBJECT: Randomized controlled trials (RCTs)
of intensive clinician-implemented interventions have demonstrated
significant improvements in outcomes of toddlers and preschool
children with autism spectrum disorder. RCTs of parentimplemented
interventions have demonstrated improvements in parent skills, but
generally they have not demonstrated effects on children’s outcomes.

WHAT THIS STUDY ADDS: This RCT found significantly greater
improvements with individual home coaching on child outcome
measures of social communication, adaptive behavior, and
developmental level. These findings support the efficacy of

a parent-implemented intervention using little professional time,
which increases potential community viability. /

OBJECTIVES: To compare the effects of two 9-month parent-implemented
interventions within the Early Social Interaction (ESI) Project. Both individual-
ESI, offered 2 or 3 times per week at home or in the community, and
group-ES|, offered once per week in a clinic, taught parents how to embed
strategies to support social communication throughout everyday activities.

METHODS: Participants in the randomized controlled trial included 82
children diagnosed with autism spectrum disorder at 16 to 20 months.
Children were matched on pretreatment nonverbal developmental level
and pairs were randomly assigned to treatment condition. Child outcomes
included measures of social communication, autism symptoms, adaptive
behavior, and developmental level. Child outcomes are reported from
baseline to the end of the 9-month interventions.

RESULTS: Children in individual-ESI showed differential change on a standard-
ized examiner-administered observational measure of social communication,
as they improved at a faster rate than children in group-ESI. Individual-ESI also
showed differential efficacy on a parent report measure of communication,
daily living, and social skills, as they showed improvement or stability, whereas
group-ESI led to worsening or no significant change on these skills. Finally,
individual-ESI showed differential change on examiner-administered measures
of receptive language skills, as children in individual-ESI improved significantly,
whereas group-ESI showed no change.

CONCLUSIONS: These findings support the efficacy of individual-ESI com-
pared with group-ESI on child outcomes, suggesting the importance of
individualized parent coaching in natural environments. The efficacy of
a parent-implemented intervention using little professional time has poten-
tial for community viability, which is particularly important in light of the
lack of main effects on child outcomes of most other parent-implemented

interventions. Pediatrics 2014;134:1084—1093

1084 WETHERBY et al

AUTHORS: Amy M. Wetherby, PhD,2> Whitney Guthrie,
MS,24 Juliann Woods, PhD ¢ Christopher Schatschneider,
PhD,9 Renee D. Holland, MS,° Lindee Morgan, PhD,2? and
Catherine Lord, PhD®

Departments of “Clinical Sciences, *Autism Institute, °School of
Communication Science and Disorders, and Psychology, Florida
State University, Tallahassee, Florida; and ¢Department of
Psychiatry, Weill Gornell Medical College, New York, New York

KEY WORDS
autism, early intervention, toddlers, parent-implemented,
outcomes

ABBREVIATIONS

ADOS—-Autism Diagnostic Observation Schedule
ASD—autism spectrum disorder
CSBS—Communication and Symbolic Behavior Scales
El—early intervention

ESI—Early Social Interaction

FSU—Florida State University

IDEA—Individuals With Disabilities Education Act
MSEL—Mullen Scales of Early Learning
RCT—randomized controlled trial

RRB—Restricted, Repetitive Behavior

SA—Social Affect
SCERTS—Social GCommunication,
Transactional Supports
UM—-University of Michigan
VABS—Vineland Adaptive Behavior Scales

Emotional Regulation, and

Dr Wetherby conceptualized and designed the study, oversaw
implementation at Florida State University, and drafted the
manuscript; Ms Guthrie supervised data collection of child
measures and conducted statistical analyses; Dr Woods helped
conceptualize and implement the intervention model;

Dr Schatschneider contributed to the design and oversaw
statistical analyses; Ms Holland coordinated training of
interventionists across both sites; Dr Morgan supervised data
collection of intervention measures; Dr Lord helped
conceptualize the study and oversaw implementation at the
University of Michigan; and all authors approved the final
manuscript as submitted.

