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Purpose: This study aimed to evaluate a hospital-provided hybrid parental support program de-
signed to help parents implement routine interventions for their toddlers under 34 months, with
or at risk of autism spectrum disorder (ASD).
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weekly sessions, while a control group including nine pairs received no sessions. Toddlers' joint
attention, autism-related behaviors, and adaptive behaviors, as well as parenting stress and par-
enting efficacy, were compared between baseline and 8 weeks later.

Results: The toddlers in the experimental group showed significant improvement in their joint at-
tention scores on the Early Social Communication Scales (P<0.01) and the Korean-Childhood Au-
tism Rating Scale scores (P<0.01). However, statistically significant differences were not found in
the adaptive behavior composite scores of the Korean Vineland Adaptive Behavior Scales-Il and
total behavior problem scores of the Korean version of the Child Behavior Checklist. Parenting ef-
ficacy in the experimental group showed significant improvement (P<0.05). Parenting stress in-
creased in the experimental group, but the difference was not significant. Additionally, parents
showed a statistically significant between-group difference in parenting efficacy (P<0.05).
Conclusion: A hospital-provided hybrid program affected the development of toddlers with ASD
and parents' implementation of interventions. It is significant that an online platform was used
to provide individualized support for families to continue practicing the interventions and that
the effectiveness of this program was demonstrated. This intervention can be considered as an
efficient and sustainable alternative system to support toddlers with ASD and their families.

Keywords: Autism spectrum disorder; Parenting; Education; Parent-child relations

limited and repetitive behaviors [ 1]. In the United States, one in 44
children has been reported to have ASD, and the cost of education
and treatment for ASD is estimated to be approximately $2.4 mil-
lion per person [2,3]. A growing body of research suggests that ini-

Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disor-

der characterized by the lack of social communication skills with
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tiating interventions focusing on core social deficits as early as pos-
sible can greatly improve outcomes for children with ASD [4].
Young children with ASD typically have core deficits in social
communication skills, such as sharing affect, making eye contact,
shifting gaze from one person to another, using symbolic gestures,
and engaging in joint attention [5] .Joint attention refers to nonver-
bal communicative behaviors of pointing, showing, and sharing in-
terest, and it is regarded as a strong predictor of future language de-
velopment, social skills, and adaptive functions [6]. Current re-
search on toddlers with ASD emphasizes providing behavioral in-
terventions in a natural environment optimized for development.
Schreibman et al. [7] reported that young children with ASD who
received naturalistic developmental behavioral interventions (ND-
BIs) as state-of-the-art treatment made achievements in cognitive
skills, adaptive behaviors, and social communication skills.

Effective early interventions are an important priority for serving
children and families; since families are now considered experts on
their children, they often participate in implementing roles [8,9].
As children are at an early developmental stage, parent-implement-
ed intervention (PII), an evidence-based practice, is highly recom-
mended in the literature [ 10]. Recent research has shown that par-
ents raising toddlers with ASD can acquire basic knowledge and
implement teaching strategies, acting as interventionists in their
toddlers’ daily lives [ 11,12]. Parents who learned about early devel-
opment and ASD features were able to plan individualized inter-
ventions and successfully implement interventions throughout
their daily routines [13,14]. Moreover, the parent-led group
showed a significant increase in the length of jointly engaged time
compared to the therapist-led group, and this increase was main-
tained at the 6-month follow-up [5].

Many efforts are being made to advance the timing of early inter-
ventions and to provide parents with effective interventions. For
example, a university hospital in Hong Kong conducted parent
training for 2 weeks while waiting for official services immediately
after diagnosis and reported improvements in all areas and reduc-
tion of parental stress among toddlers who participated in educa-
tion programs focused on social communication skills, such as eye
contact, gesture, and language [15]. In Quebec, Canada, 94 tod-
dlers with ASD and their parents were examined for 1 year to pro-
mote toddler development, and the study reported high parental
satisfaction [ 16]. Stanford University Hospital in the United States
provides free parental support programs to help parents raise autis-
tic infants, providing effective links to early intervention services
and achieving high parental satisfaction [17]. Florida State Univer-
sity Hospital further supports community early intervention pro-
grams [18].

The rapid increase in the incidence of ASD has significantly af-
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fected Korean medical and educational sites that support toddlers.
Many families of children with early ASD symptoms seek services
before a formal diagnosis due to delays in expressive language de-
velopment and social interaction skills. Despite the recognized im-
portance of early interventions, in Korea, group studies verifying
the effectiveness of interventions for toddlers with ASD and their
parents are limited [ 19]. Moreover, Studies that targeted both tod-
dlers with ASD and their parents conducted on related topics over
the past S years have varied in terms of the age, period, intervention
method, and intensity of the programs of the participating toddlers
and their parents. Additionally, early interventions or parental sup-
port programs provided by the public system for toddlers and par-
ents affected or at risk of ASD are implemented to a very limited
extent. Therefore, it is necessary to evaluate the performance of in-
terventions through practical application. Furthermore, after the
outbreak of coronavirus disease 2019 (COVID-19), toddlers with
ASD and their parents experienced restrictions on the use of spe-
cial education services, and most face-to-face parental education
programs were canceled or conducted intermittently. These issues
have prompted a need for alternative methods to increase the indi-
vidual accessibility of services for parents of children with ASD by
merging non-face-to-face methods with existing education pro-
grams and reducing the cost and time of direct visits. This study
aimed to develop and investigate the effectiveness of a hospi-
tal-provided hybrid training program for parents of toddlers with
or at risk of ASD.

