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Objective: Family-based interventions are considered evidence-based approaches to reduce 
behavioral excesses for autism spectrum disorders (ASD). Due to some barriers to the delivery 
of these interventions for families living in underserved areas, innovative models, such 
as telehealth, should be investigated. Telehealth can also be an effective method to deliver 
interventions to immigrant families. Therefore, this study aims to investigate the effectiveness 
and feasibility of family-based management of behavioral excesses of autism program 
(FMBEAP) via telehealth in Iranian families.

Methods: Fourteen parents of children with ASD (mean age of 38.14±9.42 months) 
participated in an intervention with pre-, post, and -follow-up design. These families received 
a 10-week group intervention via telehealth. A range of outcome measures was collected 
on three occasions (pre and post-intervention and one-month follow-up) to evaluate the 
feasibility, acceptability, and efficacy of FMBEAP via telehealth.

Results: The results indicated that high and low-order behavioral excesses were significantly 
decreased in the post-test and follow-up stages. A total of 12 out of 14 children achieved 
recovery or high recovery at the end of the intervention. Also, parents reported a significant 
improvement in parenting self-efficacy. The program was acceptable to parents, evidenced by 
an 82.15 satisfaction rate and 86% attainment of session goals.

Conclusion: These results suggest that telehealth can be used to implement FMBEAP 
with acceptable fidelity and to attain substantial reductions in behavioral excesses in 
children with ASD.
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Introduction

utism spectrum disorder (ASD) is a neu-
rodevelopmental condition characterized 
by behavioral deficits with behavioral 
excesses (American Psychiatric Associa-
tion, 2013). Behavioral excesses, includ-

ing stereotyped behaviors, repetitive manipulation of 
objects, self-injurious behaviors, rituals and routines, in-
sisting on consistencies, and restricted interests (Leekam 
et al., 2011; Szatmari et al., 2006), hurt the children and 
their families. These behaviors cause problems entering 
the social and educational environment (Bello-Mojeed et 
al., 2013; Sigafoos et al., 2009) and limit the child's op-
portunities to learn new skills (Loftin et al., 2008; Pierce 
& Courchesne, 2001). Additionally, behavioral excesses 
usually impede treating behavioral deficits (Matson et 
al., 2010) and make caregivers feel stressed (Baker-Eric-
zén et al., 2005; Bello-Mojeed et al., 2013; Lecavalier et 
al., 2006). If left untreated, behavioral excesses in ASD 
may persist over time (Baker et al., 2003). 

Parent-based interventions seem to be one of the most 
effective ways to increase access to empirically sup-
ported interventions for ASD symptoms (Bagherian 
Khosroshahi et al., 2010; Brookman-Frazee et al., 2006; 
Graziano & Diament, 1992). Also, many parent-based 
interventions on behavioral excesses have been devel-
oped in different countries, and their effectiveness has 
been confirmed (Boyd et al., 2012; Carter et al., 2011; 
Grahame et al., 2015; Green et al., 2010; Shiri et al., 
2020). However, there seem to be many barriers to de-
livering family-based intervention, especially in devel-
oping and developed countries. Some of these barriers 
include the shortage of eligible therapists, the scarcity 
of care services and resources, especially in rural and 
underserved areas, the low economic status of many 
families, and lengthy waiting lists (Belfer & Saxena, 
2006; Taylor et al., 2008; Wainer & Ingersoll, 2015). 
Thus, it is necessary to determine new ways to provide 
adequate and appropriate intervention programs for 
families of children with ASD (Symon, 2001; Wainer 
& Ingersoll, 2015).

Highlights 

● Family-based interventions are considered as evidence-based approaches to reduce behavioral excesses for autism 
spectrum disorders.

● Telehealth services is considered an effective and alternative method to provide services and support for families 
of children with ASD.

● Family-based interventions for reducing behavioral excesses of children with ASD via telehealth can reduce 
behavioral excesses of children with ASD.

● Family-based interventions for reducing behavioral excesses of children with ASD via telehealth can improve 
parental self-efficacy.