This trial has been registered at www.clinicaltrials.gov
(identifier NCT00760812).

www.pediatrics.org/cgi/doi/10.1542/peds.2014-0757
doi:10.1542/peds.2014-0757
Accepted for publication Sep 10, 2014

Address correspondence to Amy M. Wetherby, PhD, Florida State
University Autism Institute, 1940 North Monroe Street, Suite 72,
Tallahassee, FL 32303. E-mail: amy.wetherby@med.fsu.edu

(Continued on last page)

Downloaded from pediatrics.aappublications.org at Florida State University College of Medicine on March 28, 2015


http://www.clinicaltrials.gov
mailto:amy.wetherby@med.fsu.edu
http://pediatrics.aappublications.org/

Effective early intervention (El) for chil-
dren with autism spectrum disorder
(ASD) has the potential to improve out-
comes, which can reduce education
costs.'-3 El is a national priority, as evi-
denced by the Individuals With Dis-
abilities Education Act (IDEA) Part C* and
the American Academy of Pediatrics®
recommendation for universal autism
screening at age 18 to 24 months. Al-
though a stable diagnosis is possible at
18 to 24 months,5-8 most children are
not diagnosed with ASD until age 4, or
later for lower-income, minority, and
rural families,>'" meaning the window
of opportunity for El is missed.

The National Research Council' recom-
mendation that children receive 25
hours per week of active engagement
in systematically planned, developmen-
tally appropriate educational activities
is supported by recent systematic re-
views.'213 The recommended intensity of
service and urgency of access* reflects
that early social attention deficits lead to
cascading effects on learning and de-
velopmental outcomes.4-16

Randomized controlled trials (RCTs) with
preschoolers with ASD demonstrated
significant improvements on joint en-
gagement'”.18 and outcomes more distal
to treatment targets, including 10,1920
and language,222 put only 1 study im-
proved autism symptoms.28 RCTs with
toddlers offer promise. In a clinician-
delivered 2-year RCT of the Early Start
Denver Model 20 significant effects were
reported on child outcomes of de-
velopmental level and adaptive behavior
but not on autism symptoms. In another
6-month RCT of an interpersonal syn-
chrony supplement to classroom-based
comprehensive intervention, 4% short-
and long-term effects were reported on
social communication, developmental
level, and adaptive functioning. Autism
symptoms improved during treatment,
but improvements were not sustained.

In contrast, large-scale RCTs of parent-
implemented interventions have not
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reported main effects on child outcome
measures but have found medium to
large effects on increasing parent re-
sponsivity, synchronization, or interaction
skills.25-28 The 2 RCTs of young toddlers
did not find significant effects on child
outcomes, but both had limited sessions
(11—12)2628  Pgrent-implemented inter-
ventions offering =18 sessions were
more promising, with significant effects
on targeted parent changes.222527 The 1
treatment offered at home found differ-
ential effects on expressive language.?®
Factors that may contribute to lack of
effects of parent-implemented inter-
ventions on child outcomes include lim-
ited number of sessions (11—24), length
(3-12 months), and clinic-based inter-
ventions, which may not support gener-
alization.

Existing research has implications for
treatments of toddlers with ASD. First,
longitudinal and cross-sectional studies
suggestthat parentalinvolvementis keyto
long-term change.393" Although intensive
clinician-implemented treatments often
include parents, the focus is on clinician—
child curricula rather than parent im-
plementation. Second, few interventions
resulted in changes in core autism fea-
tures unless specifically targeted. Third,
current studies highlight potential limi-
tations of existing parent education ap-
proaches, underscoring the need for
innovative methods leading to stronger
treatment effects. Finally, it is vital to im-
prove earlier access to care. Intervention
started before 24 months, when symp-
toms are generally less severe, may
reduce the need for more intensive
clinician-implemented intervention later.
Limitations of existing approaches iden-
tify a critical need for evidence-based,
community-viable interventions for tod-
dlers with ASD that can be adopted and
implemented by public systems.52-35

To address these needs, we developed
the Early Social Interaction (ESI) Proj-
ect3® by incorporating evidence-based
active ingredients. Professional time is
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reduced through parent implementation
in natural environments, integrating fea-
tures consistent with IDEA Part C but
also addressing the intensity needed for
children with ASD: patient-centered ap-
proach, learning in natural environ-
ments, collaborative coaching to support
parent learning and generalization, de-
velopmental framework to prioritize
child outcomes, systematic instruction
using evidence-based strategies, and in-
tensity needed for children with ASD,
achieved by embedding strategies in
everyday activities intended for parent
implementation =25 hours per week.
The aim of this RCT was to compare the
effects of 2 different ESI conditions,
which vary in how (individual or group),
how often, and where (home or clinic)
parents of toddlers with ASD are taught,
on child outcome measures of social
communication, autism symptoms,
adaptive behavior, and developmental
level.