Materials and Methods

1. Study population

The participants included 24 pairs of toddlers and parents residing
in Seoul, Incheon, and Gyeonggi Province, in which the children
were diagnosed with or the risk of ASD at the National Health In-
surance Service Ilsan Hospital Development Delay Clinic. The in-
clusion criteria included: (1) toddlers younger than 34 months
with ASD diagnosed by a child and adolescent psychiatrist; (2) as
a result of a language evaluation, toddlers with speechlessness or
delay (less than the 10th percentile compared with their peers);
and (3) toddlers with Korean-Childhood Autism Rating Scale
(K-CARS-2) scores of 30 or higher. Those who satisfied at least
two of the above three criteria were included in this study. Fifteen
pairs in the experimental group (12 boys and three girls; mean age,
29.7 months) and nine pairs in the control group (six boys and
three girls; mean age, 30.1 months) participated in the study (Sup-
plementary Table 1). The Levene test for equality of variance
showed that the assumption of homogeneity of variance had not
been violated for measures of age (t=-0.289, P>0.05) and
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K-CARS-2 scores (t=—0.716, P>0.05). There were two babies
born prematurely (34', 36" weeks) in the experimental group
and three (31, 34, 35 weeks) in the control group. There were no
subjects with neurological diseases, including epilepsy, in either
groups. The treatment intervention was defined as “a treatment to
alleviate ASD, such as play therapy, language therapy, and sensory
integration therapy, at least once a week for at least 3 months.” In
the experimental group, no participants received other interven-
tions. In the control group, only one participant received speech
therapy and sensory integration therapy. There were no statistically
significant differences between the two groups in terms of prema-
turity, history of neurological disease, and history of interventions
for ASD. The researchers explained to the parents the purpose of
the study and gave them brief guidance on the program. Parents
who agreed with the procedures of the study signed an informed
consent form and received an explanation that their personal infor-
mation would remain confidential. The control group received no
parent education program. The study period was from September
2020 to August 2021. This research was approved by the Medical
Sciences Ethics Committee of Ilsan Medical Center (IRB file No.
2020-04-018).

2. Methods

1) A hospital-provided hybrid parental support program

The hospital-provided hybrid parental support program was de-
signed to reinforce parents’ capabilities and promote the develop-
ment of toddlers with or at risk of ASD by delivering information
to their parents and supporting the implementation of interven-
tions. To construct the content and methods of this program, pub-
lished NDBI manuals for young children with ASD, such as the
Social Communication Emotional Regulation Transactional Sup-
port, were reviewed, focusing on the needs for parental support,
the implementation method that parents want, and the teaching
strategies of the existing parent support programs [10,11,20]. The
specific implementation stages and content of the parental support
program were organized as shown in Fig. 1.

The researchers of this study led the first to third and eighth
group sessions in hospitals, and the risk of mass infection was min-
imized by separating the seats by 2 m and requiring all participants
to wear a mask. The fourth to seventh sessions were conducted
online using Zoom, an online-based platform, by a member of the
research team with a PhD in the field of special education and au-
tism. In the first and second sessions, rapport with participants was
formed, and education on the characteristics of toddlers with ASD
and early developmental features was covered. Parents watched ex-
tensive video footage from a web-based instructional program de-
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veloped by the Florida State University Autism Institute. Observa-
tions, discussions, and questions and answers were conducted in
the order of homework guidance. During the third session, the re-
searchers helped parents set intervention goals based on the child’s
behavioral observation data collected by parents in their daily lives.
From the fourth to seventh sessions, the member of the research
term with a PhD in special education conducted individual online
sessions for about 90 minutes per week. Each week, the recent sta-
tus was shared with parents who observed their children’s behavior,
and a teaching plan that could be implemented in daily life was es-
tablished following the progress of each session. In the fourth ses-
sion, an interaction strategy that included following the child’s in-
terest and imitating the child’s actions and verbalizations was cov-
ered. In the fifth session, behavioral teaching strategies, such as us-
ing natural reinforcement, time-delay, and the mand-model, were
introduced. In the sixth session, information on children’s different
sensory preferences, the types of play that reflects sensory profiles,
and modeling were covered. In the seventh session, the use of visu-
al support strategies and picture exchange communication systems
was introduced, and all teaching strategies were reflected in the in-
tervention plan. The researchers guided them to carry out inter-
ventions at home from the end of the session until the day the next
session began. In the last session, group education was conducted

at the hospital, reviewing the teaching strategies and providing

Evidence- 1:1 Online

Early ASD :
based coaching
development features practices supports

A hospital-provided hybrid parents support program

\ 4

Improved
ASD toddlers'
development

Increased
parenting
efficacy
+Decreased
parenting stress

Fig. 1. An overview of a hospital-provided hybrid parental sup-
port program. The program comprised four components: under-
standing early development, learning about autism spectrum
disorder (ASD) features, carrying out evidence-based practices,
and 1:1 coaching and support from professionals.
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guidance for future directions of interventions. The roles of the re-

searchers and parents in each session are shown in Table 1.