Plain Language Summary 

Behavioral Excesses are one of the main problems of autism disorder. These behaviors include things such as flapping 
wings, turning around, opening and closing the door, turning off and on the lamp, self-injury, repeating words, arranging 
toys or objects in rows, obsessive feasting, extreme interest in a game, etc. It is very difficult for parents to control 
these behaviors and parents feel powerless to control these behaviors. These behaviors take up a lot of the child's time 
during the day and are considered as an obstacle for communication, education and treatment of autistic children. In the 
field of autism treatment, most treatment programs are focused on communication and interaction problems, and there 
are very few treatment programs in the field of excessive behaviors. On the other hand, for many families, access to 
specialists and therapists in the field of autism is limited, and this causes children not to receive appropriate therapeutic 
interventions. Turning to the development of online interventions and with the aim of facilitating families' access to 
appropriate therapeutic interventions, this study was conducted with the aim of investigating the effectiveness of the 
online program on the extra behaviors of autistic children. The results of this study showed that the program can be 
used online and be effective. Families were satisfied with the online treatment program. According to the results of this 
study, it is suggested that this program can be used online to treat the extra behaviors of autistic children.

A
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A possible solution to eliminate the mentioned barriers 
and facilitate the provision of services for families with 
ASD is telehealth technology (Simacek et al., 2017). 
Telehealth refers to using communication technolo-
gies, like video conferencing, digital discs, mobile ap-
plications, telephone, three-dimensional interactive pro-
grams, and web-based tutorials. This technology enables 
providing healthcare services and educational interven-
tions remotely and over various geographical distances 
(Dudding, 2009; Turner, 2003; Vismara et al., 2012). 

Due to the substantial increase in the use of technol-
ogy, including computers and the internet, in daily life, 
telehealth services can be an effective and alternative 
method to provide services and support to families of 
children with ASD (Rayner et al., 2009; Wainer & In-
gersoll, 2015).

Therefore, it can provide families of children with ASD 
with easy access to cost-effective and efficient interven-
tion and trained professionals. Evidence on telehealth-
based parent training indicated that the parents found the 
programs practical, convenient, and useful (Hamad et 
al., 2010; Howroyd & Peeters, 2007; Jang et al., 2012). 

Previous research has shown telehealth to be a promis-
ing and effective intervention method for remotely train-
ing parents to manage behavioral excesses of their chil-
dren with ASD in their homes (Lindgren et al., 2016). 
Wacker et al. used telehealth services to provide func-
tional communication training (FCT) via telehealth and 
indicated that this kind of training can reduce behavioral 
problems in children with ASD and is also acceptable to 
parents (Wacker et al., 2013; Wacker et al., 2013). Simi-
larly, Suess et al. (2016) examined the parents' fidelity 
to FCT when is conducted via telehealth in their home. 
In this line, the results from the pilot trial of Bearss et al. 
(2015) indicated the feasibility and efficacy of the parent 
training program for children with ASD and disruptive 
behaviors when provided via telehealth. This evidence 
supports the promise and effectiveness of telehealth as 
an intervention modality for core symptoms and co-
occurring behavioral problems in individuals with ASD. 
Despite these promising results in developed countries, 
fewer studies have been conducted in developing coun-
tries, such as Iran, to use telehealth for the treatment of 
children with ASD.

Moreover, every intervention for ASD includes some 
specific expectations and values in its goals and tech-
niques. If these values and expectations match those of 
the families receiving the intervention, positive therapy 
outcomes, including high levels of participation and 

response to treatment, are likely (Benish et al., 2011; 
Castro et al., 2010; Vigil & Hwa-Froelich, 2004). There-
fore, adapting interventions to the family context may be 
necessary to achieve therapy goals (Castro et al., 2010; 
Magaña et al., 2017). In addition, immigrant families 
of children with ASD report that language barriers also 
influence their ability to build relationships with thera-
pists (Iland et al., 2012; Zetlin et al., 1996). Also, some 
evidence shows that treatment outcomes may be better 
(Sue, 1998; Sue et al., 1991). when clients see therapists 
of the same linguistic background (Sue, 1998; Sue et 
al., 1991). Telehealth can effectively provide interven-
tion for families who have immigrated to other countries 
with different contexts. Also, through this method, these 
families can form therapeutic relationships with a thera-
pist from the same cultural and linguistic background.