METHODS
Study Procedures

Families of 82 toddlers with ASD were
randomly assigned to one of two 9-
month parent-implemented intervention
conditions: individual or group. Child
outcomes were measured at baseline
and the end of the 9-month intervention.

Participants

One hundred thirty-five children were
assessed for eligibility from 2 sites:
Florida State University (FSU) and Uni-
versity of Michigan (UM). FSU recruited
children from primary care screening
by using the Communication and Sym-
bolic Behavior Scales (CSBS).81657 UM
children were referred because of pa-
rental or professional concern. Fifty-three
were excluded: 20 did not meet inclusion
criteria, 28 enrolled in other interven-
tion research studies, and 5 refused to
participate. Eighty-two children enrolled
in this study. This study was approved by
FSU and UM institutional review boards,
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and all families gave written informed TABLE 1 Participant Demographics and Baseline Characteristics

consent for participation. Individual-ESI (N=42) Group-ESI (N=40) p Hedgessg
Children included inthis study received Demographics
an ASD diagnosis between ages 16 and étgrfmcity 19.64 (1.93) 19.38 (1.42) gg 004
20 months and lived within 50 miles White, % 738 795 _ _
of either research site. Experienced Black, % 7.1 10.0 — —
diagnosticians administered the Au- Other, % 143 15.0 - -
ti Di tic Ob ti Schedul Gender, % male 81.0 92.5 13 —
ism Diagnostic Ubserva lon schedute Maternal age 3198 (5.74) 3171 (5.44) 8 005
(AD0S),38-40 home observation, parent Maternal education 15.64 (2.07) 15.51 (2.26) 80 006
r\epor\t measures, Standar\d|zed mea- Communication and Symbolic Behavior Scales
sures. and develoomental historv. Clini- Social Composite 37.02 (17.25) 39.49 (21.11) .57 0.13
>, b Y Speech Composite 861 (232) 650 (1003) 42 018
cal judgment was used to make a best Symbolic Composite 24.00 (16.60) 2154 (1515) 49 0.15
estimate diagnosis, the gold standard#'42 Autism Diagnostic Observation Schedule
. . . Social Affect 13.50 (4.28) 14.43 (3.86) 47 07
shown to predict later diagnosis® See
P ; g o Restricted, Repetitive Behavior 3.05 (1.50) 2.85 (1.55) 66 010
Table 1 for baseline characteristics. Vineland Adaptive Behavior Scales
Communication 78.83 (13.06) 7979 (1351) 98 001
. Daily Living 86.60 (10.98) 87.42 (1197) 97 001
Intervention Procedures Socialization 84.55 (8.77) 8721 (962 52 0.5
. . Motor 94.55 (8.85) 9534 (1166) .72 0.08
hildren were randoml ign
,C d en were randomly assig ,Gd t_o Adaptive Behavior Composite 83.98 (8.93) 8503 (1137) 65 007
individual-ESI or group-ESI that varied in Mullen Scales of Early Learning
how and where parents were taught. In Visual Reception 42.07 (13.01) 4042 (1044) 45 017
both conditions, training focused on Fine Mgtor‘ 46.20 (11.59) 42.48 (12.65) 15 0.33
hi he i fi Receptive Language 29.27 (12.34) 31.35 (12.61) .39 0.19
teac. mg parentg the importance of in- Expressive Language 29.61 (11.22) 2868 (1095 66  0.10
tensive intervention and how to support Early Learning Composite 75.56 (16.68) 7405 (1686) B9 017

active engagement in natural environ-
ments. The manualized Social Commu-
nication, Emotional Regulation, and
Transactional Supports (SCERTS) curricu-
lum was used for both conditions 4344
Parents were encouraged to embed
evidence-based strategies for child targets
in everyday activities for =25 hours per
week. See Supplemental Information about
the ESI model and SCERTS curriculum.