2) Measures
In this study, the Early Social Communication Scales (ESCS) [21],
K-CARS-2 [22], Korean Vineland Adaptive Behavior Scales-1

Table 1. Description of each week's content and parents' assignments

(K-Vineland-II) [23], and the Korean version of Child Behavior
ChecKklist for Ages 1.5-5 (K-CBCL 1.5-5) [24] were used to ex-
amine the key autism-related characteristics of toddlers with or at
risk of ASD. The ESCS is a semi-structured observation measure-
ment tool developed by Mundy and Gomes [21] to evaluate the

nonverbal communication capabilities of infants and toddlers aged

Week Content Parent's weekly assignments
1-2  Guide program and plan description Review session 1 and 2
Describe the development and behavioral characteristics of toddlers with ASD Fill in basic information
Share and discuss cases after watching related content Observe the child's behavior
Review session on SNS—guidance on tasks, and information about the next session
3 Describe the development and behavioral characteristics of toddlers with ASD Review session 3
Share and discuss cases after watching related content Find the child's favorite toy, play, activities
Introduce and teach how to operate an online session Structuring a system within the family
Review session on SNS—quidance on tasks, and information about the next session
4 Checkup on assignments and status update Review session 4
Review sessions 1-3 Plan and practice
Guide on how to initiate and create interactions including following child's lead and imitat- ~ Share treatment integrity record with the re-
ing his/her actions and verbalizations searcher
Establish an action plan for parents to reflect on the content of each session
Check the level of difficulty of the plan and coordinate with the parents
Q&A
Review session on SNS—quidance on tasks, and information about the next session
5 Checkup on assignments and status update Review session 5
Review session 4 Plan and practice
Establish an action plan for parents to reflect on the content of each session Share treatment integrity record with the re-
searcher
Guide play-based activities and behavioral strategies such as natural reinforcement, time-de-
lay, mand-model for support
Check the level of difficulty of the plan and coordinate with the parents
Q&A
Review session on SNS—gquidance on tasks, and information about the next session
6 Checkup on assignments and status update Review session 6
Review session 5 Plan and practice
Establish an action plan for parents to reflect on the content of each session Share treatment integrity record with the re-
searcher
Introduce the sensory characteristics and the types of play Ascertain the visual support to learn about in ses-
sion 7
Check the level of difficulty of the plan and coordinate with the parents
Q&A
Review session on SNS—quidance on tasks, and information about the next session
7 Checkup on assignments and status update Review session 7
Review session 6 Plan and practice
Establish an action plan for parents to reflect on the content of each session Share treatment integrity record with the re-
searcher
Show strategies using visual support and levels of prompts
Check the level of difficulty of the plan and coordinate with the parents
Q&A
Review session on SNS—quidance on tasks, and information about the next session
8 General overview of all the sessions

Modifying the intervention plan and communicating information
Complete the program with an appreciation note through SNS

ASD, autism spectrum disorder; SNS, social networking service.
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8 to 30 months. The ESCS has been used to evaluate the social
communication skills of infants and toddlers with ASD in previous
studies. The interrater reliability was reported in previous studies
[25] to be 91, and the variables measured in this study were the to-
tal frequency of responding to joint attention (RJA) and initiating
joint attention (IJA). To evaluate changes in parental behavior, the
measurements and results were analyzed using the Toddler Care
Questionnaire (TCQ) [26] and the Korean Parenting Stress Index
Short Form (K-PSI-SF) [27]. This was conducted twice, once be-
fore and once after the parental support program (Supplementary
Table 2) [22,23,28-31].

3) Experimental design and procedures

A pretest-posttest control group design was used to ascertain
whether behavioral changes between the two groups differed sig-
nificantly. The control group received no education program or

support over the same period of time.

4) Observer training and interobserver reliability

Before evaluating changes in the joint attention behavior of tod-
dlers in the experimental group, the reliability between observers
was secured by conducting observer training. After familiarization
with the items of the ESCS and the operational definition for each
question, two observers observed video clips of toddlers in the risk
group who did not participate in this study, and further evaluated
their behavior. The reliability between observers was calculated as
an equivalent correlation coefficient (r). It has been recommended
to conduct observer training until an r of 0.85 or higher is reached
[32], while referring to the criteria of previous studies [25]. The
training was terminated when r was 0.91. The evaluation was con-
ducted by two observers, one from the research team and one who
was not involved in other aspects of the study and was blind to
both pretest and posttest conditions. The observers coded the vid-
eo clips according to ESCS manual. The correlation coefficient be-
tween observers for the evaluation results was 0.90 for the pretest
and 0.91 for the posttest.

S) Social validity for the study

To examine the social validity of the study, parents were asked to
rate and score 15 questions on the appropriateness of the content,
teaching strategies, education programs, appropriateness of proce-

dures and methods, and competency reinforcing and generaliza-

6) Intervention fidelity of the study

Intervention fidelity was evaluated by the researcher, Minkyung
Suh by checking the record sheet to ascertain whether the re-
searcher operated according to the plan for group education and
one-on-one online sessions. The evaluation sheet comprised a to-
tal of 23 questions. Implemented or non-implemented items were
recorded as “O” and “X” respectively. If not applicable, the items
were recorded as “NA” (Table 2). Parent participants were evaluat-
ed by checking the treatment integrity record sheet to ascertain
whether the intervention was carried out according to the plan
from the fourth session conducted online. The fidelity of the pa-
rental intervention was calculated by recording 15 questions as “O”
for items implemented by parents, and “X” for non-implemented
questions (Table 3). The researcher, MinKyung Suh self checked
the intervention fidelity form the intervention inspection data
during the next visit.

