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Abstract: Social communication skills, especially eye contact and joint attention, are highly impaired in autism
spectrum disorder (ASD) and predict functional outcomes. Applied Behavior Analysis is one of the best
evidence-based treatments for ASD, but it is not accessible to most families in low- and middle-income
countries (LMICs) as it is a costly and intensive and needs to be delivered by highly specialized professionals.
Parental training has emerged as an effective alternative. The aim of this study was to test the efficacy of a
parental intervention group via video modeling to acquire eye contact and joint attention. Four graded
measures of eye contact and joint attention (full physical prompt, partial physical prompt, gestural prompt,
and independent) were assessed in 34 children with ASD and intellectual disability (ID). There was a
progressive reduction in the level of prompt required over time to acquire eye contact and joint attention, and
a positive correlation between the time of exposure to the intervention and acquisition of the abilities. This
parent training using video modelling to teach eye contact and joint attention skills to children with ASD and
ID is a low-cost intervention that can be applied in low- resource settings.

Keywords: autism spectrum disorders; applied behavior analysis; parent training; joint attention; video
modelling

1. Introduction

Autism Spectrum Disorders affect around 1% of the population worldwide and are usually
highly impairing, underscoring the need for early and adequate treatment at target abilities (Lord et
al., 2018). Socio-Communication impairments are a core feature required for the diagnosis of ASD,
and one of the earliest signs (American Psychiatric Association, 2014). Moreover, eye contact and
joint attention skills are the base for socio-communication abilities, and essential to the early brain
development process (Mundy, 2018).

Most early treatment programs for children with ASD are based on the acquisition of eye contact
and joint attention as prerequisites for other socio-communicative skills and spoken language
(Mundy, 2018). Early intervention is critical to address early social deficits and avoid a cascade of
impairments in learning and development (Dawson et al., 2012; Mundy & Burnette, 2005). For these
skills to be installed and generalized, it is essential that this training is individualized, early and
intensive, affecting all the child's social contexts. One of the most effective treatments for ASD is
Applied Behavior Analysis (ABA) (Peters-Scheffer et al., 2011; Reichow et al., 2013; Steinbrenner et
al., 2020; Virues-Ortega, 2010; Warren et al., 2011; Wong et al., 2015). However, due to its cost and the
need for specialist professionals, it is inaccessible to most of the population (Beaudoin et al., 2014).

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Discrete Trial Training (DTT), Prompting, Parental Training, and Video Modelling are some
evidence-based practices derived from ABA (Steinbrenner et al.,, 2020; Wong et al., 2015). These
strategies allow the use of interventions designed to avoid errors or incorrect answers, which is
known as errorless learning. The contents are presented in a controlled and systematic way, being
broken down into small “discrete” components in the case of DTT, and into a hierarchy of “tips” in
Prompting (Green, 2001). ABA requires that the learned behavior must be recorded through direct
and continuous observation by those delivering it, whether they be specialists or parents/caregivers
(Green & Johnston, 2009; Johnston, 1979; Johnston & Pennypacker, 1993; Johnston et al., 2020).

Good outcomes through ABA interventions requires high intensity (number of hours per
week) and the long durations (in years, for example) (Linstead et al., 2017), CASP, 2020. However, it
can be expensive for implementation in low and middle income countries (Lee & Meadan, 2021).
Therefore, the use of parental training has emerged as a method to ensure the stimulation of children
with ASD in a natural environment, and to guarantee the maximum exposure to ABA therapy
(Dawson-Squibb et al., 2020; Schultz et al., 2011). Parents have many opportunities to train these skills
throughout the day in different contexts, facilitating generalization. There are an increasing number
of studies in the literature related to the effectiveness of parental training in respect of the main
symptoms of autism, but the results could be conflicting (Beaudoin et al., 2014; Green et al., 2010;
Nevill et al., 2018; Rahman et al., 2016; Rogers et al., 2012). In addition, most of them do not describe
performance through the entire process, making it difficult to understand the factors related to the
acquisition of new behaviors. Consequently, the ABA’s analytic dimension is unable to be evaluated
(Baer et al., 1968, 1987; Green & Johnston, 2009; Johnston, 1979; Johnston & Pennypacker, 1993;
Johnston et al., 2020).