Individual-ESI Condition

Interventionists met individually with
parents for 3 sessions per week (2home,
1 clinic) for 6 months and 2 sessions per
week (1 home, 1 community, eg, play-
ground, grocery store, restaurant) for 3
months for maintenance and general-
ization. Intervention sessions included
reviewing and updates, practicing sup-
ports and strategies in 3 to 5 different
activities, problemsolving,and planning.
A 4-step collaborative coaching model
was used: (1) identify what works, with
direct teaching if needed, (2) guided
practice with parent in an active role
and provide feedback, (3) caregiver-led
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Pand Hedges's g values refer to comparison of individual-ESI and group-ESI conditions. —, not applicable.

practice and reflection with feedback,
and (4) interventionist back-out for
caregiver independence. Intervention-
ists were trained to =80% fidelity on
20 items. Fidelity was monitored for
20% of sessions, with an average of 81%
fidelity (95% confidence interval, 80%
to 82%).

Group-ESI Condition

Interventionists met with groups of4or 5
families of children with ASD, commu-
nication delays, or typical development
in a clinic for 1 session per week. The
SCERTS curriculum was organized into 9
monthly topics. An educational meeting
was held the first week of the month,
where content was discussed without
children. The remaining sessions were
playgroups that provided opportunities
to talk with interventionists and other
parents, with practice using strategies.
Interventionists were trained to =80%
fidelity on 10 items. Fidelity was moni-
tored for 20% of sessions with an

average of 88% (95% confidence in-
terval, 86%—90%).

Child Measures

Diagnosticians for all measures were
blind to intervention condition. Child
outcome measures of social commu-
nication, autism symptoms, adaptive
behavior, and developmental level were
collected at baseline and after 9 months
of intervention.

Social Communication Skills

The GSBS Behavior Sample is a stan-
dardized, norm-referenced examiner-
administered assessment using systematic
naturalistic sampling procedures to en-
courage spontaneous social communi-
cation. 374546 Twenty items are summed
to form Social, Speech, and Symbolic
composites.

Autism Symptoms

The ADOS 3840 the gold standard examiner-
administered diagnostic measure of ASD,
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yields Social Affect (SA) and Restricted,
Repetitive Behavior (RRB) domain totals
by using the ADOS revised algorithms?*?
to measure autism symptom severity.

Adaptive Behavior

The Vineland Adaptive Behavior Scales,
Second Edition (VABS-I8) parent re-
port interview yields standard scores
for Communication, Daily Living, So-
cialization, and Motor.

Developmental Level

The Mullen Scales of Early Learning
(MSEL),*8 administered by an examiner,
measures developmental level with
T scores for Visual Reception, Fine Motor,
Receptive Language, and Expressive
Language.

Intervention Hours

ESI Intervention Hours

Number of sessions per week attended
was recorded for 9 months, with a total
possible average of 3.33 hours/week of
individual or 1 hour/week of group.
Parents in individual-ESI attended 80%
of scheduled sessions, averaging 2.46
(SD = 0.93) hours/week. Parents in
group-ES| attended 82% of scheduled
sessions, averaging 0.80 (SD = 0.42)
hours/week.

Other Intervention Hours

Parents reported hours of psychosocial
and educational intervention in addi-
tion to ESI at baseline and updated
monthly. The weekly average calculated
for individual-ESI was 1.26 (SD = 1.09)
hours/week of other intervention, and
group-ESI was 1.37 (SD = 1.31). No dif-
ferences were observed between con-
ditions (P = .66) or sites (P = .11).

Family Evaluation Survey

After the 9-month intervention, parents
completed a 20-item survey designed
for this study to measure parent per-
ception of family-centered practice
(12 items), intervention satisfaction (4
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items), and sense of self-efficacy sup-
porting their child’s development (4
items) by using a 4-point rating scale.
Reliability was acceptable for each
subscale (family-centered, a = 92; sat-
isfaction, @ = 0.85; self-efficacy, a =
0.79). Parents in both conditions rated
family-centered practice (M = 3.56,
SD = 0.55), satisfaction (M = 3.60, SD =
0.50), and self-efficacy (M = 3.45, SD =
0.73) high. Differences were not ob-
served between conditions.