3. Statistical analysis

Data were analyzed using the Korean version of SPSS version 25.0
(IBM Corp., Armonk, NY, USA). The Mann-Whitney U test was
used to compare differences between two groups, with significance
accepted at a P value <0.0S. The Wilcoxon rank test was used to
compare the pretest and posttest differences between the experi-

mental group and the control group.

Results

1. Changes in the behaviors of toddlers and parents in the
experimental group

In the experimental group, the IJA scores on the ESCS increased
from 1.40 (standard deviation [SD], 1.35) in the pretest to
3.53%1.36 in the posttest . The difference was statistically signifi-
cant (P<0.01). The mean RJA score increased from 35.70£29.58
to 59.04%21.34. The difference was statistically significant
(P<0.01). The K-CARS-2 scores of the experimental group de-
creased from 28.6714.03 to 22.70%6.33; this difference was also
statistically significant (P<0.01). The adaptive behavior composite
score of the K-Vineland-II decreased from 71.47%£10.10 to

Table 3. Results of the participating parents’ intervention fidelity
test for online sessions

Session no. 4 5 6 7 Average (%)
tion through the intervention, on a 5-point scale. Percentage (%) 813 782 835 822 81.3
Table 2. Results of the researcher's intervention fidelity test
Session no. 1 2 3 4 5 6 7 8 Average (%)
Percentage (%) 922 93.3 95 98.2 97.4 95.1 98.1 97.2 95.8
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69.47£11.65; the difference was not statistically significant. The
total behavior composite score of the K-CBCL 1.5-5 decreased
from 58.33114.67 to 56.80£16.46; the difference was not statisti-
cally significant.

The parenting efficacy increased from 121.40%£36.14 to
145.20%18.56; the difference was statistically significant (P<0.05).
The parenting stress level of the experimental group increased
from 95.07£19.54 to 98.33£21.50; this difference was likewise not
statistically significant (Table 4).

2. Changes in the behavior of toddlers and parents in the
control group

In the control group, from the pretest to the posttest, the
K-CARS-2 scores decreased from 28.1£3.30 to 27.4412.92; the
difference was not statistically significant. The total behavior com-
posite score of the K-CBCL 1.5-§ increased from 53.00£12.12 to
54.00%16.16; this difference was likewise not statistically signifi-
cant.

The parenting efficacy increased from 133.56+11.57 to
136.11£17.24, and this difference was not statistically signifi-
cant. The parenting stress level decreased from 95.44£17.19 to
89.22%17.24; this difference was also not statistically significant
(Table 5).

Table 4. Changes in toddlers/parents’ behavior in the experimental group

3. Changes in the behavior of toddlers and parents
between the experimental and control group

The difference in K-CARS-2 scores between the experimental and
the control groups was statistically significant (Z=-2.63 and
P<0.01). However, the difference in total behavior problem scores
of the K-CBCL 1.5-5 between the two groups was not statistically
significant.

The difference in parenting efficacy between the experimental
and the control groups was statistically significant (Z=-2.12 and
P<0.05). However, the difference in parenting stress between the
two groups was not statistically significant (Table 6).

4. Social validity

The overall average score on the social validity test, which request-
ed the study participants to evaluate the overall program, was 4.56.
Accordingly, it is safe to conclude that the parent participants were
generally satisfied with the support program.

Discussion

The toddler participants in the experimental group showed signifi-
cant improvements in their joint attention scores of the ESCS and
K-CARS-2 scores from the pretest to the posttest. Additionally,
parent participants showed a between-group difference in parent-

Experimental group (n=15)

Evaluation area Pretest Posttest z
Toddlers Initiating joint attention score of the ESCS 1.40+1.35 3.53+1.36 -3.19°
Responding to joint attention score of the ESCS 35.70+29.58 59.04+21.34 -3.371°
K-CARS-2 28.67+4.03 22.70£6.33 -3.18°
Adaptive behavior composite scores of K-Vineland-I| 71.47+10.10 69.47+11.65 -1.04
Total behavior problem scores of K-CBCL 1.5-5 58.33+14.67 56.80+16.46 -0.87
Parents Parenting efficacy 130.07+16.46 145.20+£18.57 -2.76°
Parenting stress 95.07+£19.54 98.33+21.50 -1.17

Values are presented as meantstandard deviation.

ESCS, Early Social Communication Scales; K-CARS-2, Korean-Childhood Autism
K-CBCL 1.5-5, Korean version of Child Behavior Checklist for Ages 1.5-5.
?P<0.05; °P<0.01.

Table 5. Changes in toddlers and parents' behavior in the control group

Rating Scale; K-Vineland-Il, Korean Vineland Adaptive Behavior Scales-II;

Control group (n=9)

Evaluation area Pretest Posttest z
Toddlers K-CARS-2 28.11£3.30 27.4412.92 -0.54
Total behavior problem scores of K-CBCL 1.5-5 53.00+12.12 54.00+16.16 -0.25
Parents Parenting efficacy 133.56+11.57 136.11+12.21 -0.77
Parenting stress 95.44+17.19 89.22+17.24 -1.25

Values are presented as meantstandard deviation.

