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Abstract 

Background  Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by difficulties 
in social communication and interaction, and repetitive and restrictive behaviors and interests from an early age. ASD 
often negatively affects caregiver-child interactions, caregiver emotional well-being and self-efficacy, and quality 
of family life. Positive caregiver–child interactions are crucial for good developmental outcomes, leading to the devel-
opment of Parent-Mediated Interventions (PMIs). PMIs tend to follow an expert model where professionals provide 
direct instruction on treatment techniques and parental behaviors. However, research supports a shift towards a more 
collaborative and reflective approach, using coaching strategies that highlight caregiver strengths and encourage 
self-reflection. This study tests a video-feedback intervention (VFI) with parents of young children at risk of ASD.

Methods  A randomized controlled trial (RCT) with 60 families, recruited from Early Intervention Centers in Spain, 
meeting inclusion criteria: adequate use of internet, child aged 24–36 months with a high risk of ASD (M-CHAT-
R score ≥ 8), and participant primary caregiver (mother or father) with high anxiety, depression, or parental stress 
(score ≥ 1 SD above M), and low or medium–low developmentally supportive parental behaviors (PICCOLO 
score ≤ 40). Families will be randomly assigned to an intervention group (receiving usual services plus VFI) or a control 
group (usual services). The intervention includes twelve bi-weekly 90-min sessions over six months, with the caregiver. 
Outcome measures include parenting behaviors, emotional state, self-efficacy, family quality of life, and child develop-
ment collected at pre-intervention, post- intervention and six-month follow-up.

Discussion  The study will assess whether the intervention enhances developmentally supportive parental behaviors, 
emotional well-being, self-efficacy, and family quality of life, with a secondary positive impact on child development. 
If proven effective, it could be a cost-effective intervention with both short and long-term benefits.

Trial registration  ClinicalTrials.gov Identifier NCT06604988. Registered on September 17, 2024. Retrospectively 
registered.
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Background
Autism spectrum disorder (ASD) is a chronic neurode-
velopmental disorder characterized by impairments 
in social communication and interaction as well as the 
presence of repetitive and restrictive behaviors and 
interests [1] from a very early age. Those impairments 
clearly impact these children’s development and their 
relationships with people around them. These effects of 
ASD lead to considerable parental stress and caregiving 
burden across the lifespan, which further disrupt par-
ent’s psychological well-being, parent’s self-efficacy, and 
the family’s quality of life [2–5]. The social communica-
tion difficulties presented by children with ASD, which 
involve less eye contact, fewer communicative signals, 
and ambiguous communication signals, negatively affect 
interactions with their parents and other family members 
and generally lead to behavioral problems during daily 
activities at home [6, 7].

Overall, these impairments in social communication 
and interaction by children with ASD are likely to nega-
tively impact the caregiver’s behaviors [8, 9]. Parents’ 
interactions with children with ASD tend to show less 
flexibility, sensitivity and synchrony, as a result of the dif-
ficulties inherent to the disorder [10] and furthermore, 
caregivers tend to exercise an intrusive and directive par-
enting style that not only does not support child devel-
opment [11, 12], but can negatively affect it [13, 14]. It is 
evident that interactions with a child with ASD represent 
a greater challenge for parents than interactions with a 
child with typical development [15]. Therefore, it is cru-
cial for early intervention services to target developmen-
tally supportive parenting for families with a child with 
ASD to improve parents’ and family wellbeing, and chil-
dren’s developmental outcomes.

The key role of Positive Parenting in child development
Various studies have shown that positive parent–child 
interactions predict good developmental outcomes in 
families with children with disabilities [16–19]. Par-
ents can provide emotional support and cognitive and 
linguistic stimulation during their interactions at home 
in their daily routines with long term benefits for child’s 
language and communication, cognitive development 
and adaptative functioning [20]. Maternal and paternal 
responsiveness and cognitive and linguistic stimula-
tion have been associated with better cognitive and lan-
guage outcomes in very young children with intellectual 

disabilities and with ASD [19, 21]. Positive parenting 
interventions in families with children with ASD benefit 
both caregiver-child interaction and child development 
[22–25]. Promoting sensitive and responsive interac-
tions between parents and children with ASD, in their 
homes, has improved adult–child interaction and chil-
dren’s linguistic, cognitive, and social communication 
skills [7, 22, 26]. Thus, interventions to support parent-
ing should be a priority for the child population with or 
at risk for ASD [17, 27].

Parent‑mediated interventions and their effectiveness 
for families with young children with ASD
Parent-mediated interventions (PMIs), often part of 
comprehensive intervention programs, teach mothers 
and  fathers to implement specific treatment techniques 
with the child and seek to increase positive caregiver 
behaviors of parents that have been empirically linked to 
aspects of child development. PMIs usually entail inten-
sive professional training to support parents to assist 
children with developmental delays or disabilities [28]. 
PMIs promote parent–child engagement and address 
behavior support, communication and social interaction 
by increasing parental skills through didactic instruc-
tion, role-play, coaching, in-home practice assignments 
or in person or virtual home visits [29]. Also, PMIs have 
improved parental stress [30] and parental self-efficacy 
[31] as well as family cohesion and family quality of life 
[26]. There are two distinct theoretical approaches in 
PMIs.

On the one hand, some PMI programs based on behav-
ioral learning principles focus on key foundational behav-
iors that have been identified prior to the intervention. 
Skills across several domains are targeted, such as skills 
in the areas of communication, social interaction, cogni-
tion, or fine and gross motor actions. Some of the pro-
grams from this perspective involve parents in what has 
been called Naturalistic Developmental Behavioral Inter-
ventions (NDBIs). Some examples of these programs are, 
Pivotal Response Training (PRT) [32], Hanen’s “More 
Than Words” program (HMTW) [33], Parent deliv-
ery–Early Start Denver Model (P-ESDM) [34]; Project 
ImPACT [35]; Joint Attention Symbolic Play Emotion 
Regulation (JASPER) [36]; Focused Playtime Interven-
tion (FPI) [37]; or Reciprocal Imitation Training (RIT) 
[38]. All these programs combine relationship-focused 
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developmental interventions with the principles of 
applied behavior analysis [39].

On the other hand, other PMIs are more focused on 
the quality of parent–child interaction, such as The Play 
and Language for Autistic Youngsters (PLAY) [40], the 
Transactional Intervention Program (TRIP) [41], the 
Relationship Focused Intervention (RFI) [23, 42, 43] 
and the DIR/Floortime approach [44]. These programs 
intend to positively influence the child’s development 
by improving caregiver-child interactions. They have 
predefined intervention aims, and they use the same 
strategies to address each of the different domains 
(communicative, cognitive, motivation and social-
emotional functioning). PMIs that focus on caregiver-
child interaction usually are less expensive than those 
previously mentioned above [45]. For a review of these 
programs and others carried out with families with 
children with ASD, see [5, 45, 46].