Regarding the negative impacts of behavioral excesses 
on children and their families and the lack of appropri-
ate and effective intervention programs to reduce these 
behaviors in Iranian children with ASD, a family-based 
management of behavioral excesses of autism program 
(FMBEAP) was developed (Shiri et al., 2020). In our 
previous study, we showed that FMBEAP was a fea-
sible, acceptable, and effective intervention to reduce 
behavioral excesses in children with ASD when deliv-
ered in clinical settings by trained therapists (Shiri et al., 
2020). This study is an effort to move those center-based 
procedures into the families' homes, using video-confer-
encing. The study predicted that telehealth delivery of 
FMBEAP would be feasible and effective with families 
in their homes.

Materials and Methods

Sample and study design

This study is a quasi-experimental design without a 
control group. All procedures were approved by the 
Ethical Committee of Shahid Beheshti University. Four-
teen families of Iranian children with ASDs referred to 
the Tehran Autism Center participated in this study. The 
inclusion criteria included children with the diagnosis 
of ASD confirmed by at least a consultant clinical psy-
chologist and a child psychiatrist, children at the ages 
of 2 and 5 years, children without receiving any other 
treatment during the intervention, the family’s tendency 
to participate in this study, and families easy access to 
high-speed internet services and video-conferencing 
apps, such as Skype and IMO. The exclusion criteria in-
cluded any evidence for other severe psychological or 
neurological disorders besides the diagnosis of ASD in 
children and lack of family cooperation with the thera-
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pist during the intervention (such as unexcused absence 
of more than one session). The parents received FM-
BEAP via telehealth during ten weekly core sessions 
and one follow-up session (one month after the end of 
the intervention).

Measures

Demographic data form 

The authors developed a demographic data form to col-
lect demographic information of parents and children. 
This form contained information about a child’s age and 
gender, as well as parents’ age, level of education, and 
employment status, and was completed by parents in the 
baseline.

Vineland adaptive behavior scales (VABS) 

The VABS is commonly used to evaluate some do-
mains of adaptive behavior, including communication, 
daily living skills, socialization, and motor skills, based 
on parental reports of a child’s behavior observed in a 
natural context (VABS) (Sparrow et al., 1985). Tavakoli 
et al. have standardized this tool in Iran, which has good 
validity and reliability (Tawakoli et al., 2000). The ques-
tionnaire was completed via interviewing parents by a 
trained psychologist in the baseline. 

Stanford-Binet intelligence scale (SB-5) 

The SB-5 consists of non-verbal and verbal subtests. 
It measures a child’s intelligence through five factors, 
including fluid reasoning, knowledge, quantitative rea-
soning, visual-spatial processing, and working memory. 
Roid in 2003 standardized this scale (Roid, 2003). Af-
rooz and Kamkari (2016) have standardized this test in 
Iran, and has good validity and reliability (Afrooz & 
Kamkari, 2016). The SB-5 was administered in the clinic 
by a trained research psychologist at the baseline.

Repetitive behavior scale-revised (RBS-R) 

The RBS-R consists of 43 items across 6 subscales, 
including self-injurious, stereotyped, routine, compul-
sions, sameness, and restricted behavior. Items are rated 
on a four-point Likert scale ranging from [0] “never” to 
[3] “always” (Bodfish et al., 2000). Also, Ghorban et al 
(2013) in Iran found the validity of the revised scale of 
stereotyped behaviors using Cronbach’s α coefficient for 
the whole scale to be 92%, and by calculating the cor-
relation of the whole scale and its subscales, its construct 
validity was 68%. 0% to 98% have been reported.

Aberrant behavior checklist (ABC) 

The ABC is a parent-report measure containing 58 
items. It includes five subscales: Irritability (aggression, 
tantrums, and self-harm behaviors, 15 items), lethargy/
social withdrawal (16 items), stereotypic behaviors (7 
items), hyperactivity/noncompliance (16 items), and 
inappropriate speech (4 items). Each item is rated on a 
four-point Likert scale from 0 to 3, with higher scores 
showing greater severity (Aman et al., 1985). Shiri 
(2020) has standardized this tool in Iran and it is valid 
and reliable.