K-CARS-2, Korean-Childhood Autism Rating Scale; K-CBCL 1.5-5, Korean version of Child Behavior Checklist for Ages 1.5-5.
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Table 6. Changes in the behaviors of toddlers and parents between the experimental and control groups

Evaluation area

Experimental group (n=15)

Control group (n=9)

Pretest

Posttest

Differences Pretest Posttest Differences

K-CARS-2

Total behavior problem score of K-CBCL 1.5-5
Parenting efficacy

Parenting stress

28.67+4.03

22.7+6.34
58.33+14.67 56.80+16.46 -1.533+8.62
130.07£16.46 145.20£18.57 15.13+17.03 133.56%11.57 136.11£12.21
95.07+£19.54 98.33+21.50

0.67+829 -2.63°
1.00+9.89  -0.45
2564829 -2.12°
95.44+17.19 892241724 -622+11.48 -1.82

-5.97+4.66 28.11+3.30  27.44+2.92

53.00+12.12 54.00+16.16

3.27£15.13

Values are presented as meantstandard deviation.

K-CARS-2, Korean-Childhood Autism Rating Scale; K-CBCL 1.5-5, Korean version of Child Behavior Checklist for Ages 1.5-5.

?P<0.05; °P<0.01.

ing efficacy that was statistically significant. The satisfaction with
the program was high, confirming that it had a positive effect on
the parents’ implementation of interventions. The main results of
this study are discussed below.

First, this hospital-provided hybrid parental support program in-
creased the joint attention skills of toddlers in the experimental
group, and the difference between the pretest and posttest was sta-
tistically significant (P<0.01). This promising finding is consistent
with a previous study by Kasari et al. [S], who reported the im-
provement of joint attention skills in toddlers via PIIs. Parents who
participated in the study developed an overall understanding of
ASD at 1 to 3 weeks by observing their children and learning spe-
cific strategies through an online session that lasted for 4 weeks.
The fact that parents followed their children’s interests induced
joint attention using preferred toys and provided repeated oppor-
tunities in their daily lives, which is believed to have influenced the
increase in joint attention skills.

Second, the adaptive behavior, emotions, and behaviors of tod-
dlers in the experimental group decreased. However, the difference
between the pretest and the posttest was statistically insignificant.
This result differs from the effect of online training on parents of
toddlers with ASD for 12 weeks reported by Vismara et al. [33]. It
appears that the 8-week period in this study was insufficient to
achieve statistically significant results [33].

Third, the parenting efficacy of parents who participated in this
study increased, and the between-group difference was statistically
significant. This supports related studies [11,34], according to
which a program conducted on toddlers with ASD and their par-
ents affected parental parenting efficacy. In many cases, parents of
ASD children said that poor information after diagnosis and the
widely varying opinions of many experts delayed educational deci-
sions and negatively affected parenting efficacy [35].

Fourth, the parenting stress level decreased over time for parents
in the control group, whereas it increased in the experimental
group. This finding is consistent with the results of a previous study
that compared two parent education programs [5]. Parents came

https://doi.org/10.26815/acn.2022.00381

to better understand their children’s behavior during the online
sessions, but the fact that they had to do homework and conduct
interventions might have been a burden. It is believed that the par-
ents’ feelings of worrying about their children’s behavior while
conducting the intervention affected parenting stress. There are
mixed research results on parenting stress depending on the child’s
age, parents’ experiences, parents’ disability acceptance level, and
the dose of the intervention [5,14]. Among these, the frequency
and length (dose) of the intervention may be important factors in
improving outcomes for parent stress [36]. It is therefore assumed
that an extended parent education program would significantly
contribute to relieving parenting stress.

The clinical implications of these findings are as follows. First,
parents of young children with ASD are able to implement inter-
ventions daily. Second, a hybrid parent education format is an al-
ternative to efficiently operate the program under circumstances
where it is challenging to visit hospitals or have professionals visit
homes owing to COVID-19. Third, professional support seems to
have reinforced the parents' ability to implement interventions.
From the first session, parents observed their child’s behaviors,
types of play, preferred play objects, and were able to gradually in-
crease the amount of cooperative play time by merging various
teaching strategies.

The limitations of this study are as follows. First, toddlers older
than 34 months at the start of the study could not participate in
this study. Due to the small number of participants, this study
could not be conducted as a randomized controlled trial, which re-
mains a limitation of the study. Second, a limited number of par-
ents were recruited, which is a drawback. In subsequent studies, it
will be necessary to examine the effects on joint attention, adaptive
behavior, emotion, and behaviors comprehensively, using a larger
group of participants from various regions. Third, the parents had
to visit hospitals to participate in the children’s tests and group edu-
cation. Conducting the sessions at a preferred time could result in

high participation.

203



Suh M et al. ® Parental Education for Toddlers with ASD

ANNALS OF CHILD NEUROLOGY

Supplementary materials

Supplementary materials related to this article can be found online
at https://doi.org/10.26815/acn.2022.00381.

Conflicts of interest

No potential conflict of interest relevant to this article was report-

ed.