PMIs are considered empirically validated interven-
tions to improve child’s development [5]. However, a vari-
ety of factors related to the children, parents, and study 
design can affect the results and their validity. Recent sys-
tematic reviews assess intervention effectiveness for fam-
ilies with a child with ASD [7, 26, 47, 48]. For example, 
a meta-analysis of the efficacy of 19 randomized-control 
trials of parent-mediated interventions for children with 
ASD age 1–6  years showed only small improvements 
based on measures of ASD symptom severity, socializa-
tion, and cognition, describing improvements in com-
munication (including language) as trivial [26]. A review 
of studies of parent-mediated interventions delivered 
remotely for parents of children with ASD living out-
side urban areas, noted preliminary evidence but a lack 
of well controlled studies and design limitations such as 
not defining the population or not using standardized 
measures [47]. These findings suggest a need for further 
research examining the appropriateness and feasibility of 
parent-mediated interventions.

A Cochrane Review of 17 studies involving 919 children 
with ASD, found strong evidence of proximal impact on 
parent–child interactions involving shared attention, and 
parent synchrony [7]. However, only small effect sizes 
were found for intervention effects on children, such as 
changes in their comprehension and ASD characteris-
tics; findings were inconclusive regarding language and 
communication, adaptive behavior, and parenting stress. 
Finally, a recent meta-analysis of group design studies of 
early interventions for young children with autism spec-
trum disorder focused on different types of interventions, 
with 15 outcome categories and 1,615 effect sizes across 
6,240 participants [48]. When the analysis was limited to 
RCT designs and to more reliable outcomes, no inter-
vention showed significant effects on any outcome. The 

majority of interventions examined were those focused 
on behavioral learning principles.

Going beyond the expert model in PMIs
Most of the PMIs are based on an expert model approach. 
From this model, professionals train parents, in groups or 
in one-to-one format, giving specific instruction for how 
to use a specific strategy. The professional is the expert 
who presumably knows which strategies work well for 
which parents and which ones don’t, and when to use 
them at one time or another. However, usually the strat-
egies or models are the same for all families, regardless 
of their strengths, preferences, peculiarities, or needs, or 
whether parents are trained individually or in a group. 
Additionally, as it has been pointed out, interventions 
aimed at promoting child development through parent-
ing predominantly emphasize reducing inappropriate 
caregiver behaviors [49]. We could say that most inter-
ventions have a corrective approach, focused on modi-
fying the caregivers’ behaviors that mothers and fathers 
do not perform correctly or adequately (for example, not 
giving the child time to respond to suggestions or not 
responding often enough to infant vocalizations) or an 
instructional approach, aimed at teaching mothers and 
fathers to perform certain behaviors or develop certain 
skills (for example, detecting a child’s subtle communica-
tive signals and responding to them contingently).

The expert model of PMIs has some advantages, mainly 
providing referrals, information, and support to parents. 
Nevertheless, it has important inconveniences. Parents 
are expected to learn to carry out the trained behaviors 
in their daily lives, which may not be easy or automatic. 
Furthermore, it sends parents an implicit message that 
they are not competent enough to support their child’s 
development [50].

Currently, there is a change of focus in parenting inter-
ventions, replacing corrective or explicitly instructional 
strategies, typical of the expert model, with strategies 
aimed at strengthening existing parental skills to a greater 
or lesser extent, which means focusing on the positive 
aspects of parenting exercised by mothers and fathers at 
home. Studies that compare different intervention strate-
gies with families with children with disabilities conclude 
that family-centered programs based on the caregivers’ 
strengths, sometimes called “parenting coaching models,” 
can have important and powerful effects on parenting 
and child development [29, 51–56]. Although there are 
different coaching approaches, common features include 
observation, positive feedback, reflection, and collabora-
tive planning and goal setting (preferably based on car-
egiver strengths [57–59]. There is strong evidence that 
coaching is effective in enhancing professionals’ compe-
tence in early childhood education and early intervention 
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settings [60, 61]. Promoting reflection and self-evaluation 
by parents can enable parents to interact with children 
more effectively and thereby increase their self-efficacy 
[62]. Moreover, the recommended practices for interven-
tions with families of children with disabilities emphasize 
a family-centered approach [63] that involves reflecting 
jointly with parents about the interactions they have with 
their children in their natural contexts, fundamentally 
the home, and working collaboratively to actively engage 
families in using these interactions to support their chil-
dren’s development [64–66].

Therefore, although it seems clear and necessary to 
involve parents in interventions with children with ASD, 
the challenge currently lies in being able to identify which 
procedures are most effective in achieving changes in the 
way in which caregivers interact with their children and 
ensuring that these changes are maintained in the long 
term [46].

Video Feedback Intervention
Parent coaching interventions that adopt a family-cen-
tered and strengths-based approach are increasingly 
using video-feedback intervention (VFI). VFI, which has 
demonstrated effectiveness for families of children with 
ASD and other neurodevelopmental disabilities [67–70], 
includes a wide range of procedures aimed at promoting 
positive parenting, based on evidence-based principles of 
child development. VFI allows parents to observe them-
selves interacting with their children “from outside” [67]. 
Video-recordings or video-self-recordings of parent–
child interactions, viewed together with the professional, 
offer an asynchronous resource by which mothers and 
fathers observe themselves interacting with their own 
child in their natural context. This process empowers 
the family and increases their active, positive participa-
tion in the intervention [71]. Generally, the professional 
carrying out the intervention selects the most relevant 
fragments of the video and views them together with the 
caregivers, guiding parents’ self-reflection regarding their 
beliefs, feelings and knowledge about positive parenting 
and child development. VFI can be carried out in person 
or remotely [53, 54]. The use of remote VFI in “tele-inter-
vention” represented a boon in its use, especially during 
the pandemic [55]. Remote VFI allows greater flexibility 
in intervention and clearly contributes to cost savings 
when compared to in-person intervention visits in fam-
ily homes [71]. VFI can be based on proposing, together 
with caregivers, new behaviors or the improvement or 
increase of existing ones, from an approach based on 
strengths and collaboration and avoiding directive atti-
tudes [72]. Previous research has shown that VFI pre-
dicts better child development and better parent–child 

interactions in diverse contexts and in populations with 
normal development and with neurodevelopmental dis-
abilities or at risk [55, 67, 73–76].

Nevertheless, evidence supporting VFI with parents 
of very young children with or at-risk for ASD is limited. 
From our point of view and from the research literature, 
there is still a lack of the systematization needed to guide 
professionals to effectively implement VFI, despite evi-
dence of its effectiveness on parenting and child devel-
opment in this population [9, 77]. There is also a lack of 
studies assessing the impact that video-feedback inter-
vention focused on the caregivers’ behaviors has on 
parental well-being, self-efficacy and the family’s quality 
of life.