Randomization

Children were randomly assigned by
a computer-generated list to either
individual-ESI or group-ESl according to
a matched random assignment pro-
cess, which is preferred to stratifying.50
Children were matched on baseline
nonverbal developmental level. The
first member of each matched pair was
randomly assigned to individual or
group, and then the other member re-
ceived the other condition. A trickle
process was used as children were
enrolled over time, with the matched
pair filled when the second member
matching that developmental level was
determined eligible to allow immediate
enrollment.5051

Data Analysis

Repeated-measures analyses of variance
with fixed between- and within-subjects
factors were used to determine main
effects of time (repeated measures) and
interactions betweentime andtreatment
condition. Models were run through
SPSS MIXED (IBM SPSS Statistics, IBM
Corporation) to use maximum likelihood
estimation in handling of missing data.
Contrasts were performed on outcome
measures with significant interaction
effects. Consistent with an intent-to-treat
approach, all participants were included
in analyses regardless of dropout status,
with maximum likelihood used to handle
missing data from attrition. When avail-
able, follow-up data from children who
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dropped from treatment were include in
analyses.

RESULTS
Preliminary Analyses

Outcome variables were examined for
nonnormality, with particular attention
paidto MSEL and VABS standard scores,
which may show floor effects in children
with developmental delays. Indices of
skewness and kurtosis indicated nor-
mality for the majority of outcome vari-
ables (ie, skew and kurtosis values <|2|).
Nonnormality was observed for some
language measures (ie, MSEL Receptive
and Expressive Language and GSBS
Speech Composite), so these variables
were log transformed. Homogeneity of
variance was violated for some out-
come variables. However, the models
used are robust to these violations,
particularly when groups are nearly
equal in size®? Standard scores were
used when available, rather than raw
scores or age equivalents, given the
superior psychometric properties of
standard scores and the ordinal nature
of age equivalent scores.>® When both
age equivalents and standardized scores
were available (ie, MSEL and VABS), find-
ings were identical in models run with
each type of score.

The randomized matching procedure
created baseline equivalency between
conditions, as P values for all group
comparisons on baseline measures
were >>.10 (range, .15—.98; see Table 1).
Condition groups did not differ on de-
mographic variables or hours of other
intervention. Differences by site were
not observed on demographic vari-
ables, CSBS, ADOS, or VABS (P > 10,
range, .10-95). However, as expected
given differences in recruitment strat-
egies, FSU children had significantly
higher scores on MSEL Visual Reception
(P = .05) and Fine Motor (P = .01), but
not Receptive or Expressive Language.
Site X time X condition effects were
calculated and reported to examine
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potential differential efficacy of treat-
ment by site.

Attrition, defined as failure to return
for follow-up assessment (regardless
of treatment completion), was 16%
(13/82) overall, 19% (8/42) in individual-
ESI, and 13% (5/40) in group-ESI. Attrition
was comparable between conditions
(P=.42) and sites (P=.91). Data from
2 childreninindividual-ESland 1 child
in group-ESI who dropped treatment
during the study were included in
analyses. Thus, 33 of the 42 children
who were enrolled in individual-ESI and
34 of the 40 who were enrolled in
group-ESI completed intervention. Fig-
ure 1 shows the participant flowchart.
Table 2 reports statistics for child out-
comes after the first intervention con-
dition and results of the linear mixed
model analyses. Figure 2 illustrates
significant effects from baseline to the
end of intervention.

Social Communication Skills: CSBS

Analyses revealed a significant time X
condition interaction effect for the So-
cial Composite with a small effect size.
Contrasts indicated that both con-
ditions showed significant improve-
ment, but children in individual-ESI
showed significantly greater improve-
ment. Significant main effects of time
without significant interaction effects
were found for Speech and Symbolic
Composites, indicating that both con-
ditions showed similar rates of im-
provement. However, the current study
cannot determine whether improve-
ments in speech and symbolic skills
resulted from treatment effects or
maturation.