ORCID

Minkyung Suh, https://orcid.org/0000-0003-2098-3115
Hee Jung Chung, https://orcid.org/0000-0002-2565-3345
Jungeun Song, https://orcid.org/0000-0003-0697-9320
Song Li Ahn, https://orcid.org/0000-0003-2418-736X
Minji Chae, https://orcid.org/0000-0002-0590-2113
Seong Woo Kim, https://orcid.org/0000-0002-1548-8147

Author contribution

Conceptualization: MS and MC. Data curation: HJC, JS, SLA, and
MC. Formal analysis: MS. Funding acquisition: MS, HJC, MC,
and SWK. Methodology: MS and HJC. Project administration:
HJC, JS, SLA, and MC. Visualization: HJC, JS, and MC. Writing
-original draft: MS and HJC. Writing - review & editing: MS, HJC,
JS, and SLA.

Acknowledgements

This study was funded by National Health Insurance Service Ilsan
Hospital (Research No. NHIMC2020CR0S7).

References

1. Guthrie W, Swineford LB, Nottke C, Wetherby AM. Early diag-
nosis of autism spectrum disorder: stability and change in clini-
cal diagnosis and symptom presentation. J Child Psychol Psy-
chiatry 2013;54:582-90.

2. Centers for Disease Control and Prevention. Data & statistics
on autism spectrum disorder [Internet]. Atlanta: CDC; 2022
[cited 2023 Apr 7]. Available from: https://www.cdc.gov/
ncbddd/autism/data.html.

3. Buescher AV, Cidav Z, Knapp M, Mandell DS. Costs of autism
spectrum disorders in the United Kingdom and the United
States. JAMA Pediatr 2014;168:721-8.

4. Schertz HH, Odom SL, Baggett KM, Sideris JH. Mediating par-

204

ent learning to promote social communication for toddlers with
autism: effects from a randomized controlled trial. ] Autism Dev
Disord 2018;48:853-67.

S. Kasari C, Gulsrud A, Paparella T, Hellemann G, Berry K. Ran-
domized comparative efficacy study of parent-mediated inter-
ventions for toddlers with autism. J Consult Clin Psychol
2015;83:554-63.

6. Sano M, Yoshimura Y, Hirosawa T, Hasegawa C, An KM, Tana-
ka S, et al. Joint attention and intelligence in children with au-
tism spectrum disorder without severe intellectual disability.
Autism Res 2021;14:2603-12.

7. Schreibman L, Dawson G, Stahmer AC, Landa R, Rogers SJ,
McGee GG, et al. Naturalistic developmental behavioral inter-
ventions: empirically validated treatments for autism spectrum
disorder. ] Autism Dev Disord 2015;45:2411-28.

8. Schertz HH, Baker C, Hurwitz S, Benner L. Principles of early
intervention reflected in toddler research in autism spectrum
disorders. Top Early Child Spec Educ 2011;31:4-21.

9. McConachie H, Livingstone N, Morris C, Beresford B, Le Cou-
teur A, Gringras P, et al. Parents suggest which indicators of
progress and outcomes should be measured in young children
with autism spectrum disorder. ] Autism Dev Disord 2018;48:
1041-S1.

10. Amsbary J; AFIRM Team. Parent implemented intervention
[Internet]. Chapel Hill: National Professional Development
Center on Autism Spectrum Disorder, FPG Child Develop-
ment Center, University of North Carolina; 2017 [cited 2023
Apr 7]. Available from: https://afirm.fpg.unc.edu/parent-im-
plemented-interventions.

11. Wetherby AM, Guthrie W, Woods J, Schatschneider C, Holland
RD, Morgan L, et al. Parent-implemented social intervention
for toddlers with autism: an RCT. Pediatrics 2014;134:1084-
93.

12. Rogers SJ, Vismara L, Wagner AL, McCormick C, Young G,
Ozonoft S. Autism treatment in the first year of life: a pilot study
of infant start, a parent-implemented intervention for symptom-
atic infants. ] Autism Dev Disord 2014;44:2981-95.

13. Rogers SJ, Estes A, Lord C, Vismara L, Winter J, Fitzpatrick A, et
al. Effects of a brief Early Start Denver model (ESDM)-based
parent intervention on toddlers at risk for autism spectrum dis-
orders: a randomized controlled trial. ] Am Acad Child Adolesc
Psychiatry 2012;51:1052-65.

14. Stahmer AC, Brookman-Frazee L, Rieth SR, Stoner JT, Feder
JD, Searcy K, et al. Parent perceptions of an adapted evi-
dence-based practice for toddlers with autism in a community
setting. Autism 2017;21:217-30.