Logic model of our intervention protocol: 
a strengths‑based collaborative video feedback 
intervention
Our intervention protocol is in line with PMIs that 
focus on parent–child interactions from a collaborative 
or facilitative approach, in contrast to the expert model 
described above. The general principles that define our 
intervention, as can be seen in Fig. 1, are that it is: a) rela-
tionship-based; b) focused on parent’s strengths; c) col-
laborative; and d) facilitative.

Firstly, the intervention is relationship-based in a dou-
ble sense. On the one hand, it is based on establishing a 
secure and confident relationship between the intervenor 
and the caregiver [78, 79]. On the other hand, the inter-
vention focuses on both the parent and child in their 
interactions with each other [78, 80, 81].

Secondly, the intervention is based on caregiver’s 
strengths for supporting child development [58, 59, 82, 
83]. To identify these strengths, a practical observa-
tional measure of developmentally supportive caregiver 
behaviors (DSCB) is needed by practitioners to iden-
tify and promote positive, responsive, encouraging, and 
stimulating behaviors when interacting with their child 
(caregiver strengths). Identifying these behaviors that 
support a child’s early development is a key part of the 
intervention. One such measure is Parenting Interac-
tions with Children: Checklist of Observations Linked to 
Outcomes (PICCOLO) [84]. Developed specifically for 
practitioners providing direct services to individual fami-
lies with infants or young children, PICCOLO provides 
a tool for observing specific DSCBs that predict better 
child outcomes in cognitive, language, and social-emo-
tional development for both typically developing children 
[85–87] and for those with early disabilities [18, 19, 51]. 
DSCBs that support children’s early development fall 
into four domains of caregiver-child interaction: affec-
tion or warmth, sensitive responsiveness, encouragement 
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or scaffolding, and teaching or cognitive and linguistic 
stimulation.

Thirdly, the intervenor is not presented as an expert 
that instructs the caregiver to perform in a particular 
way, but a collaborative partner with professional knowl-
edges about child development and neurodevelopmental 
disorders. This partner supports parents as they discover 
ways to improve their parental competencies [58, 88].

Finally, according to the characteristics that we 
have just pointed out, the intervention can be globally 
described as facilitative. A facilitative intervention, as 
proposed by [50], emphasizes child development and the 
caregiver behaviors that promote it; focuses on caregiver-
child interaction; builds on the caregiver’s strengths; and 
addressees broad foundations of development (secu-
rity, exploration and communication). This approach is 
designed to facilitate, or make easier, a caregiver’s devel-
opmentally supportive interactions with a child.

According to these guiding principles, an intervention 
procedure has been designed that includes self-recording 
caregiver-child interactions during play at home, video 
feedback sessions with the participating caregiver, and 
problem solving and emotional support to the caregiver. 
As Fig.  1 illustrates, the intervention procedure aims to 
have a positive direct impact on caregivers, not only by 
increasing caregiver interaction behaviors that support 
a child’s development, but also by increasing caregiver 
well-being. According to a recent systematic review, 
family-centered and video-feedback interventions have 
shown to be effective in improving a caregiver’s feeling of 
competence and self-efficacy as well as the family’s qual-
ity of life [89].

The caregivers’ behaviors targeted by the intervention 
are those that support child development, so an indi-
rect impact of the intervention on child development 

is expected, especially in communication and social 
engagement. Recent literature has shown a positive 
impact of PMIs on social communication of young chil-
dren with ASD [46, 90, 91]. Nevertheless, as systematic 
reviews and meta-analyses have shown, strong evi-
dence of a high impact of PMIs on developmental out-
comes of children with ASD has not been consistently 
proven [7, 26, 47, 48].

According to our logic model, the mechanisms by 
which the intervention would positively impact paren-
tal outcomes and child development are the relationship 
between the intervenor and the caregiver, the interve-
nor’s sensitivity and responsiveness to the characteristics 
and conditions of the family, the emphasis on caregiver-
child interactions, and the collaborative approach. An 
observational assessment of this approach with Home 
Visit Rating Scale – 3 (HOVRS-3) [56] will be conducted 
to assess the intervention sessions according to these 
parameters.

Aims and hypotheses
The primary aim of the proposed study is to assess the 
efficacy of an intervention to improve caregiver compe-
tencies through the observation of caregiver-child inter-
action, using video-feedback coaching strategies based 
on parental strengths, working collaboratively with par-
ents to plan each subsequent session. Particularly, in this 
work, our aim is to describe the intervention protocol 
after a presentation of the general principles of our inter-
vention model.

We will implement and assess the intervention in a 
group of parents with young children at risk of autism 
spectrum disorders (ASD). The intervention’s impact 
on four outcomes will be assessed: (1) developmentally 
supportive parental behaviors, (2) emotional distress of 

Fig. 1  Logic model of parental intervention
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parents (anxiety, depression, stress), (3) parental self-
efficacy, and (4) the family’s quality of life. Differential 
change in individual trajectories will be analyzed for 
the four outcomes, comparing families receiving the 
intervention to those assigned to a control group. We 
hypothesize that (1) developmentally supportive parental 
behaviors of parents, measured with PICCOLO, after the 
intervention will be significantly higher in the interven-
tion group (IG) than in the control group (CG); (2) lev-
els of anxiety, depression, and/or stress of parents after 
intervention will be significantly lower in the IG than 
in the CG; (3) parents’ parental self-efficacy after inter-
vention will be significantly higher in the IG than in the 
CG; and (4) family quality of life after intervention will 
be significantly higher in the IG than in the CG. Also, we 
hypothesize that individual trajectories in families within 
the IG will show changes in the outcome variables con-
sistent with these expectations during the intervention 
period. We hypothesize that these positive changes will 
not be observed in the CG, who will continue receiving 
the usual early intervention services.

With respect to intervention assessment, we hypoth-
esize that there will be significant and positive associa-
tions between key outcomes of the study and the scores 
obtained on the HOVRS-3 measure [56] of four evi-
dence-based home visiting practices: relationship build-
ing with families, responsiveness to family strengths, 
facilitating caregiver-child interaction, collaboration with 
caregivers.

Finally, we expect to find a secondary benefit on chil-
dren’s development, assessed with the DP-3 (Develop-
mental Profile-3) [92], particularly in the communication 
and social adaptation areas, in which children with ASD 
often show delays [93].

Methods
Participants
The sample will consist of 60 families, specifically 60 main 
caregivers (mother or father, at the family’s decision) and 
her/his young child at risk of ASD, who personally volun-
teer to participate in the study. These participants will be 
recruited from Early Intervention Centers in Spain. Fam-
ilies will be randomly assigned to an intervention group, 
which will receive the VFI, or to a control group, which 
will continue to receive services as usual. All families will 
continue to be enrolled in the program offered by the 
Early Intervention Centers. Recruitment will conclude at 
the end of February 2025.

Inclusion criteria

–	 Adequate family internet access.
–	 Child aged between 24 and 36 months.