Autism Symptoms: ADOS

Analyses revealed significant main
effects of time without significant in-
teraction effects for SAand RRB domain
scores. Children in both conditions
showed improvement in SA and wors-
ening on RRB.

1088 WETHERBY et al

Assessed for eligibility (n=135)

Excluded (n=53)
=
E Did not meet inclusion criteria (n = 20)
= Chose to participate in other
= intervention research study (n = 28)
= Refused to participate (n = 5)
Randomized (n = 82)
Allocated to Individual-ESI Allocated to Group-ESI
g intervention (n = 42) intervention (n = 40)
g
] Received allocated intervention Received allocated intervention
< (n=42) (n=40)
Lost to follow up after 9-month Lost to follow up after 9-month
& intervention condition (n = 8) intervention condition (n = 5)
Z
% Discontinued intervention: i.e., did Discontinued intervention: i.e., did
= not complete 9 months (n = 10) not complete 9 months (n = 6)
Analyzed (n=42) Analyzed (n = 40)
Excluded from analysis (n = 0) Excluded from analysis (n = 0)
FIGURE 1

Participant Flowchart.

Adaptive Behavior: VABS

A significant interaction effect was
found on Communication with a me-
dium effect size. Contrasts revealed that
childrenin individual-ESI demonstrated
significantimprovement, whereas group-
ESI showed no change. A significant
interaction effect was also found on
Daily Living with a medium effect size.
Contrasts revealed significant improve-
ment in individual-ESI and no change in
group-ESI. A significant interaction effect
was also found on Socialization with
a medium effect size. Gontrasts revealed
stability in individual-ESI and a signifi-
cant decrease in group-ESl. Finally, a
significant main effect of time without
a significant interaction effect was ob-
served for Motor Skills, as both groups

showed decreases in standard scores
after intervention compared with base-
line. Analyses using raw scores revealed
significant increases, indicating that
decreases in standard scores were not
caused by loss of skills during in-
tervention but by failure to progress,
comparable to VABS norms.

Developmental Skills: MSEL

Nonverbal Skills

Analyses revealed no significant main
effect of time or interaction effect for
Visual Reception, as children in both
groups did not gain T scores but did
maintain their scores and keep up with
normative progress (9-month gainin 9
months) compared with MSEL norms. A
significant main time effect without
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a significant interaction effect was also

found for Fine Motor. However, children

in both groups demonstrated lower
T scores after intervention compared
with baseline. Analyses using age equiv-

increase in age equivalents during in-
tervention. Thus, the observed decrease in

Fine Motor Tscores was caused by failure
to make normative progress rather than

alents revealed that children showed an
loss of skills during intervention.

Verbal Skills
Asignificantinteraction effect was found

for Receptive Language with a medium

effect size. Contrasts revealed that
children in individual-ESI demonstrated

ESI showed no change during inter-
vention. A significant main effect of
time without a significant interaction
effect was found for Expressive Lan-
guage, as children in both conditions

significant improvement, whereas group-
demonstrated improvement.

Site and Other Intervention Effects

Given differences between sites on

baseline MSELVisual Receptionand Fine

Motor, site was examined as a potential
threat to validity of treatment effects.
However, site was not found to interact

with any significant time X condition

effects, indicating that the differential

effect of individual-ESI did not differ by
site for any measures. Children’s par-
side ESI was also examined in relation
to significant findings and not found to
interact with any significant time X
condition effects, indicating that other

intervention hours did not explain dif-

ticipation in other interventions out-
ferential efficacy of individual-ESI.

This study is the first large RCT to com-
pare two 9-month parent-implemented
interventions for toddlers with ASD
resulting in significant effects on child

outcomes. Group-ESI is similar to other
group parent interventions held once per

DISCUSSION
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Mean Scores for Individual-ESI and Group-ESI from Baseline to End of 9-Month Intervention Condition.

week in a clinic?6-28 and contrasts with
individual-ESI, which was offered in in-
dividual sessions 2 or 3 times per week,
with 2 at home. Taken together, these
findings support the differential efficacy
of individual-ESI on some child outcomes
compared with group-ESI. Individual-ESI
led to significantly greater improvement
on social components of communication
and receptive language compared with
group-ESI. Individual-ESI also resulted in
stability or slight improvements on Daily
Living and Socialization, in contrast to
the worsening seen in the group-ESI

1090 WETHERBY et al

condition. These findings are particu-
larly important given limited main
effects of other parent education and
parent-implemented interventions on
child outcomes for toddlers with ASD.
Comparing 2 ESI conditions is a conser-
vative approach to test efficacy, and yet
individual-ESI was superior on 6 child
outcomes. The young age of these tod-
dlers at baseline may contribute to these
novel treatment effects.