15. Wong VC, Kwan QK. Randomized controlled trial for early in-

https://doi.org/10.26815/acn.2022.00381


https://doi.org/10.26815/acn.2022.00381.
https://doi.org/10.1111/jcpp.12008
https://doi.org/10.1111/jcpp.12008
https://doi.org/10.1111/jcpp.12008
https://doi.org/10.1111/jcpp.12008
www.cdc.gov/ncbddd/autism/data.html.
www.cdc.gov/ncbddd/autism/data.html.
https://doi.org/10.1001/jamapediatrics.2014.210
https://doi.org/10.1001/jamapediatrics.2014.210
https://doi.org/10.1001/jamapediatrics.2014.210
https://doi.org/10.1007/s10803-017-3386-8
https://doi.org/10.1007/s10803-017-3386-8
https://doi.org/10.1007/s10803-017-3386-8
https://doi.org/10.1007/s10803-017-3386-8
https://doi.org/10.1037/a0039080
https://doi.org/10.1037/a0039080
https://doi.org/10.1037/a0039080
https://doi.org/10.1037/a0039080
https://doi.org/10.1002/aur.2600
https://doi.org/10.1002/aur.2600
https://doi.org/10.1002/aur.2600
https://doi.org/10.1002/aur.2600
https://doi.org/10.1007/s10803-015-2407-8
https://doi.org/10.1007/s10803-015-2407-8
https://doi.org/10.1007/s10803-015-2407-8
https://doi.org/10.1007/s10803-015-2407-8
https://doi.org/10.1177/0271121410382460
https://doi.org/10.1177/0271121410382460
https://doi.org/10.1177/0271121410382460
https://doi.org/10.1007/s10803-017-3282-2
https://doi.org/10.1007/s10803-017-3282-2
https://doi.org/10.1007/s10803-017-3282-2
https://doi.org/10.1007/s10803-017-3282-2
https://afirm.fpg.unc.edu/parent-implemented-interventions
https://afirm.fpg.unc.edu/parent-implemented-interventions
https://doi.org/10.1542/peds.2014-0757
https://doi.org/10.1542/peds.2014-0757
https://doi.org/10.1542/peds.2014-0757
https://doi.org/10.1542/peds.2014-0757
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1007/s10803-014-2202-y
https://doi.org/10.1016/j.jaac.2012.08.003
https://doi.org/10.1016/j.jaac.2012.08.003
https://doi.org/10.1016/j.jaac.2012.08.003
https://doi.org/10.1016/j.jaac.2012.08.003
https://doi.org/10.1177/1362361316637580
https://doi.org/10.1177/1362361316637580
https://doi.org/10.1177/1362361316637580
https://doi.org/10.1177/1362361316637580
https://doi.org/10.1007/s10803-009-0916-z

Ann Child Neurol 2023;31(3):197-205

ANNALS OF CHILD NEUROLOGY

tervention for autism: a pilot study of the Autism 1-2-3 Project.
J Autism Dev Disord 2010;40:677-88.

16. Rivard M, Morin M, Mercier C, Terroux A, Mello C, Lepine A.
Social validity of a training and coaching program for parents of
children with autism spectrum disorder on a waiting list for ear-
ly behavioral intervention. J Child Fam Stud 2017;26:877-87.

17. Standford Medicine Children’s Health. Autism spectrum disor-
ders parent education and support program [Internet]. Palo
Alto: Standford Medicine Children’s Health; 2020 [cited 2023
Apr 7]. Available from: https:// www.stanfordchildrens.org.

18. Florida State University Hospital. Autism Institute [Internet].
Tallahassee: Florida State University Hospital; 2022 [cited 2023
Apr 7]. Available from: https://med.fsu.edu/autisminstitute.

19. Suh M, Lee S. The effectiveness of a parent-implemented
SCERT'S model-based intervention program for toddlers with
autism spectrum disorders (ASD). J Spe Eudc 2022;29:199-
233.

20. Prizant BM, Wetherby AM, Rubin E, Laurent AC, Rydell PJ.
The SCERT'S model: a comprehensive educational approach
for children with autism spectrum disorders. Baltimore: Paul H.
Brookes Publishing Co.; 2006.

21. Mundy P, Gomes A. Individual differences in joint attention
skill development in the second year. Infant Behav Dev 1998;
21:469-82.

22. Lee SH, Yoon SA, Shin MS. Korean childhood autism rating
scale. 2nd ed. Seoul: Inpsyt; 2019.

23. Hwang ST, Kim JH, Hong SH, Bae SH, Jo SW. Standardization
study of the Korean Vineland Adaptive Behavior Scales-II
(K-Vineland-II). Korean ] Clin Psychol 2015;34:851-76.

24. Oh KJ, Lee HL, Hong KE, Ha EH. Korean version of Child Be-
havior Checklist (K-CBCL). Seoul: ChungAng Aptitude Pub-
lishing; 1997.

25. Kasari C, Siller M, Huynh LN, Shih W, Swanson M, Hellemann
GS, et al. Randomized controlled trial of parental responsive-
ness intervention for toddlers at high risk for autism. Infant Be-
hav Dev2014;37:711-21.

26. Wittkowski A, Garrett C, Calam R, Weisberg D. Self-report

measures of parental self-efficacy: a systematic review of the

https://doi.org/10.26815/acn.2022.00381

current literature. ] Child Fam Stud 2017;26:2960-78.

27. Chung KM, Yang Y], Jung SM. Standardization study for the
Korean version of Parenting Stress Index Fourth Edition Short
Form (K-PSI-4-SF). Korean J Health Psychol 2019;24:785-
807.

28. Mundy P, Delgado C, Block J, Venezia M, Hogan A, Seibert J. A
Manual for the abridged Early Social Communication Scales
(ESCS) [Internet]. Coral Gables: University of Miami; 2003
[cited 2023 Apr 25]. Available from: https://educationucdavis.
edu/sites/main/files/file-attachments/escs_manual 2003
2013.pdf.