–	 Child with a M-CHAT-R score compatible with high 
risk of ASD according to the manual [ 94] (score ≥ 8).

–	 Main caregiver with a high score in at least one of 
the following variables: a) anxiety quantified using 
the Hospital Anxiety and Depression Scale (HADS) 
[  95, 96] (score ≥ 7); b) depression quantified using 
the HADS (scores ≥ 7); c) stress measured using the 
stress dimension of the Parenting Stress Scale Short 
Form (PSI-F) [ 97, 98] (score ≥ 86; beyond one SD).

–	 Primary caregiver with a low level or medium–low 
level of developmentally supportive parental behav-
iors, quantified by the total score on the Spanish 
version of the Parenting Interactions with Children: 
Checklist of Observations Linked to Outcomes (PIC-
COLO) [  21, 84, 86, 99, 100] (score < = 40). Forty 
points correspond to the 16% of the lowest scores 
in the Spanish validation sample for mothers, at 
36 months of child’s age. Cut scores corresponding to 
the 16% lowest scores vary according to parent gen-
der and child’s age [ 100].

Exclusion criteria

–	 The family is currently receiving or has received in 
the last twelve months an intervention to improve 
parental interactions like the one proposed in this 
protocol, using positive feedback guidance based on 
observation of parent–child interaction.

–	 Caregiver without a level of written and spoken 
Spanish that allows the intervention to be carried 
out.

–	 Caregiver without internet connection for videocon-
ferences.

–	 Caregiver with diagnosed mental health problems, 
excluding anxiety or depression symptoms.

–	 Child with serious physical disability or multiple dis-
abilities.

Instruments
Data from the families and the professionals

Sociodemographic questionnaire for parents  An ad-hoc 
questionnaire will collect sociodemographic data refer-
ring to the child (birth date), gender, attendance at nurs-
ery, school or other educational or health services, pre-
natal health, postnatal health, the family (marital status, 
family structure), and the parents (gender, age, educa-
tional level, working status, civil status, monthly family 
income).

Questionnaire for professionals  For every child, his/
her main reference professional at the child’s Early Inter-
vention Center will complete a questionnaire, elaborated 
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ad-hoc, to gain information about the professional profile 
including academic qualifications (academic background, 
professional update courses), experience, and character-
istics of the intervention approach usually conducted by 
that professional with young children at risk of ASD.

Instruments for primary measures

Parenting Interactions with Children: Checklist of Obser-
vations Linked to Outcomes (PICCOLO)  Caregiver 
behaviors in self-recorded videos of parent–child inter-
actions will be observed and scored with the Parenting 
Interactions with Children: Checklist of Observations 
Linked to Outcomes (PICCOLO) [84, 86], which has been 
validated in Spain with mothers [21] and fathers [99]. 
PICCOLO is a 29-item observational measure of car-
egiver interactions with children aged between four and 
47 months. Each item corresponds to a positive parental 
behavior linked to children’s developmental outcomes. 
Items are scored according to frequency and consistency 
as 0 (absent, not observed), 1 (rare, minor, or emerging) 
and 2 (clear, definitive, strong, or frequent). The items are 
grouped into four domains: (a) affection (7 items), which 
involves the physical and verbal expression of affection, 
positive emotions, positive evaluation and positive regard 
(e.g., “Shows emotional warmth”, “Smiles at child”); (b) 
responsiveness (7 items), which includes reacting sensi-
tively to a child’s cues and expressions of needs or inter-
ests and reacting positively to the child’s behavior (e.g., 
“Changes pace or activity to meet child’s interests or 
needs”, “Follows what child is trying to do”); (c) encour-
agement (7 items), which considers the parents’ support 
of their child’s efforts, exploration, independence, play, 
choices, creativity and initiative (e.g., “Encourages child 
to handle toys” or “Supports child in doing things on his/
her own”); and (d) teaching (8 items), which includes 
cognitive stimulation, explanations, conversation, joint 
attention and shared play (e.g., “Explains reasons for 
something to child”, “Labels objects or actions for child”). 
The instrument generates a score for each domain from 0 
to 14 (0 to 16 for the teaching domain) and a total score 
between 0 and 58. The psychometric properties of PIC-
COLO have been found to be satisfactory for the origi-
nal and the Spanish version. For mothers, Cronbach’s 
α coefficients were 0.91 for the original measurement 
sample [84, 86] and 0.88 for the Spanish validation sam-
ple [21], 0.78/0.59 for the affection domain, 0.75/0.75 for 
the responsiveness domain, 0.77/0.79 for the encourage-
ment domain, and 0.80/0.68 for the teaching domain. For 
fathers, corresponding Cronbach’s α coefficients were 
0.91/0.91 for the total father PICCOLO score in the origi-
nal measurement sample [84, 86] and the Spanish sample 

[99] respectively, 0.70/0.80 for the affection domain, 
0.81/0.85 for the responsiveness domain, 0.75/0.81 for 
the encouragement domain, and 0.66/0.79 for the teach-
ing domain. PICCOLO has shown predictive validity for 
children’s developmental outcomes for typically develop-
ing children [84–86] and children with identified disabili-
ties [18, 19, 101].

With respect to PICCOLO, the last two signatories of 
the article are authors of the original version of PICCOLO 
published by Brookes and have rights to use it. The two co-
first authors of the article are authors of the Spanish version 
of PICCOLO, published by Publications of the University 
of Valencia (PUV) and Publications of the University of 
Barcelona (Publicacions UB), through an agreement with 
Brookes. They also hold the rights to use the tool.

Hospital Anxiety and Depression Scale (HADS)  The 
Spanish version [95] of the Hospital Anxiety and Depres-
sion Scale (HADS) [96] will be used to assess anxiety and 
depression symptoms in parents. The HADS is a self-
reporting screening questionnaire composed of 14 items 
(seven items concerning depression symptoms and seven 
for anxiety symptoms) scored on a Likert scale from 0 
to 3 points, with demonstrated adequate psychometric 
properties in Spanish samples [102].

Parenting Stress Scale Short Form (PSI‑SF)  The Span-
ish adaptation [98] of the Parenting Stress Scale in its 
abbreviated version (PSI-SF, Parenting Stress Index-Short 
Form [97] will be used to assess parental stress. The scale 
allows obtaining a total score or by factors. The explora-
tory factor analysis for the Spanish adaptation identified 
two factors: Childrearing Stress and Personal Distress, 
which accounted for 48.77% of the variance. The inter-
nal consistency of these factors was high (Childrearing 
Stress: 0.90 and Personal Distress: 0.87). For inclusion 
criteria we used the total score.

Perceived Parental Competence Scale (PSOC)  To evalu-
ate parental self-efficacy, the Spanish adaptation [103] of 
the PSOC-Parental Sense of Competence Scale by John-
ston and Mash [104] will be administered. In the Span-
ish adaptation of the PSOC (PSOC-E), the two-factor 
structure (satisfaction and efficacy) was confirmed, and 
adequate reliability and validity indices were obtained. 
The internal consistency coefficient was 0.85 for the total 
scale, and 0.78 and 0.85 for the satisfaction and efficacy 
dimensions respectively [103].