Nevertheless, parental training studies based on ABA have been growing along with the
importance and scope of treatment models using technological resources like video modelling (Dai
et al.,, 2018; Law et al., 2018; McGarry et al., 2020; Vismara et al., 2013; Wainer & Ingersoll, 2015). Its
use can promote the assistance of patients with ASD, making it easier for families to deliver effective
care and decrease treatment costs.

There is a need to facilitate access to less costly evidence-based intervention for this population
(Wetherby et al., 2018), especially for the most severe profile associated with intellectual disability.
This study aimed to test the feasibility and efficacy of an intervention model to acquire eye contact
and joint attention in children with ASD by means of a parental intervention using video modelling,
and to investigate the clinical factors related to the results.

2. Materials and Methods

This study data was extracted from a pilot, multicenter, single-blinded 22-week randomized
clinical trial of a parent-mediated intervention group using Video Modelling conducted between
January and November 2014. Further methods details can be found elsewhere (citation removed for
blind review).

Participants were sixty-seven families with children aged between 3 and 6 years and 11 months
with ASD and ID and were enrolled in the RCT from three ASD centers: i) the Social Cognition Clinic
of the Universidade Federal de Sao Paulo (TEAMM/UNIFESP); ii) the ASD Program of the
Universidade de Sao Paulo (PROTEA/HC), and iii) the Developmental Disorders Post-Graduation
Program of the Universidade Presbiteriana Mackenzie (TEA-MACK). Randomization: Sixty-seven
families were randomized, and thirty-four families were allocated to the intervention group and
thirty-three to the control group. However, one case from the control group had to be ruled out later
due to an error in counting ADI-R's diagnostic criteria. In this study only the intervention group (34
participants) was analyzed.

The inclusion criteria for the study were: children with an ASD diagnosis according to the
Brazilian version of the Autism Diagnostic Interview (ADI-R), IQ between 50 and 70, and
the caregiver should have at least eight years of schooling and be able to read the intervention
material. The exclusion criteria were children with uncontrolled epilepsy, those receiving intensive
behavioral intervention (>10 hours per week), children whose main caregiver had an ASD diagnosis,
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or those who did not have a DVD player at home. Before data collection, a parent or legal guardian
signed a written informed consent, and all participants received help to attend all intervention and
evaluation sessions during the training. The study was approved for the Ethical Committee of
Universidade Federal de Sao Paulo (UNIFESP) under protocol number (information removed for
blind review).

2.1. Professional Training and Development of Materials for Parental Training

All the professionals involved in the evaluation were trained to apply the specific instruments
and were blind to the outcome assessments. The supervisory team was composed only by behavior
analysis experts and produced all the training material, as described in (citation removed for blind
review).

2.2. Measurements

1. The Brazilian version of the Autism Diagnostic Interview (ADI-R) was used as the diagnostic
instrument for all children at baseline. The ADI-R is a 93-item structured interview conducted with
parents to measure four domains: reciprocal social interaction, communication, language, and
patterns of behavior. The Brazilian version of the ADI-R was adapted and validated by Becker et al.
(2012). A trained psychologist supervised the administration of all interviews.

2. Associagio Brasileira de Empresas de Pesquisa (ABEP): Socioeconomic level (SES) was assessed by
a questionnaire developed by the Brazilian Association of Research Companies to evaluate a families’
socioeconomic level (SES). This instrument was applied at baseline and is one of the most used in
Brazil and considers, among other factors, the number of home appliances and the education level of
the head of the household. Total scores determine the socioeconomic status of families: social class
A: scores 100-45; B: 44-29; C: 28-17 and D/E: 16-0, where the higher the score, the higher the
socioeconomic level (Associagao Brasileira de Empresas de Pesquisa, 2014).

The following two instruments were applied before and after (at week 28) the intervention by
independent evaluators who were blind to the outcome assessments. Parents were aware of the
treatment assignment.

1. The Vineland Adaptive Behavior Scale — First Edition (VABS): a structured interview was applied
to the caregivers to assess the following domains: socialization, communication, daily living, and
motor skills. Age equivalent scores and standard scores (M=100; SD=15) are provided for each
domain, and scores across domains can be combined to create an overall Adaptive Behavior
Composite Score (Sparrow et al., 1984). In this study, adaptive skills were assessed using age
equivalent scores because they had more sensitivity in young children with ASD and ID during the
progression of the intervention (Gabriels et al., 2007).