Clinical global impression-improvement scale 

The clinical global impression-improvement scale as-
sesses improvement or change in patients. It allows the 
clinician to rate how much the symptoms have worsened 
or improved relative to the baseline state. The scale’s 
ratings are 1=very much improved, 2=much improved, 
3=minimally improved, 4=not changed, 5=minimally 
worse, 6=much worse, and 7=very much worse. Some 
clinicians blind to the study assessed the global response 
to intervention based on available information, including 
RBS-R, VABS, and ABC. Ratings of 1 and 2 were con-
sidered as ‘improvement’ (Grahame et al., 2015). This 
measure was used in the post-test. 

Parental self-efficacy measure (PSAM) 

The PSAM assesses three main domain of parental 
self-efficacy, including parents’ perception of their pa-
rental abilities, their assurance about their successful 
function regarding paternal roles, and their perception of 
their ability to manage their children’s behavior (Dumka 
et al., 1996) middle-income, Anglo mothers (n=90). The 
reliability obtained for positive parenting self-efficacy 
showed Cronbach’s α equal to 69%, negative parenting 
self-efficacy equal to alpha of 65%, and total parenting 
self-efficacy alpha of 54% (Abareshi et al., 2009). 

Therapy attitude inventory (TAI)

The TAI is a 10-item consumer satisfaction measure 
used to measure parent satisfaction with the process and 
outcome of the intervention. Parents rated items on a 
five-point scale from 1 (dissatisfaction with therapy or 
weakening of symptoms) to 5 (satisfaction with therapy 
or improvement of symptoms). The score is between 10 
and 50. Parents completed this post-treatment inventory. 
Mohajeri et al. translated and validated this question-
naire for the first time in Iran (Mohajeri et al., 2013). 
Cronbach’s α of this tool in the present study was 82%.
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Telehealth satisfaction survey

The telehealth satisfaction survey was designed for 
this study to assess parents’ feedback on the telehealth 
delivery of the FMBEAP program. Questions included 
therapist-client interaction, the usefulness of the tele-
health equipment, and satisfaction with the teledelivery 
of the FMBEAP via telehealth. Responses were rated on 
a five-point Likert scale from 1 (strongly disagree) to 5 
(strongly agree). The lowest score in this questionnaire 
was 21, and the highest was 105. The score for each par-
ticipant is obtained by the sum of scores across all items 
divided by 105×100. In this study, parents completed a 
post-treatment inventory.

Treatment fidelity

Two independent raters were randomly allocated 10% 
of the recorded intervention sessions to rate the fidelity 
to the program manual to assess the fidelity to interven-
tion using a checklist (Johnson et al., 2007). Raters rated 
fidelity to the manual of each session using a three-point 
scale from 0 (objectives of parents/therapist are not 
achieved) to 2 (objectives of parents/therapist are fully 
achieved).

Study procedure

Parents of children with the inclusion criteria were in-
vited to the study. Before the intervention, the research 
process and how to use the video-conferencing apps was 
explained to families via telephone. Then, families com-
pleted initial assessments. The expert psychologist de-
livered intervention in ten weekly sessions of 90 minutes 
via telehealth. The sessions were held in 3 or 4 families 
in each group. An educational booklet on the content of 
treatment sessions was provided and sent to the fami-
lies by e-mail. After each session, families presented a 
report about implementing the treatment strategies, and 
the therapist guided them to solve possible problems. 
Assessments also took place immediately at the end of 
the intervention (10 weeks) and one month after the end 
of the intervention. All assessments were administered 
by the trained research psychologist blinded to the study.

Intervention

FMBEAP is a group therapy focusing on helping par-
ents use the ABA framework to prevent or overcome be-
havioral excesses of their children within the context of 
daily life. This therapy is designed to teach parents the 
following skills, to classify the lower and higher-order 
behavioral excesses of children with ASD and their ef-