29. Oh KJ, Kim YA. Korean version of the Child Behavior Checklist
for ages 1.5-S(CBCLL.S-S). Seoul: Huno consulting, Inc.; 2008.

30. Gross D, Rocissano L. Maternal confidence in toddlerhood: its
measurement for clinical practice and research. Nurse Pract
1988;13:19-29.

31. Lee KS, Chung KM, Park JA, Kim HJ. Reliability and validity
study for the Korean version of parenting stress index short
form (K-PSI-SF). Korean ] Woman Psychol 2008;13:363-77.

32. Manlove J, Logan C, Moore KA, Ikramullah E. Pathways from
family religiosity to adolescent sexual activity and contraceptive
use. Perspect Sex Reprod Health 2008;40:105-17.

33. Vismara LA, Young GS, Rogers SJ. Telehealth for expanding the
reach of early autism training to parents. Autism Res Treat
2012;2012:121878.

34. Yang Y, Lee S. The effects of home visit parent education pro-
gram on mother-infant interaction in families of infants with au-
tism spectrum disorder in China. ] Korean Assoc Pers Autism
2019;19:85-110.

3S. Estes A, Vismara L, Mercado C, Fitzpatrick A, Elder L, Green-
son J, et al. The impact of parent-delivered intervention on par-
ents of very young children with autism. J Autism Dev Disord
2014;44:353-65.

36. Turner-Brown L, Hume K, Boyd BA, Kainz K. Preliminary effi-
cacy of family implemented TEACCH for toddlers: effects on
parents and their toddlers with autism spectrum disorder. ] Au-
tism Dev Disord 2019;49:2685-98.

205


https://doi.org/10.1007/s10803-009-0916-z
https://doi.org/10.1007/s10803-009-0916-z
https://doi.org/10.1007/s10826-016-0604-5
https://doi.org/10.1007/s10826-016-0604-5
https://doi.org/10.1007/s10826-016-0604-5
https://doi.org/10.1007/s10826-016-0604-5
www.stanfordchildrens.org.
https://doi.org/10.1016/s0163-6383(98)90020-0
https://doi.org/10.1016/s0163-6383(98)90020-0
https://doi.org/10.1016/s0163-6383(98)90020-0
https://doi.org/10.15842/kjcp.2015.34.4.002
https://doi.org/10.15842/kjcp.2015.34.4.002
https://doi.org/10.15842/kjcp.2015.34.4.002
https://doi.org/10.1016/j.infbeh.2014.08.007
https://doi.org/10.1016/j.infbeh.2014.08.007
https://doi.org/10.1016/j.infbeh.2014.08.007
https://doi.org/10.1016/j.infbeh.2014.08.007
https://doi.org/10.1007/s10826-017-0830-5
https://doi.org/10.1007/s10826-017-0830-5
https://doi.org/10.1007/s10826-017-0830-5
https://doi.org/10.17315/kjhp.2019.24.4.001
https://doi.org/10.17315/kjhp.2019.24.4.001
https://doi.org/10.17315/kjhp.2019.24.4.001
https://doi.org/10.17315/kjhp.2019.24.4.001
https://education.ucdavis.edu/sites/main/files/file-attachments/escs_manual_2003_2013.pdf
https://education.ucdavis.edu/sites/main/files/file-attachments/escs_manual_2003_2013.pdf
https://education.ucdavis.edu/sites/main/files/file-attachments/escs_manual_2003_2013.pdf
https://doi.org/10.1097/00006205-198803000-00004
https://doi.org/10.1097/00006205-198803000-00004
https://doi.org/10.1097/00006205-198803000-00004
https://doi.org/10.1097/00006205-198803000-00004
https://doi.org/10.18205/kpa.2008.13.3.007
https://doi.org/10.18205/kpa.2008.13.3.007
https://doi.org/10.18205/kpa.2008.13.3.007
https://doi.org/10.1363/4010508
https://doi.org/10.1363/4010508
https://doi.org/10.1363/4010508
https://doi.org/10.1155/2012/121878
https://doi.org/10.1155/2012/121878
https://doi.org/10.1155/2012/121878
https://doi.org/10.33729/kapa.2019.2.4
https://doi.org/10.33729/kapa.2019.2.4
https://doi.org/10.33729/kapa.2019.2.4
https://doi.org/10.33729/kapa.2019.2.4
https://doi.org/10.1007/s10803-013-1874-z
https://doi.org/10.1007/s10803-013-1874-z
https://doi.org/10.1007/s10803-013-1874-z
https://doi.org/10.1007/s10803-013-1874-z
https://doi.org/10.1007/s10803-016-2812-7
https://doi.org/10.1007/s10803-016-2812-7
https://doi.org/10.1007/s10803-016-2812-7
https://doi.org/10.1007/s10803-016-2812-7

	Introduction  
	Materials and Methods 
	1. Study population 
	2. Methods 
	3. Statistical analysis 

	Results 
	1. Changes in the behaviors of toddlers and parents in the experimental group 
	2. Changes in the behavior of toddlers and parents in the control group 
	3. Changes in the behavior of toddlers and parents between the experimental and control group 
	4. Social validity 

	Discussion 
	Supplementary materials 
	Conflicts of interest
	ORCID 
	Author contribution 
	References  