2. The Snijders-Oomen Nonverbal Intelligence Test (SON 2%2-7): a non-verbal measure of IQ
comprising six tests (categories, analogies, scenarios, stories, mosaics, and patterns). This battery was
standardized and validated for the Brazilian social and cultural context (Laros et al., 2010).

2.3. Parental Training by Video Modelling Based on ABA

Three parental training groups with around eleven participants in each center, received 22
weeks, 90-minute sessions. Two of them together with their children, to make corrections, if
necessary, to the procedures to be followed and the remaining only with the caregiver. All procedures
described below took place simultaneously and identically at the three sites.

The data was collected by the Record Sheets which were developed specifically for this study by
the research team specialized in behavior analysis. It allowed caregivers to record all attempts to
produce eye contact and joint attention behaviors, and what level of help was used in each trial. Each
training level used a different sheet. The sheet contained two blocks with space to record the details
for 18 attempts totalizing 36 attempts in a day (Examples of these sheets are contained in the
supplementary materials). For each attempt, caregivers were instructed to record the level of help
used. The levels followed a prompting hierarchy starting with a high level of prompting. They were:
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full physical prompt (FPP); partial physical prompt (PPP); gestural prompt (GP); and independent
.

Each parental training sessions was organized as follows: 1) the video was presented to the
groups of parents; 2) the record sheets from the previous week were analyzed and checked; 3) the
DVD and record sheet for the next level of training were handed out or doubts about the videos were
clarified with the parents through the previous videos and 4) participants signed the attendance list
at the end of the session. Any caregiver who had missed the previous week’s session was given the
audio-visual material and the record sheets in addition to that week's material.

The ABA specialized professionals produced 15 videos for this clinical trial. In respect of the
video modelling methods applied in this study, we delineated structured and hierarchical prompts
to be taught to the parents. The first four videos offered the theoretical-practical basis for the training
itself. All of them contained objectives and descriptions of procedures, instructions to complete the
registration sheets, and how to apply the activities to the children. The remaining 10 videos contained
the sequence of prompt to teach eye contact and joint attention, and the last one was a review. At
each session, the families received a copy of the video shown that day to practice at home. More
details about videos contents were described elsewhere (citation removed for blind review).

The parents were instructed to watch the DVD at home and apply the procedures twice a day,
at different times, during the 22 weeks, from Monday to Sunday. The caregiver registered on the
record sheet the level of help (FPP, PPP,GP or I) used in each attempt.

The parental training methodological procedures are summarized in Figure 1.

DVD 1 DVD 2 & DVD 3 DVD 4
- i o of dlenuptive of proferred i
1" month the setting behaviors items 9
& iy Trained 252 The records for each level
(* bvD 5 levol 1 bvD f’.Plgvol 2 DVD Télgevol 3 gD;l)Ol'tugiliES, gﬁd ?ﬁedattaé:h?d. Tp'ey"weret
aily and reache: illed out at each attemp
"'month eye °°““"°' eye contact eyecontact | oooesscriteria and delivered to the team
every week. N
INSTRUCTION:
Look at me
The child should
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contact for 2-3 DVD 8: level 4 DVD 9 DVD 10: level 1
- second every time Independent eye contactina FPP
3“month : . eye contact natural setting | | joint attention
INSTRUCTION: Praise

o (]
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The child should look at the
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DVD 11: level2 DVD 12: level 3
L YAl
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DVD 13: level 4 DVD 14 DVD 15
Independent l‘i'.:‘;"r:g:mgi“ > review of the
5"month joint attention setting R@ main points

Figure 1. Parent Training Summary.

Initial training was on acquiring eye contact skills, which is considered a prerequisite for joint
attention acquisition, and focused on triangulation and eye-gazing.