fects on the family and the child, to identify the ante-
cedent and consequence of behavioral excesses, and to 
design effective therapeutic strategies to prevent and 
manage these behaviors, to engage the child with many 
pre-programmed interactions with the theme of pleasure 
activities, and to apply the therapeutic techniques across 
the waking time of the child by caregivers. FMBEAP 
contains ten weekly core sessions and one follow-up ses-
sion one month after the end of the intervention. Addi-
tionally, the weekly assignment was given to parents. A 
copy of the program is available with the corresponding 
author. This program was designed based on Johnson et 
al. (2007) manual. In the first session, some primary in-
formation was introduced, including behavioral excesses 
definitions and associated impairments, the role of the 
parent in treatment, the content of the program, and treat-
ment goals. The second session clarified the basic prin-
ciples of applied behavior analysis (ABA) (antecedent, 
behavior, consequent). In the third and fourth sessions, 
prevention strategies were trained, such as modifying 
the child’s environment or activities and engaging the 
child with a wide range of pre-programmed interac-
tions. In the fifth session, the parents were taught to pro-
mote and train their children to do adaptive behaviors 
instead of behavioral excesses. In the sixth session, the 
principles of reinforcement and the usage of reinforce-
ment to increase positive behaviors in children were dis-
cussed. In the seventh session, the extinction strategies 
and response cost procedures were considered. In the 
eighth session, differential reinforcement and response 
interruption and redirection techniques were trained. In 
the ninth and tenth sessions, functional communication 
skills and strategies for generalization and maintenance 
were focused, respectively (Shiri et al., 2020).

Data analysis 

Data were analyzed using repeated measures analysis 
of variance (ANOVA) and the least significant differ-
ences (LSD) post hoc test with the SPSS software, ver-
sion 21. 

Results

Socio-demographic characteristics

As indicated in Table 1, 2 children were girls and 12 
were boys. All children were diagnosed with ASD. Intel-
ligence quotients (IQs) ranged from 51 to 86, and 42% of 
children had an intellectual disability (IQ<70) (Table 1).
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Table 1. Demographic data for all families

Mean±SD/No. (%)Child Demographic

38.14±9.42 Child age (m)

12(85.71)Male
Gender

2(14.28)Female

95.14Mean total GARS scores

68.85±10.11IQ score

Parent demographic 33.21±3.72Mother age (y)

36.07±3.14Father age (y)

14(100)Two-parent family

No.City (County)

1Shahin Shahr (Iran)

Participants’ place of residence

1Kashan (Iran)

2Sanandaj(Iran)

1Golestan (Iran)

1Ahvaz (Iran)

1Van kover (Canada)

1Phoenix (United States)

1Panbeh ZArkti village (Iran)

1Sari (Iran)

1Amol (Iran)

1BabolSar (Iran)

1Rashat (Iran)

1Bojnord (Iran)

No. (%)
Level

MothersFathers

2(14.28)5(35.71)High school diploma 

Parent education
6(42.85)3(21.42)Bachelor

1(7.14)1(7.14)Masters

5(35.71)5(35.71)Ph.D
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Therapist fidelity and satisfaction outcomes

Based on the independent evaluation of 10% of ran-
domly selected therapy sessions, the therapist’s fidelity 
to the protocol was 92%, and the parent attained about 
86% of therapy objectives. The Mean±SD parent satis-
faction score with treatment was 41.22±8.45. Also, the 
Mean±SD score of parent satisfaction with the delivery 
of FMBEAP via telehealth was 84.33±7.87. Parents 
were positive toward the intervention and its delivery via 
telehealth (Table 2).

Efficacy outcomes

Behavioral excesses

Repeated measures ANOVA was used to examine the 
significance of changes in the behavioral excesses of chil-
dren with ASD. Table 3 presents the mean and standard 
deviation of the behavioral excesses at three time points, 
including pre-test, post-test, and follow-up. Table 3 also 
presents the results of repeated measures ANOVA. Sta-
tistically significant reductions were observed in RBS-
R’s subscales from pre-test to post-test and post-test to 
follow-up, with an effect size ranging from 0.30 to 0.72 
(Table 3).

Table 3 presents the results of the post hoc analysis us-
ing the LSD test for multiple comparisons. As shown in 
Table 3, stereotyped behaviors, self-injurious behaviors, 
compulsive behaviors, ritualistic behaviors, sameness 
behaviors, and restricted behaviors have significantly de-
creased in the post-test and follow-up stages. This result 
showed that the effects of the treatment were sustained 
even four months after the end of the intervention. 

Table 4 presents the results of repeated measures to in-
vestigate the effect of FMBEAP on the ABC checklist. 
Analyses on the ABC checklist indicated that behavioral 
excesses were significantly decreased in the post-test 
and follow-up stages compared to the baseline (Table 4). 