Families in Early Intervention Quality of Life (FEIQoL)  The 
Families in Early Intervention Quality of Life [105] in its 
Spanish version [106] will be used. The FEIQoL asks families 
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to rate 39 FQoL features (i.e., items) on a 5-point rating scale 
from 1 = poor to 5 = excellent, and it usually takes 20 min to 
complete. The FEIQoL, in its original American version, is 
comprised of four factors: Family Relationships, Access to 
Information and Services, Overall Life Situation, and Child 
Functioning. According to factor analyses, three factors 
(Family Relationships, Access to Information and Services, 
and Child Functioning) have a better fit with Spanish fami-
lies than the four original ones [106]. The scale shows a high 
internal consistency for the total score (α = 0.94) and its fac-
tors ranged from α = 0.74 to α = 0.89.

Home Visiting Rating Scales (HOVRS‑3)  To examine 
the quality of this highly individualized VFI process car-
ried out with caregivers, four scales (relationship build-
ing with families, responsiveness to family strengths, 
facilitation of caregiver–child interaction, and collabora-
tion with caregivers) of the Home Visit Rating Scale, ver-
sion 3 (HOVRS-3) will be used [56]. Positive HOVRS-3 
scores are predictive of greater parent involvement and 
improved child language scores [56]. HOVRS-3 is com-
posed of a list of relevant practices with indicators at four 
levels of quality (excellent, good, adequate, needs sup-
port) within each of the scale domains. The scale dem-
onstrated high values of validity and reliability (alphas 
between 0.69 to 0.91 depending on subscales), good 
agreement between observers (Kappa > 0.75) as well as 
adequate predictive validity [56].

Client Satisfaction Questionnaire (CSQ‑8) and Work-
ing Alliance Inventory Adapted to Home Visiting – Short 
Revised (WAI‑SR‑HV)  To evaluate family satisfaction 
with the intervention, we will use the Spanish version [107] 
of the Client Satisfaction Questionnaire (CSQ-8) [108]. 
It is a short questionnaire of 8 items with a Likert-type 
response range from 1 to 4. It includes two open questions 
regarding the most valued aspects of the intervention and 
those that should be improved. The original tool presented 
an adequate internal consistency, obtaining an alpha of 
0.93. When used in the Spanish population, it is suitable, 
obtaining an Alpha between 0.83 and 0.90. To add greater 
validity and to be able to obtain data on caregivers’ percep-
tions of the quality of their working relationship with the 
VFI intervenor, we will use the Spanish version [109] of the 
Working Alliance Inventory Adapted to Home Visiting – 
Short Revised (WAI -SR-HV) [110, 111].

Instruments for secondary measures

M‑CHAT‑R  The Modified Checklist for Autism in 
Toddlers Revised (M-CHAT-R) questionnaire will be 
administered to assess the risk of ASD of the children 

[94]. M-CHAT-R is a detection tool that parents com-
plete in relation to their child’s usual behavior that allows, 
according to the scores obtained, to identify a low risk 
(scores 0–2), moderate risk (3–7), or high-risk (8–20) of 
presenting ASD. M-CHAT-R is a highly sensitive tool, 
designed to ensure that as many cases of ASD as possible 
are detected at early ages (16–30 months).

MCHAT-R downloads are available for free from this 
website https://​www.​mchat​screen.​com/. By downloading 
files from this website, we agree to follow the stablished 
guidelines.

Developmental Profile‑3 (DP‑3)  The Spanish inter-
view version of the Developmental Profile-3 (DP-3) will 
be used in the parent interview to assess child develop-
ment, as a secondary measure. It consists of a total of 193 
items that are not applied in their entirety in the inter-
view version but selected depending on the age of the 
child. It can be applied from birth to twelve years and 
eleven months of age [92]. DP-3 is the Spanish adapta-
tion of the latest version of the original Developmental 
Profile–II [112]. Its constructs and theoretical structure 
are based on the multidimensional model of child devel-
opment by Alpern and Boll [113], which considers five 
major areas of development: motor skills, language and 
communication, socio-emotional development, cognitive 
development, and adaptive behavior. It is a screening tool 
that allows a quick evaluation to detect possible delays 
in those five areas of child development, offering also a 
global development index of the child. Cronbach’s alpha 
values calculated separately for the different age groups, 
range between 0.83 and 0.86 for the entire sample in the 
interview version. The general development index shows 
an average internal consistency of 0.96. The correlations 
between subscales were moderate, between 0.50 and 
0.60, which was expected, given that each of them evalu-
ates a different developmental area. Furthermore, each of 
the subscales shows a higher correlation with the general 
development index than with any of the other subscales, 
which supports the independent use of the different sub-
scale scores.

Procedure
The Early Intervention Center’s professionals who are 
blind to study group placement will complete a question-
naire sent to them. To verify the inclusion criteria, the 
M-CHAT-R [94] will be completed by the professional 
working with the child based on the information provided 
by the parents and their own knowledge about the child.

Caregivers of children enrolled in the Center will be 
provided with written information about the project, 

https://www.mchatscreen.com/
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informed consent forms, questionnaires to complete, and 
instructions to self-record 10  min of play interaction at 
home with their child. Families meeting the inclusion 
criteria will be randomly assigned to the intervention or 
the control group. A member of the project staff will con-
tact the family by phone to answer questions and expand 
the information, depending on whether the participant 
belongs to the video-feedback intervention group (VFI) 
or the control group (CG).

All the materials (informed consent, questionnaires, 
videos) will be shared through Teams private channels. 
The intervention sessions will be online, conducted by 
the Teams platform. Microsoft Teams is designed with 
robust security features to ensure the safe sharing of pri-
vate data [114], and it is the platform recommended by 
the Ethical Committee of the University of Barcelona.

Four intervenors have been trained by the two first 
authors of this paper to assess PICCOLO from the vide-
orecorded caregiver-child interactions. The training 
consisted of weekly meetings for a month, each last-
ing 2.5  h. Each observer received the coding material 
previously and in the first meeting they discussed and 
commented on each of the items of the instrument. Sub-
sequently, they independently viewed and scored 20 vid-
eos, using the item descriptors. Interrater agreements for 
every subscale and total score were between 0.73 (good) 
and 0.88 (very good), according to Fleiss [115], exceed-
ing interrater agreement in the original measurement 
sample, which ranged from 0.69–0.80 [84, 86]. The VFI 
protocol was designed by the two first authors of the pro-
tocol with the collaboration of two of the original authors 
of the PICCOLO, Lori Roggman and Mark Innocenti. All 
intervenors are psychologists with experience in devel-
opmental assessment, analysis of adult–child interaction, 
and work with families.