The DVD procedures were related to errorless learning and DTT practices with essential
components such as reinforcement and prompts to acquire both skills. The most-to-least (MTL)
prompt (starting with a high level of prompting) was selected for the acquisition phase due to the


https://doi.org/10.20944/preprints202310.0144.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 October 2023

5

sample being composed of ASD children with intellectual disabilities. The prompting hierarchy was:
full physical prompt (FPP)— partial physical prompt (PPP)— gestural prompt (GP)— independent
(I). This method used a “fading process”, starting with a physical prompt, such as a soft touch on the
face; then a gesture, for example indicating where the eye should be directed, until the ability became
independent.

During this training period, parents were given the task of performing two blocks of nine trials
twice per day, so that the child was exposed to 36 daily opportunities to practice the skills. There was
a two-minute interval between each block. The parent/guardian practiced the activity with the child
throughout the week, and after mastering the attempts at level 1 (FPP), the family member received
the level 2 (PPP) video and record sheet and continued until the child could independently perform
these behaviors. Therefore, caregivers first learned about FPP and were instructed to register 36
attempts per day of this level of support. Then, they learned about PPP and registered which type of
prompt the child needed for each attempt. From this point on, as caregivers learned about different
types of prompts, they were instructed to try to give less support and offer higher levels of support
only as needed.

Data analyzed in this study include only the record sheets for DTT practices with most-to-least
prompt strategy.

2.4. Statistical Analysis

The outcome measures of the study were recorded as follows: eye contact - full physical prompt;
eye contact - partial physical prompt; eye contact- gestural prompt; and independent eye contact, as
measured by the eye contact record sheets: and joint attention — full physical prompt; joint attention
— partial physical prompt; joint attention - gestural prompt; and independent joint attention, as
measured by the joint attention record sheets. Sex, age, age equivalent scores of the Vineland
Socialization domain, IQ measures, training (total number of completed record sheets for each family,
used as a proxy of adherence) and time (days of training) were treated as covariates.

Four generalized estimating equations (GEE) were used to evaluate the four graded measures
of both eye contact and joint attention (i.e., full physical prompt, partial physical prompt, gestural
prompt, and independent). The GEEs’ working correlation matrix used was the first-order
autoregressive with a robust estimator. The model underlying the GEEs was linear because the scores
for each one of the four assessed parameters were considered as continuous variables. All the
covariates were added to the model. All the models were run using SPSS version 24 (IBM Corp, 2016)
and the adopted significance level was 0.05. In this paper, we will be using only the data of the
intervention group because our goal was to analyze the skill’s acquisition progress inside the
experimental group.

3. Results

This study comprised 34 children with ASD and ID who received the Intervention Program,
70.6% were males the mean age was 4.76 years old, the mean IQ 60, and the mean socio-economic
level 24.91 (ABEP).

The data collected from the eye contact record sheets and joint attention record sheets provided
the outcome measures that will be described in the following paragraphs.

Figure 2 depict the means of attempts (with 95% confidence intervals) across the time (day) for
the four outcomes, full physical prompt (FPP), partial physical prompt (PPP), gestural prompt (GP),
and independent (I) in respect of eye contact. The number of attempts could vary from zero (if the
family didn’t apply the protocol at a given day) to 36 (maximum number of attempts per day).

doi:10.20944/preprints202310.0144.v1
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Figure 2. Trajectory for eye contact acquisition.

Table 1 shows the effects of all covariates on the four assessed outcomes. Among the four
measures, there was a reduction of 0.862 (p-value <0.001) in total eye contact — full physical prompt
over the period of the intervention and an increase in the average number of gestural eye contact
prompts across de time of 0.537 (p-value=0.029). In terms of sex, we observed that for eye contact —
partial physical prompt, males required, on average, less partial physical eye contact prompt than
females across the whole study. For the other outcomes, there was no statistically significant
differences between sexes.

Table 1. Description of Generalized Estimating Equations Models for Eye Contact.