Table 4 presents the results of the post hoc test and 
paired comparison and Table 4 presents the results of 
the LSD for multiple comparisons. According to Table 
4, in the post-test and follow-up stages, irritability, social 
withdrawal, stereotypy, hyperactivity, and inappropriate 
speech significantly decreased compared to the baseline. 
These results indicated that the effects of FMBEAP were 
sustained even four months after the end of the interven-
tion. Data analysis suggests FMBEAP has a significant 
effect on behavioral excesses of children with ASD with 
an acceptable effect size. 

In addition, the results indicated that 12 participants 
(85%) were rated as much improved (n=5) or very much 
improved (n=7) on the blind rating of CGI-I. Two par-
ticipants (15%) met minimally improved and no change 
criteria. 

Parent self-efficacy

The results of repeated measures showed a significant 
change over time in parent self-efficacy. They demon-
strated that parent self-efficacy increased in the post-test 
and follow-up stages compared to the baseline (Table 5). 

Multiple comparisons using the LSD method showed 
that parent self-efficacy increased in the post-test and 
follow-up stages compared to the baseline. These results 
indicated that changes in parent self-efficacy have been 
sustained over time.

Discussion 

This study’s results support the acceptability, feasibil-
ity, and preliminary efficacy of FMBEAP to reduce be-
havioral excesses in children with ASD when delivered 
via telehealth. The program was acceptable to parents, 
evidenced by an 82.15 satisfaction rate and 86% attain-
ment of session goals. Therapists consistently delivered 
the program, evidenced by 92% fidelity on a sample of 
sessions evaluated by independent reviewers.

Table 2. Therapist fidelity and satisfaction outcomes

Variables Rater Outcome (%)

Therapist fidelity Independent review 92

Parent attainment Independent review 86 

Satisfaction treatment Parent 42 (84)

Satisfaction via telehealth Parent 82.15
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The results are consistent with those from a recent ran-
domized clinical trial by (Shiri et al., 2020).The results 
of the present study indicated that even with required 
modifications to the original manual (e.g. deletion of the 
home visit and role-play), FMBEAP can be provided re-
liably for parents via telehealth with high rates of accep-
tance and satisfaction. The results of the current study 
confirmed the results reported by Bearss et al. (2018), 
(Barretto et al. (2006), Wacker et al. (2013), and Suess 
et al (2016) we provided a demonstration of the use of 
telehealth to assess and initiate treatment of problem 
behavior in an outpatient clinic. We coached parents of 
children with autism via telehealth to conduct functional 
analyses during 1 appointment that lasted 1 hr and subse-
quently coached them as they implemented FCT during 
3 subsequent appointments (15 min each and indicated 
that behavioral treatments to reduce behavioral excesses 

could be provided effectively via telehealth. In one of 
the most recent studies evaluating the feasibility of par-
ent training to reduce behavioral excesses delivered via 
telehealth, Bearss et al. (2018) reported that disruptive 
behavior was reduced by an average of 78.6% for 14 
children with ASDs. Also, this behavioral intervention 
via telehealth was acceptable to caregivers. In this line, 
the results provided by Suess et al (2016) indicated that 
caregivers could implement behavioral techniques with 
acceptable fidelity when supervised by a therapist via 
telehealth. 

However, the children and families in this telehealth 
study substantially differed from our previous study via 
direct supervision (Shiri et al., 2020). For example, 42% 
of children had intellectual disabilities (IQ<70) compared 
to 30% in the previous trial. In our previous trial, 100% 
of mothers and 82% of fathers had college or advanced 

Table 3. Descriptive statistics and the results of repeated measures of analysis of variance and LSD test of RBS-R 