Study design
All the participants, both in the VFI group (described 
above) and the Control group (standard intervention), 
will answer questionnaires on emotional distress (anxi-
ety, depression, parental stress), parental self-efficacy, 
and family quality of life at the time of verifying the 
inclusion criteria (T0), just after finishing the interven-
tion (T1; 6 months from being recruited and assigned to 
one of the two study arms), and six months after finish-
ing the intervention (T2; follow-up). As a secondary vari-
able, child development will be assessed, for both groups, 
at the same three measurement occasions (pre, post, 
follow-up). M-CHAT-R will be used only at T0, to verify 
compliance of the inclusion criterion of presenting a high 
risk of ASD.

Our intervention will be conducted for the VFI group, 
in addition to the intervention that children usually 

receive in their Early Intervention Centers. Children 
and their families from the control group will also 
receive the intervention typically provided by the Cent-
ers. Thus, our VFI will be complementary and different 
from that carried out by the Early Intervention Cent-
ers. Although Spain has been transitioning for years 
towards an intervention model focused on the family, 
Early Intervention Centers predominantly use a child-
centered approach. Studies show that the percentage of 
time early intervention professionals spend with fami-
lies is below international recommendations. Family-
centered practices emphasize working with families 
within their natural contexts and empowering them to 
support their child’s development, but this approach 
faces resistances from both families and profession-
als. Transitioning to family-centered practices requires 
to shift toward a more collaborative relationship with 
families (for more details about Early Intervention in 
Spain see [116–119].

Before the first VFI session, a preliminary or orienta-
tion session will be held. In this session, the first contact 
with the caregiver will be established to identify their 
concerns, interests, and needs, to explain the interven-
tion procedure to the family and introduce the caregiver 
to the PICCOLO observational tool to identify positive 
caregiver behaviors that benefit and promote child devel-
opment. The main caregiver will be told that the focus of 
the intervention will be on positive caregiver behaviors 
observed in the videos, which the intervenor will discuss 
with the caregiver. The caregiver will be informed that 
their next meeting will be the first intervention session, 
before which the intervenor will have seen a video pre-
viously sent to him/her by the caregiver, and that in this 
session they will talk about positive aspects of the inter-
action with their child. In the final part of this orientation 
session, the child’s development will be assessed with the 
DP-3 interview [92]. The caregiver will be informed that 
assessing the child’s development will help the intervenor 
to know more about the child.

Bimonthly VFI sessions will be conducted for 6 months 
(a total of 12 sessions per family) via videoconference 
with the participant caregiver at home. Each session 
will last approximately 60 to 90 min. Before the first ses-
sion, the family will be asked to record a 10-min video of 
play interaction with their child at home following the 
instruction “Play with your child as you usually do.” Some 
play materials will be suggested: i) children’s books, ii) 
toys for symbolic or fictional play and iii) manipulative 
toys (for example, puzzles or building games). Caregivers 
will use their own toys and they will be encouraged to use 
two or three different toys during the recording.

The caregiver will record one video every two sessions, 
that is, at end of the evenly numbered sessions (2, 4, 6, 



Page 10 of 19Vilaseca et al. BMC Psychology          (2025) 13:196 

etc.), so that each video will be used in two intervention 
sessions. One video for every two sessions is required, 
instead of one per session, to reduce demand on the 
family, to maximize the usefulness of the 10 min videos 
as a resource for identifying existing strengths in par-
ent–child interactions, and to allow time for the family 
to change before another video is recorded. Every video 
will be used for intervention within a time limit of one 
month, because a newer video may show more or newer 
positive caregiver behaviors. The video recorded to assess 
inclusion criteria will be the material for the first two 
sessions.

The intervention sessions will be carried out by spe-
cialized professionals, noted above, who have been 
trained in positive video feedback strategies by the main 
researchers of the project. Intervention fidelity will be 
assessed with the HOVRS-3 with minor adaptations to 
our context reviewed by the measure developers [56] 

and according to a checklist derived from the interven-
tion structure, analyzing 20% of the VFI sessions car-
ried out by the professionals in this research.

Participants in the control group will not receive the 
intervention, but they will self-record caregiver-child 
play interactions under the same conditions as the 
intervention group at the three time points in which 
the questionnaires will be answered and the child’s 
development will be assessed. Participants in this group 
will receive monthly phone calls from a member of the 
team, to maintain contact and talk about changes in the 
child or the family context.

Figure  2 presents a scheme of the protocol design, 
and the measures included.

Intervention session structure
Figure  3 illustrates the general structure of intervention 
sessions.

Fig. 2  Protocol design
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The session begins by asking the caregiver about the 
news since the last session, about the child’s progress 
and how the caregiver and the family are doing. The 
caregiver is also asked to comment on whether she has 
been able to implement the goals selected together in 
the previous session as well as discuss what is work-
ing for them and what is not. Each session will focus on 
three specific caregiver’s behaviors, selected from the 29 
items of PICCOLO. The PICCOLO behaviors will not be 
addressed in the sessions in a predetermined or consist-
ent order across all participants, but rather they will be 
order individualized to each caregivers’ strengths, begin-
ning with the PICCOLO behaviors that they already do 
often or sometimes. The behaviors focused on in each 
session will be selected based on a combination of crite-
ria, that the behavior: a) appears in the video recording 
for that session; and b) belongs to at least two different 
PICCOLO domains (affection, responsiveness, encour-
agement, teaching). In the first sessions, preference will 
also be given to those behaviors that best connect with 
the parent’s main concerns about child’s development 
and to behaviors that have appeared clearly, frequently 
and consistently in the video (PICCOLO score of 2), 
although in some cases PICCOLO items that have scored 
1 may also be used. It is to be expected that, in the course 
of the family’s participation, all the behaviors included 

in PICCOLO will appear in one or more of the record-
ings. Behaviors that do not appear can be introduced 
through the strategy of linking with other behaviors in 
which parents show strength. For example, if a caregiver 
scores high on naming objects, a link can be established 
between naming and asking the child to name objects; or 
if a parent is responsive to child vocalizations (Respon-
siveness) this parenting behavior can be noted to the par-
ent to encourage them to also repeat or expand the child’s 
vocalizations (Teaching).

In each session, the caregiver will be shown video clips 
that clearly show the identified positive caregiver’s behav-
iors and how they relate to what the child is doing, to give 
the primary caregiver the opportunity to observe them-
selves performing positive behaviors. Informative and 
reflective feedback will be provided to the caregiver.