Full physical eye contact Partial physical eye Gestural eye contact Independent eye
t tact t t tact
Covari promp E contact promp E promp ~ contac E
ates Estim95% Confidence Estim95% Confidence Estim95% Confidence 95% Confidence
alu a valu
ate Interval ate Interval ate Interval Interval
e e e e
Male _ _ 9297 2.786 0.291 _ _ 8.684 -2.440 <0.00 1.636 -1.940 5.123 0.370 -0.290 12.204 0.062
3055 . 291 8. . 1 b . . . . . .
Vinela
nd 0107 -0.281 0.066 0.2250.010 -0.161 0.180 0.9110.028 -0.186 0.242 0.801 -0.303 0.572 0.547
- - <0.00
IQ 0195 -0.532 0.142 0.2560.243 -0.514 0.029 0.0800.442 0.231 0.654 1 -0.334 0.452 0.770
Age 0.038 -0.135 0.210 0.66801_74 -0.377 0.028 0.0910.277 0.140 0.415 <0i00 -0.485 0.334 0.717
Traini - <0.00 -
-0.156 0.126 0.8380.132 0.072 0.193 -0.233  0.080 0.339 -0.172 0.281 0.635
ng 0.015 1 0.076
Time OE; 2 -0.987 -0.736 <(:;()()0.079 -0.069 0.228 0.2940.537 0.340 0.734 <0i00 -0.051 0.549 0.104

There was an association between training received (number of completed record sheets per
family) and the number of partial physical prompt. The more sections, the greater number of partial
physical prompt (B=0.132, p-value <0.001).
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IQ and age were positive statistically significant predictors of the number of gestural prompts,
(B=0.442, p-value <0.001) and (B=0.277, p-value <0.001), respectively.

Figure 3 depict the means of attempts (with 95% confidence intervals) across the period of the
intervention (days) for the four outcomes in respect of joint attention. The number of attempts could
vary from zero (if the family didn’t apply the protocol at a given day) to 36 (maximum number of
attempts per day).

A. joint attention - full physical prompt B. joint attention - partial physical prompt
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Figure 3. Trajectory for joint attention acquisition.

Table 2 shows that the number of joint attention full physical prompts decreased over the period
of the intervention (B=-0.449, p-value<0.001), and the number of independent joint attention increased
(B=0.251, p-value<0.001). Other statistically significant effects were the VABS scores (B=0.218, p-
value=0.006), 1Q (B=0.354, p-value = 0.008), and age (B=0.242, p-value = 0.005), which were all
positively correlated with independent joint attention. This means that the higher the VABS scores,
the more independent behavior was observed. In the same way, we found that the higher the IQ, the
more independence and, lastly, the older, the more independence. The number of joint attention
partial physical prompts and gestural prompts was not statistically significant, (B=-0.066, p-value =
0.258, B=0.162, p-value=0.107, respectively).

Table 2. Description of Generalized Estimating Equations Models for Joint Attention.

Full physical joint Partial physical joint  Gestural joint attention = Independent joint
C attention prompt attention prompt prompt attention
ov.
iatec: Estim 95% P- Estim 95% P-  Esti 95% P- sti 95% P-
Confidence valu Confidence Confidence valu Confidence valu
ate ate value mate mate
Interval e Interval Interval e Interval e
0.75 - 0.34
Male 1.415 -4.206 7.035 0.622 1.379 -6.053 8.810 0.716 0.911 -4.822 6.644 6 1.820 -5.574 1.934
Vmela-0.057 -0.349 0.236 0.705 0.001 -0.316 0.319 0.993 _ _ -0.277 0.262 0-95 0.218 0.061 0.375 0.00
nd 0.007 7 6
0.00

IQ -0.222 -0.723 0.280 0.386 -0.471 -0.962 0.020 0.060 0.282 -0.200 0.763 0'225 0.354 0.093 0.614
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0.71 0.00

Age -0.023 -0.344 0298 0.888-0.246 -0.495 0.004 0.0540.057 0.245 0359 ) 0.242 0.072 0412
Traini ) 005 0202 0158 0.811 0.022 0.175 0219 0.8250.047 -0.138 0.233 0'661 0.080 -0.028 0.188 0'514
<0.00 0.10 0.01

Time -0.449 -0.584 -0.315 1 -0.066 -0.181 0.049 0.258 0.162 -0.035 0.359 '7 0.251 0.046 0.457

4. Discussion

In the present study, we evaluated the process of children with ASD and ID acquiring eye
contact and joint attention through video modelling in a parental intervention group. Overall, we
found a progressive reduction in the level of prompt required over the period of the intervention for
both target skills, eye contact and joint attention.