Strengths of this study are the use of
random assignment with a large 2-site
sample using gold standard measures

of child outcomes, blind diagnosticians,
and standardized observational mea-
sures, which are less susceptible to ex-
pectation of change than parent report.
Comparison of 2 active teaching con-
ditions provides information on differ-
ential effects; however, this study cannot
rule out alternative explanations such as
maturation for improvements found in
both conditions. Child improvements in
core social deficits and expressive lan-
guage were observed for parent groups
held once a week for 9 months, findings
that are in contrast to other briefer
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interventions that may not have been
sufficiently intensive to affect these
child outcomes. Teaching parents in
individual-ESI at home for an additional 2
sessions per week led to significant
effects on early social skills and receptive
language and lessened the worsening of
adaptive behaviors. Improvements in
core social deficits have been demon-
strated in only a few other treatment
studies. 224 Although both groups wors-
ened on motor standard scores, it is im-
portant to note that motor skills were
high at baseline, with the average score
within normal limits.

It is possible that the significant effects
observed on adaptive behavior, which is
aparentreport measure, are confounded
by parent expectations in that parents
participating in individual-ESI were more
likely to rate their child’s adaptive be-
havior highly than parents in group-ESI.
However, this limitation is tempered by
the significant findings on related con-
structs assessed by blinded examiner-
administered measures (eg, significant
effect on VABS Socialization and CSBS
Social Gomposite; VABS Communication
and MSEL Receptive Language).

A limitation of this study is that follow-
up measures are not available after the
9-month intervention to examine main-
tenance of effects. Another limitation is
that children in both conditions received
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Supplemental Information on the Early Social

Interaction Project

TheEarly Social Interaction (ESI) Project
is a comprehensive early intervention
approach developed for toddlers with
autism spectrum disorder (ASD) and
their families incorporating evidence-
based active ingredients consistent
with requirements of the Individuals
With Disabilities Education Act (IDEA)
Part C early intervention program. This
supplemental information provides
details on the ESI model and the Social
Gommunication, Emotional Regulation,
and Transactional Supports (SCERTS)
curriculum-based assessment and in-
tervention model. Video illustrations of
ESI, SCERTS, and many other commonly
used interventions for children with
ASD can be found in the Treatment
section of the ASD Video Glossary
available online.

The ESI model incorporates the fol-
lowing features:

Family-centered approach. A family-
centered approach addresses the
family’s needs, concerns, and pri-
orities throughout the assessment
and intervention process. Respecting
family members’ perceptions, prior-
ities, and preferences, developing
active participatory and relational
partnerships, and building capacity
and unity are key components of an
effective family-centered program.
Families are more involved in the
achievement of goals when they
have been stakeholders in their de-
velopment.

Learning in natural environments.
Natural environments are defined in
IDEA Part C as the everyday activities,
routines, and settings typical for any

PEDIATRICS Volume 134, Number 6, December 2014

family, including their home, child
care, and community locations such
as the park or grocery store. Every-
day activities such as mealtime, play,
caregiving, and family chores pro-
vide authentic opportunities to em-
bed teaching of objectives that are
functional to the activity and there-
fore naturally support acquisition
and generalization of the skills. Indi-
vidual coaching of families to embed
evidence-based intervention strate-
gies throughout the day requires
interventionist and parent consider-
ation of the sequence, ease of strat-
egy use, and frequency of opportunity
within various activities. Group par-
ent education meetings and play-
groups including families of young
typical children also offer a natural
environment for family members of
children with ASD to get informa-
tion and support.