Video feedback begins with the intervenor asking the 
caregiver questions about the video clip that is being 
shared and analyzed. These questions are a valuable 
aspect of coaching interventions [59] identifying four 
types of reflective questions: awareness, analysis, alter-
natives, and action. Awareness questions promote the 
caregiver’s recognition about what they already know or 
do. These are who, what, when, and where questions. For 
example: “What do you see yourself doing in this video 
segment? “When do you usually do…?”, “At what times 

Fig. 3  Structure of the intervention sessions
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or activities do you usually…?”, “Where do you usually 
do…?”. Analysis questions encourage the caregiver to 
compare the current state with the desired one. They are 
how and why questions. For example, “Why would you 
say you have done…?”, “Why do you think what you did 
will help your child’s development?” or "How did you do 
it?". Questions about alternatives encourage the caregiver 
to think about options to achieve goals in the future, as, 
for example, “What other games do you think you can 
introduce to continue…?” or “At what times do you think 
you could practice…?”. Finally, action questions help the 
caregiver and the intervenor to plan together. For exam-
ple, “What games do you think you could do for the next 
video?” or “At what other times do you think you could 
do what we have discussed (repeat or expand the child’s 
vocalizations)?”.

These questions promote self-reflection by the caregiv-
ers and guide him/her to find ways to attend to the child’s 
and the family’s needs and concerns about the child’s 
development between the intervention sessions. At the 
end of the first session, the intervenor will design, in col-
laboration with the caregiver, an individualized family 
support program, specifying what behaviors he/she can 
continue to carry out at home in daily routines to pro-
mote the child’s development. This plan will be prepared 
in writing and sent to parents by email. In each session, 
the objectives of the previous plan and how they have 
been carried out at home will be reviewed with the main 
caregiver. Doubts and concerns of the caregiver will be 
addressed. These will vary for each child and family.

From the reflective questions posed by the intervenor 
and the answers and comments provided by the caregiver, 
informative feedback is co-constructed for every positive 
behavior. After the review and discussion of the video 
clips, the intervenor formulates summarized informa-
tive feedback, using guidelines developed by Innocenti 
and Roggman [52], using a series of prompts: describe 
what the parent did for this item, describe how the child 
responded, explain how it helps the child’s development 
in ways that matter to the parent, and ask about other 
opportunities to interact similarly with the child.

In addition, every two sessions the caregiver will be 
provided with visual support for the video feedback ses-
sions in a book with pictures or images taken from the 
audiovisual records (electronic book, e-book, or a Pow-
erPoint or PDF document). Each page of the book will 
illustrate a caregiver behavior that supports child’s devel-
opment and corresponds with an item of PICCOLO. The 
image will be accompanied by a brief description of the 
caregiver’s behavior and its relation to child develop-
ment, in simple and direct language, as if the child or 
parent were speaking. Text accompanying the image can 

be included below the image (for example, “I love that 
my mom plays what I want to play” or “I like it when 
my mom encourages me to try something new”), bal-
loons typical of comics (for example, the mother says 
“I am happy when my daughter say a word or two and I 
can repeat what she says”, or the child can say, “Yum, this 
soup is good!”). The child’s “words” in the book usually 
seem very encouraging to the caregiver. In addition, the 
text will include some reference on the benefits for the 
child’s development, as, for example, “…and it helps me 
to learn words” or “…it makes me feel safe”.

These picture books will be sent to parents along with 
the biweekly plan. Parents are encouraged to read the 
book with their child between video feedback visits, and 
to share it with other caregivers of the child and/or other 
family members. This “book-making” intervention has 
been found effective for families with children with dis-
abilities and those at-risk for later school failure [120, 
121] and has been used successfully in other studies to 
reinforce positive aspects of the interaction between a 
caregiver and his/her child [52, 122].

Figure 4 shows some examples of picture book pages.
Each session will close with a summary of what has 

been discussed, and an appointment will be set for the 
next session.

Sample size determination
A power analysis has been carried out considering pos-
sible differences in the primary response variables after 
completing the intervention. Taking as reference the 
effects found in this type of interventions based on the 
improvement of parental relationships [9,  123], vari-
ous scenarios have been simulated, calculating the sam-
ple sizes necessary for separate contrasts. In this sense, 
those results obtained in intermediate situations (i.e. 
conservative) have been considered in relation to the 
effect sizes and the desired statistical power. Specifically, 
to detect moderate effect sizes (e.g. standardized differ-
ences between groups around 0.5 in the primary vari-
ables), with a statistical power of 90% and an alpha risk of 
0.05, 25 families will be necessary in each group. Assum-
ing a 20% loss throughout the longitudinal study, the total 
sample required will be 60 families.

Randomization
Families that meet study entry criteria will be randomly 
assigned to one of the two study arms by a software rou-
tine. This routine generates anonymous IDs and then 
randomly assigns them to either the intervention or the 
control group. Thus, random assignment will be made 
before any recruitment, thus reducing allocation bias. 
Additionally, groups’ equivalence will be tested for all 
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primary outcomes as well as relevant covariates (e.g., 
sociodemographic factors).

Blinding
Single blinding will be applied during the evaluation/
recording phases of variables, as well as in the statistical 
analysis phase. In this regard, anonymous alphanumeri-
cal IDs will be employed by the coders and data analysts. 
Study group assignment will not be shared with the Early 
Intervention Centers.

Equipment
The program requires that the families have an internet 
connection and the ability to auto record caregiver-child 
interactions (tablet, mobile phone, computer, camera, 
etc.). Participants will receive an invitation to add a pri-
vate Teams channel.

Data analysis
The statistical analyses proposed for this project will 
largely follow the principles and recommendations for 
controlled trials of randomized groups included in the 
CONSORT guide [124]. The primary and secondary 
variables proposed in the project will be summarized for 

each group depending on their measurement scale (fre-
quencies, means, standard deviations, medians, IQRs, 
95% confidence intervals). With the objective of quan-
tifying the effectiveness of the intervention, parametric 
and/or non-parametric tests will be used, depending on 
the distributional characteristics of the primary response 
variables in the samples, after completing the interven-
tion (post-intervention measure; T1). The comparison 
of the groups 6 months after the end of the intervention 
(follow-up measure; T2) will be carried out using a gen-
eralized estimating equations (GEE) model; thus, allow-
ing control for the baseline -T0, and accounting for the 
interdependence between post measurement and follow-
up. In this case, factors corresponding to time (weeks 0, 
24, 48), group (intervention, control), and their interac-
tion will be taken as fixed effects.

To evaluate trajectories of change in the variables 
related to parenting, parental self-efficacy, and psycho-
logical well-being, random-effects models will be used. 
In all cases a Gaussian response will be assumed but the 
distributional assumptions of the residuals in the differ-
ent models will be checked and validated. In these mod-
els, the fixed factor of greatest interest is the interaction 
between time (there will be 3 measurement occasions 

Fig. 4  Samples of images of the picture books
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that occurred in weeks 0 to 24) and the group (interven-
tion, control). As random effects, the intercepts (esti-
mated constants in the baseline) and the terms related 
to change patterns due to time will be included in the 
models if these improve model fit. Adding interactions 
between change patterns and group might also provide 
highly relevant information to demonstrate the effective-
ness of the intervention.