This demonstrates that parents can be transformative agents and have a significant role in the
treatment of their children with ASD. Their ability to implement therapies (under experienced
supervision) and to achieve changes in their children's abilities have increasingly been documented
in recent years (Bearss et al., 2015; Beaudoin et al., 2014; Dawson-Squibb et al., 2020; Hansen et al.,
2017; Hardan et al., 2015; Karst & Van Hecke, 2012; O’'Donovan et al., 2019; Parsons et al., 2017;
Stahmer et al., 2019; Tellegen & Sanders, 2014). This is particularly important in situations in which
there is a lack of trained professionals (Beaudoin et al., 2014; Dawson-Squibb et al., 2020).

Eye contact is considered a prerequisite skill for joint attention (Clifford & Dissanayake, 2008),
so it is essential that it is learned well, so that more complex derived skills can be acquired more
quickly and at the highest possible level (Bosch & Hixson, 2004; Monlux et al., 2019; Pelaez & Monlux,
2018; Rosales-Ruiz & Baer, 1997). During the process of acquiring the skill of eye contact, there was a
gradual, statistically significant reduction in the need for physical prompts, and an increase in
gestural prompts. This can be regarded as a reflection of progress as gestural prompts are more
difficult to execute and are less invasive than physical prompts. It allows the child to respond
following only a gesture and, therefore, generates an increase in independence. As our sample
comprised children with ASD and ID, the most-to-least procedure was especially useful in teaching
skills, maximizing learning capacity (Cengher et al., 2016). The Gulsrud hypothesis states that early
interventions focused on prelinguistic and gesture repertoires for children with ASD may change the
joint attention trajectory over time (Gulsrud et al., 2014). In this sense, the intervention model
described in this study seems to produce this type of long-term benefit.

A robust finding in this study was a positive association between the intervention and joint
attention ability. Although ABA is considered the most effective treatment for children with ASD,
there is still a great deal of debate about the ideal treatment dosage, that is, its intensity and duration,
to achieve the best results. Linstead et al. (2017) assessed the influence of these two factors separately
on eight main outcomes (academic, adaptive, cognitive, executive function, language, motor, play,
and social skills) in children with ASD. A robust linear relationship between skill acquisition and
both treatment duration and intensity were demonstrated for all the factors, although the dose-
response relationships were greatest in academic and language domains (Linstead et al., 2017).

Families can have an important role in increasing treatment dosage, with many developmental
and behavioral studies reinforcing the central role of the family in the treatment of children with ASD
(Magan-Maganto et al.,, 2017; Narzisi et al.,, 2014; Rogers et al., 2019; Steinbrenner et al., 2020;
Wetherby et al., 2018; Wong et al., 2015). Parental training increases the number of hours of treatment
the children receive by incorporating stimulation strategies into routine activities. This decreases the
need for a sizeable, specialized team, making treatment less costly and easier to apply. These studies,
like ours, show the potential for improving the developmental trajectory of children with ASD by
involving parents at an early stage in the use of stimulation techniques to develop socio-
communicative engagement (Wetherby et al., 2018).

Our findings also show that the acquisition of independent joint attention was positively
associated with higher IQ levels, older age, and better social functionality. Overall, the most
documented predictors of better prognosis in children with ASD are IQ level, social functionality,
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and communicative ability (Billstedt et al., 2005; Farley et al., 2009; Fountain et al., 2012; Howlin et
al., 2004; Howlin et al., 2013; Kirby et al., 2016; Lai et al., 2014).

It is known that individual abilities at baseline to some extent predict outcomes in early intensive
interventions in ASD (Ben-Itzchak & Zachor, 2007). Higher initial cognitive levels and fewer
measured early social interaction deficits promote better acquisition of skills in developmental areas,
receptive and expressive language, and play skills. Moreover, the cognitive functioning profile of
children with ASD before intervention programs predicts the growth rates of the participants (Tiura
et al., 2017). A recent clinical trial with parental training in children with ASD and disruptive
behaviors identified levels of cognitive potential (an IQ greater than or less than 70) as one of the
determining factors for functional improvement (Scahill et al., 2016). One of the most consistent
findings in longitudinal studies about childhood predictors of better outcomes in ASD adulthood is
intellectual functioning (Farley et al., 2009; Howlin et al., 2013).