Collaborative coaching to support
parent learning and generalization.
Individual intervention sessions
are organized to build parent ca-
pacity to engage in their children’s
learning and include updating ses-
sion plan, practicing supports and
strategies in 3 to 5 different activ-
ities, problem solving, and plan-
ning for ongoing intervention
between sessions. A 4-step collab-
orative coaching model based on
adult learning research is used: (1)
identify what works, with direct
teaching if needed; (2) guided prac-
tice with parent in an active role,
provide feedback; (3) caregiver-led
practice and reflection with feed-
back; and (4) interventionist back-

out for caregiver independence. The
interventionist coaches the caregiver
in each new activity at the first level
and moves to level 4 as quickly as
possible to promote caregiver com-
petence, confidence, and indepen-
dence. Coaching in a variety of
everyday activities promotes gener-
alization of caregiver learning so the
caregiver can support the child’s
learning throughout the day as
planned or as opportunities arise.

Developmental framework to
prioritize child outcomes. ES| uses
SCERTS, a manualized curriculum-
based assessment and intervention
framework, to identify goals and
objectives and monitor progress
(Prizant, Wetherby, Rubin, Laurent, &
Rydell, 2006). The acronym SCERTS
refers to Social Communication (SC),
Emotional Regulation (ER), and Trans-
actional Support (TS), which are the
primary developmental dimensions
targeted to support the development
of children with ASD and their fami-
lies. The SCERTS curriculum-based as-
sessment includes parent report and
observation forms administered in
the childs home with the family to
identify high-priority goals and objec-
tives. Assessments are updated quar-
terly. The SC and ER domains
delineate specific, measurable goals
and objectives for the child and are
organized by communication stage,
beginning with children who are in
the Social Partner Stage, before the
development of any words. The TS
domains delineate specific, measur-
able goals and objectives for the par-
ent or other communicative partners

s



and include teaching strategies and
learning supports that are selected
to help the child meet his or her indi-
vidualized goals and objectives. Social
communication targets for toddlers
with ASD include expanding the use
of gestures, sounds, and words, initi-
ating spontaneous verbal and nonver-
bal communication, understanding
the meaning of words, initiating and
responding to joint attention, increas-
ing functional object use and pretend
play, and extending reciprocity in in-
teraction. Emotional regulation tar-
gets for toddlers with ASD include
being available for learning and
expressing emotion, expanding self-
regulatory strategies to calm self
when dysregulated, using communi-
cation to help regulate emotion when
frustrated or help is needed, and us-
ing regulatory strategies to stay en-
gaged in activities and handle new
and changing situations. SC and ER
targets are integrated to prevent the
development of problem behavior, con-
sistent with positive behavior support.

Systematic instruction using
evidence-based strategies. Chil-
dren with ASD can learn from every-
day activities and experiences when
learning opportunities are struc-
tured and systematic techniques
are used to foster active engage-
ment. ES| incorporates systematic
instruction using evidence-based
behavioral strategies that are devel-
opmentally sensible for toddlers.
Ongoing monitoring with correspond-
ing adjustments in programming is
based on observational data col-
lected within activities. Parents learn
to use intervention strategies
matched to the priority objectives
within daily activities to increase
opportunities for teaching and learn-
ing whenever the activity occurs.

Intensity needed for children
with ASD. The intensity needed for
children with ASD is achieved
through the integration of the core
features of ESI. Parents partner
with professionals to plan an indi-
vidualized, developmentally sensible

intervention program using SCERTS
to address the impact of the child’s
autism symptoms on learning. Pro-
fessionals coach parents on how to
competently and systematically use
intervention strategies throughout
the day in typical activities where
the skills are meaningful for the
child. This process of embedding
strategies in everyday activities is
designed to support parent imple-
mentation of 25 hours/week of active
child engagement. Although the in-
tensity of intervention necessary to
provide optimal outcomes is not yet
determined for infants and toddlers
at risk for ASD, research suggests
that more time spent in active, posi-
tive engagement results in better out-
comes for preschoolers. A minimum
of 25 hours per week of active en-
gagement in intervention has been
recommended as soon as children
are suspected of having ASD. This
approach provides a way to maxi-
mize intensity of intervention and re-
duce professional time.
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