Data care
Families will send audiovisual records through private 
channels of the Teams platform. As we indicated pre-
viously, Teams has been identified as a secure way to 
transmit personally identifying information [114]. All 
information collected in this project will be treated confi-
dentially, maintaining anonymity at all times. Participants 
will be entered into the databases with an alphanumeric 
identifier without reference to personal information that 
could reveal their identity. The databases, therefore, will 
be anonymized and will be hosted on servers at the Uni-
versity of Barcelona, guaranteeing security. The people in 
charge of computer data management and the evaluators 
will be different people, so the anonymity of the partici-
pants will once again be guaranteed.

Ethics
The study was approved by the University of Barcelona’s 
Bioethics Commission (CBUB) according to the Inter-
national Ethical Guidelines for Health-related Research 
Involving Humans prepared by the Council for Inter-
national Organizations of Medical Sciences (CIOMS) 
in collaboration with the World Health Organization 
(WHO), and the WMA Declaration of Helsinki—Ethical 
Principles for Medical Research Involving Human Sub-
jects. Institutional Review Board (IRB00003099). Partici-
pants signed an informed consent document.

Feasibility of the study and planned contingency plan
In every study it is necessary to anticipate those criti-
cal aspects or difficulties that we may encounter during 
its execution, as well as schedule an appropriate contin-
gency plan for this. In our case, there may be difficulty 
obtaining the sample. To do this, we have different col-
laborating centers that are interested in the research, 
and we also have other contacts from Early Care Cent-
ers. Likewise, as it is a longitudinal study, we could have 
participating families who drop out of the study. This 
has been considered in the sample estimate, increasing 
the required sample by 20%. Additionally, a critical point 
lies in the training of interveners, specifically in the dif-
ficulty in achieving quality standards. To this end, and as 
a contingency plan, the Ips of the project will be able to 
accompany/advise the interveners in the first phases in 

case they do not reach these standards at the beginning 
of the phase of contact with families. Finally, in the ana-
lytical phase, there may be difficulty fitting some of the 
models (see Data Analysis section), especially in the case 
of trajectories modeling. If necessary, Bayesian models 
will be used which, despite being affected by the sample 
size in terms of precision and statistical power, allow esti-
mating the effects without the main convergence prob-
lems of the maximum likelihood estimators.

Discussion
This protocol describes an RCT to test whether a 
strengths-based VFI (12–18  h over 6  months) exerts a 
positive effect in caregivers’ behaviors measured by PIC-
COLO [21, 84, 86, 99, 100] and in other measures such 
as caregiver emotional distress, parental self-efficacy and 
family quality of life in mothers and fathers with children 
with ASD or at risk between 24 and 36 months old. The 
VFI protocol is based on recommended practices [63] 
and in collaborative work with families to build positive 
relationships with them [51, 125].

This protocol has five key strengths: (1) This study 
will remedy the lack of scientific evidence on strengths-
based parent mediated interventions for autism spec-
trum disorder (2) [7, 90, 126]. This will be the first study 
to test the 29 items of PICCOLO, a practical observa-
tional measure of developmentally supportive caregiving 
behaviors, as a resource for early intervention profession-
als to provide effective positive feedback to caregivers 
about how they can increase their support of their chil-
dren’s development. (3) This will be one of few studies to 
analyze the long-term results of a parent-mediated inter-
vention in mothers and fathers of children with or at risk 
for ASD. The present study was designed as a longitudi-
nal approach to evaluate the impact of an intervention 
based on VFI, as well as the stability of its impact over 
time. In this sense, the effectiveness of the intervention 
can be adequately assessed by using a randomized group 
design. By having 3 measurement occasions for the main 
outcomes, it will be possible to estimate the patterns of 
individual change and to study whether there are differ-
ences in these depending on the group to which the fam-
ily was assigned. (4) To have a control group increases 
the rigor of the study to evaluate the effectiveness of the 
intervention (5) Including fathers in this intervention is 
an added merit, since the majority of VFI has been done 
with mothers.

This protocol also has some limitations. First, the sam-
ple size is one of the main limitations of this study. We 
have established a sample size that allows us to detect 
moderate to high differences, according to the effect sizes 
found in previous studies and considering a loss of cases 
throughout the longitudinal study. However, this sample 
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size for the two-arm study might be insufficient for mod-
eling purposes. Additionally, having only three meas-
urement points throughout the study will not allow the 
inclusion of nonlinear patterns of change in the models 
of individual trajectories.

Another limitation is that the control group, receiving 
services as usual, are often working with professionals who 
continue to develop their skills, using various professional 
development resources, and may therefore be learning 
about more equitable and engaging approaches for working 
with families, which may increase their effectiveness. Infor-
mation from the professionals working with these families 
may be valuable for identifying and statistically controlling 
for improvements in their services that could potentially 
limit group differences. Additionally, an underlying issue 
is the intensity of intervention, considering that we are 
increasing the amount of intervention time that children 
and their families receive, adding an average of two hours 
per month to those that they are receiving at their Centers. 
We may not be able to differentiate between the effects of 
our intervention protocol and the effects of increasing the 
intervention amount of time. Nevertheless, we should con-
sider that the quantity of time may not be the most relevant 
factor, but rather the quality of intervention [127].

Also, we are using a screening test to recruit children 
with ASD or at risk. The M-Chat-R is a screening test 
that has some limitations, such as false positives. For this 
reason, we will consider a high score (M-CHAT-R scores 
equal or higher than 8 points) to be sure that children 
present a high risk of autism. It would be appropriate 
to confirm this diagnosis using the standardize Autism 
Diagnostic Observation Schedule (ADOS) [128].

In conclusion, if this VFI intervention program proves 
to be effective, it could be generalized to other caregiv-
ers with children with neurodevelopmental disorders or 
developmental delays and could be applied to other fami-
lies receiving early intervention services. Additionally, 
the video-conference approach used in this study could 
be a very cost-effective intervention for families with 
children with developmental delays who live far away or 
have few resources.

Finally, this VFI intervention program could help train 
early intervention professionals to use effective coaching 
strategies with families using a family centered approach, 
working more with families instead of working directly 
with the child [51, 119]. Also, it could help families with 
children with developmental delays to interact more with 
their children at home and thereby more effectively pro-
mote their development. Scientific evidence suggests that 
coaching caregivers of young children with ASD or at 
risk at home, leads to children’s improved language and 
communication behaviors, social and cognitive func-
tioning, adaptative behavior and daily living skills [129, 

130]. Caregivers are accustomed to observing what a 
professional does with their child, rather than interacting 
with their child during early intervention sessions [130], 
therefore, we need a change in point of view, both for 
professionals and for families. This VFI protocol could 
add to the evidence supporting responsive, collabora-
tive, strengths-based parent-mediated interventions 
for autism spectrum disorder, that is likely to be more 
appealing to parents than being trained to be behaviorists 
[5, 126].
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