Repetitive Behaviors
Descriptive Statistical Repeated Measures 

Test LSD Post Hoc Test

Time Mean±SD F P η2 Pairs Mean±SD P

Stereotyped behavior

Pre-test 9.35±2.56 Pre-test-post-test 5.5±0.97 0.001

Post-test 3.85±2.76 33.78 0.001 0.72 Pre-test-follow-up 6.14±0.89 0.001

Follow-up 3.21±2.51 Post-test-follow-up 0.64±0.52 0.238

Self-Injurious behavior

Pre-test 1.28±1.2 Pre-test-post-test 0.85±0.29 0.012

Post-test 0.42±0.51 8.68 0.009 0.4 Pre-test-follow-up 0.92±0.3 0.009

Follow-up 0.35±0.49 Post-test-follow-up 0.07±0.07 0.294

Compulsive behavior

Pre-test 3.07±3.17 Pre-test-post-test 2±0.93 0.051

Post-test 1.07±1.59 5.65 0.02 0.3 Pre-test-follow-up 2.28±0.73 0.008

Follow-up 0.78±0.69 Post-test-follow-up 0.28±0.48 0.566

Ritualistic behavior 

Pre-test 2.85±2.59 Pre-test-post-test 2.35±0.71 0.006

Post-test 0.5±0.75 12.26 0.003 0.48 Pre-test-follow-up 2.64±0.7 0.002

Follow-up 0.21±0.57 Post-test-follow-up 0.28±0.16 0.104

Sameness behavior 

Pre-test 5±4.33 Pre-test-post-test 3.07±1.16 0.02

Post-test 1.92±2.86 7.39 0.015 0.36 Pre-test-follow-up 3.21±1.12 0.013

Follow-up 1.78±2.57 Post-test-follow-up 0.14±0.27 0.612

Restricted behavior 

Pre-test 4.78±3.64 Pre-test-post-test 4.07±0.92 0.001

Post-test 0.71±1.26 20.42 0.001 0.61 Pre-test-follow-up 3.78±0.77 0.001

Follow-up 1±1.35 Post-test-follow-up -0.28±0.22 0.218
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degrees compared to 65% of fathers and 86% of mothers 
participating in this telehealth trial. Additionally, all the 
families in our previous study lived in Tehran City (the 
capital of Iran), but the families participating in this 
study lived in different cities and rural sites of Iran, and 
2 of them were Iranian immigrants living in Canada 
and the United States. Demonstrating the efficacy and 
feasibility of FMBEAP by telehealth in a diverse sample 
of families with different socioeconomic statuses is a 
small but crucial step toward administrating an evidence-
based intervention for families who lack access to 

behavioral services. Also, by delivering the intervention 
to families via telehealth, many barriers and challenges 
related to travel, cost of service delivery, and availability 
of trained therapists may be alleviated. Furthermore, the 
effectiveness of FMBEAP via telehealth for immigrant 
families suggests that this modality of service delivery 
can be effectively used for those families. 

In FMBEAP, parents were trained to identify the 
antecedents and consequences of children’s behavior. 
Therefore they could analyze these behaviors and design 

Table 4. Descriptive Statistics and the results of repeated measures of analysis of variance and LSD test of ABC 

Aberrant 
Behavior

Descriptive Statistical Repeated Measures Test LSD Post Hoc Test

Time Mean±SD F P η2 Pairs Mean±SD P

Irritability

Pre-test 12±10.14 Pre-test-post-test 8.15±2.45 0.006

Post-test 3.84±3.84 11.88 0.003 0.49 Pre-test-follow-up 8.07±2.06 0.002

Follow-up 3.92±3.92 Post-test-follow-up -0.07±0.88 0.932

Social withdrawal

Pre-test 16.15±12.64 Pre-test-post-test 6±2.28 0.022

Post-test 10.15±9.76 10.85 0.002 0.47 Pre-test-follow-up 8±1.76 0.001

Follow-up 8.15±8.83 Post-test-follow-up 2±1.11 0.098

Stereotypy

Pre-test 7.07±5.7 Pre-test-post-test 2.84±0.97 0.013

Post-test 4.23±4.22 8.62 0.007 0.41 Pre-test-follow-up 3.69±1.18 0.009

Follow-up 3.38±4.31 Post-test-follow-up 0.84±0.5 0.504

Hyperactivity

Pre-test 16.76±9.62 Pre-test-post-test 7.46±2.9 0.025

Post-test 9.3±8.28 7.23 0.01 0.37 Pre-test-follow-up 8.38±2.67 0.008

Follow-up 8.38±6.46 Post-test-follow-up 0.93±1.43 0.533

Inappropriate 
speech

Pre-test 2.93±2.66 Pre-test-post-test 1.92±0.85 0.045

Post-test 1±1.41 5.19 0.028 0.3 Pre-test-follow-up 1.84±0.66 0.017

Follow-up 1.07±1.38 Post-test-follow-up -0.77±0.43 0.861

Table 5. Descriptive statistics and the results of repeated measures of analysis of variance and LSD test of parent self-efficacy