Despite the great number of studies in the literature showing better results from early
interventions (Ben-Itzchak & Zachor, 2007; Eikeseth et al., 2007; Gabriels et al., 2007; Granpeesheh et
al., 2009) we found a controversial positive association between age and joint attention acquisition.
This finding is not in line with most of the literature. We hypothesize that this may be explained
because older children are more likely to learn due to the neuronal maturation process itself (Piven
et al., 2017) or that they may be benefitting from repetition of the experiences in their longer lives.
Further studies need to be undertaken to better understand the issue of age.

In our study, males required, on average, fewer partial physical prompts in respect of eye
contact, than females. Findings on this subject are contradictory, with some studies reporting that
ASD is more severe cases in girls than boys, while do not confirm these results (Hartley & Sikora,
2009; Idring et al., 2012; Lord & Schopler, 1985; Mattila et al., 2011; Volkmar et al., 1993; Zwaigenbaum
et al., 2012). However, there was no statistically significant difference between sex in our data
concerning initial IQ. Further investigation is required to understand if sex, regardless of severity,
can impact skills acquisitions.

According to Wetherby et al. (2018) the main gaps in the evidence base of interventions for
toddlers with ASD were in respect of: (1) the level of intensity needed to change development
trajectory. Current recommendations are for intervention of 15-25h per week, but this is unfeasible
for any public system, especially in LMIC; (2) the need to increase the number and intensity of
parental training sessions to achieve results in children, thereby reducing the need for more intensive
interventions in the future; and (3) reliable and meaningful outcome measures for toddlers with ASD,
particularly in respect of documenting changes in the natural environment. All these factors were
considered in the current study, since it is a multicenter controlled clinical trial using parental
training, an intensive model, and direct assessments to measure outcomes in the children, as well as
using a group format. The advantages of training parents in group sessions are that they provide an
opportunity for the participants to share their experiences and offer emotional support to people with
similar problems, and they also optimize the use of resources and time of the specialized
professionals.

Recorded material can be a valuable resource to help families of children with ASD, especially
in the current pandemic context. In the last few years, the advance of videos and other techniques
has been used to offer greater support and information to parents, especially those who do not have
easy access to services (Dai et al., 2018; Law et al., 2018; McGarry et al., 2020; Parsons et al., 2017;
Steinbrenner et al., 2020; Vismara et al., 2013; Wainer & Ingersoll, 2015; Wong et al., 2015). In 2016, a
review of the use of video modelling demonstrated preliminary positive findings in the treatment of
people with ASD but suggested that more extensive studies with more cases were needed to confirm
the effectiveness of this technique (Hong et al., 2016).

The use of record sheets to constantly monitor the participants” performance is standard practice
in ABA research, but usually only in single-subject studies or series of few cases. This study used a
randomized clinical trial, a research methodology traditionally used with larger samples and pre-
and post-intervention measurements. This allowed the use of methods already tested in single
case/small groups to be assessed in larger groups, to develop evidence-based practices and answer a
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number of questions in respect of the methodology for this patient profile (Smith, 2013). The five
practices used in this study - Discrete Trial Training, Parent-Implemented Interventions, Prompting,
Reinforcement, and Video Modeling (Steinbrenner et al., 2020) are all practices that are possible to
implement in low-income families and the public health sector. This gives a more robust scientific
and methodological relevance to the findings, increasing confidence in the use of this type of therapy
for this profile of participants.

Finally, most studies stress the need for behavioral interventions with a long duration and a
great number of hours in more severe cases of ASD, especially with associated ID (de Vries, 2016;
Tiura et al,, 2017; Volkmar et al., 2014). One of our study's strongest points is to demonstrate that
children with ASD and ID were able to acquire the target behaviors through a relatively short-term
parental intervention even though their children had IQs in the lower range.

Despite of the strengths of the study, some limitations should be mentioned: (1) lack of direct
evaluation of the children, ideally using the ADOS; (2) absence of an active control group, and (3) of
the confirmation that the parents followed the procedures because data was based on analysis of
sheets.

In conclusion, this is an original study carried out in a family-centered, group format with
patients with ASD and ID in need of treatment that produced positive results. Because it is relatively
short term and free, it can be used in low- and middle-income countries and communities with
limited access to health services and make a valuable contribution to improving public health care.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org.
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