Repetitive 
behaviors

Descriptive Statistical Repeated Measures 
Test LSD Post Hoc Test

Time Mean±SD F P η2 Pairs Mean±SD P

Self-efficacy

Pre-test 33.35±7.76 Pre-test-post-test -2.71±0.48 0.001

Post-test 36.07±8.34 26.51 0.001 0.67 Pre-test-follow-up -4±0.67 0.001

Follow-
up 37.35±8.21 Post-test-follow-up -1.28±0.5 0.025
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appropriate and effective strategies to reduce them. They 
were also thought to enrich the child’s environment and 
engage them in appropriate activities that, in turn, could 
reduce the time that children engage in behavioral excesses 
(Shiri et al., 2020). Parents performed all these therapeutic 
techniques throughout the child’s waking hours, which may 
be the main reason for the high efficacy of FMBEAP. The 
secondary gain of this intervention was an improvement in 
parent’s self-efficacy. When parents learn how to manage 
their child’s behaviors and reduce their child’s behavioral 
excess, their self-efficacy increases. The results showed that 
parents can learn all these procedures with high acceptability 
via telehealth. Thus, telehealth can be a valuable method to 
deliver behavioral treatments to reduce behavioral excesses 
in children with ASD with acceptable fidelity. 

However, if telehealth is to become a viable method 
for providing services to families, some prerequisites 
are necessary, including familiarity with internet-based 
technology, access to high-speed internet, motivation to 
participate in treatment, and careful implementation of 
the intervention strategies.

The current study adds to the empirical evidence for 
the validity of telehealth service-delivery models, but 
it has several limitations. The fundamental limitation 
is the lack of a control group. The absence of a control 
group makes it impossible to separate the effects of the 
intervention from the effects of other factors, including 
regression to mean, time or attention on behavioral ex-
cesses, and practice effect. Also, the small sample size 
limits the generalizability of results. Finally, some mea-
sures of the study were filled out by the parents, who 
were not blinded to the purpose of the study.

The results of this study provided support for the fea-
sibility, acceptability, and efficacy of parent-mediated 
interventions via telehealth to decrease the behavioral 
excesses of children with ASD. Additionally, we found 
that providing training to parents from a distance via vid-
eo-conferencing technology is an effective and valuable 
service delivery modality. Given the limitations of this 
study, further large-scale trials controlling for unrelated 
factors, and measurement-blind approaches are needed to 
evaluate the reliability of FMBEAP via telehealth. It is 
also suggested that the effectiveness of FMBEAP via tele-
health be tested in a large sample of immigrant families. 
Additionally, future issues regarding the delivery of par-
ent-implemented intervention via telehealth should focus 
on strategies most likely to increase parent’s motivation 
to engage in online interventions. Finally, telehealth is 
suggested as a valuable method to deliver psychological 
services to families of children with ASD in some crisis 

conditions, including infectious disease outbreaks that ne-
cessitate social distancing and staying home.

Conclusion

Taken together, the results of this study provide sup-
port for feasibility, acceptability, and efficacy of parent-
mediated interventions via telehealth to decrease the 
behavioral excesses of children with ASD. Additionally, 
we found that providing training to parents from a dis-
tance via video-conferencing technology was an effec-
tive and useful modality of service delivery. Given the 
limitations of this study, further large-scale trials control-
ling for unrelated factors, as well as blinded approaches 
to measurement, is needed to evaluate the reliability 
of FMBEAP via telehealth. It is also suggested to test 
the effectiveness of FMBEAP via telehealth in a large 
sample of immigrant families. Additionally, future issues 
regarding the delivery of parent-implemented interven-
tion via telehealth will need to focus on which strategies 
are most likely to increase parent’s motivation to engage 
in online interventions. Finally, thelehealth is suggested 
as a useful method to deliver psychological services to 
families of children with ASD in some crisis conditions 
including infectious disease outbreaks that necessitate 
social distancing and staying home.
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