
 

 

 
 
 
 
Telemedicine in the Kingdom of Saudi 
Arabia: The feasibility of delivering parent-
mediated early intervention targeting social 
communication in autism. 
A thesis submitted to the University of Reading in fulfilment for the 

degree of Doctor of Philosophy in Clinical Language Sciences  
Department of Clinical Language Sciences 

Wafa Ibrahim Alatar 
September 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 

 

Declaration 

I confirm that this is my own work and the use of all material from other sources has been 

properly and fully acknowledged. 

 

Wafa Alatar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 

 

Acknowledgements 

I have received tremendous support and assistance throughout my PhD journey. I want to 

thank the Ministry of Defence Medical Services for funding my scholarship. I am deeply 

grateful to all the parents who participated in the research and helped me achieve my goals. 

My sincere thanks to my supervisors for their dedication and guidance through every stage of 

the process. I want to thank them for their support and all the opportunities I was given to 

further my research. I want to express my appreciation to my colleagues at Prince Sultan 

Military Medical City for their extraordinary collaboration. My research would have been 

impossible without their aid and support. I also appreciate the help from the team at the Child 

Development Centre at King Abdullah bin Abdulaziz University Hospital. Finally, I would 

like to express my gratitude to my parents, sister, brothers, and friends for their massive 

understanding and encouragement in the past few years.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 

 

Abstract 

Background: Evidence on the effectiveness of telemedicine in coaching parents of autistic 

children on naturalistic developmental early interventions (EI) is limited and conducted in 

Western countries. In the Saudi context, little is known about EI services and the feasibility of 

telemedicine in coaching parents.  

Aims: 1) Examine the literature on the effectiveness of telemedicine in coaching parents to 

implement naturalistic developmental EI on child's social communication; 2) Investigate 

parents' and speech and language therapists' (SLTs) perceptions of EI and describe 

community-based practice with the aim of enhancing it, and 3) Investigate the feasibility of 

telemedicine to deliver community-based practice in coaching parents.  

Methods: A rapid review evaluated intervention characteristics, outcomes, and research 

quality in nine studies. Action research employed semi-structured interviews with six parents' 

and four SLTs' investigated the second aim. A sample of 47 parents completed the survey 

investigating telemedicine acceptability and intention to use. Finally, eleven parent-child 

dyads participated in a pre-post feasibility study investigating telemedicine's implementation, 

usability, and acceptability.  

Results: Review findings suggest insufficient evidence for the effectiveness of telemedicine 

on child's social communication. Action research showed that SLTs' EI practice was one-to-

one, therapist-implemented or hybrid, with no consistent parent training. SLTs' reported 

engaging parents in EI was challenging. Findings showed parents have mixed views about the 

service. Parents reported raising autistic children was effortful, and parents wanted more 

support. The surveys revealed high telemedicine acceptability, usability, and intention to use. 

In the feasibility study, parents showed low-moderate fidelity scores for full achievement and 

scored moderate-high for partial achievement of strategies. No significant treatment 

difference was observed in children's social communication.  

Conclusions: More high-quality research is required to examine the effectiveness of 

telemedicine applications on child's social communication in community-based settings to 

support access and continuity of therapy in EI services.  
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Chapter 1: Introduction 

1.1 Summary 

The prevalence of children identified with autism spectrum disorder (ASD)1 is 1% to 

1.8% globally (Elsabbagh et al., 2012). Data from the Center for Disease Control and 

Prevention (CDC) showed 1 in 54 children is diagnosed with ASD in the United States (CDC, 

2020). Parents have reported insufficient autism services across different countries in the 

world (Alnemary, Aldhalaan, et al., 2017; Corcoran et al., 2015; Daniels et al., 2017). A 

survey completed by 205 families of autistic children in the Kingdom of Saudi Arabia (KSA) 

showed that 29% of the families travel outside their cities of residence to another city or 

country to receive EI services, especially those who live in non-major cities (Alnemary, 

Aldhalaan, et al., 2017).  

The increasing prevalence of ASD has provoked widespread public health concern 

about the generated gap between available resources and consumer demand (Green, 2019; 

Wainer & Ingersoll, 2013). To solve the inequity of accessing intervention services, 

researchers suggest redesigning service delivery systems by actively engaging parents in 

therapy implementation (Green, 2019; Oono et al., 2013). In addition, the use of telemedicine 

will help overcome the barriers that time and distance create for medically underserved 

groups (Burke & Hall, 2015; Knutsen et al., 2016). 

The KSA is divided geographically into 13 provinces. According to the 

Communications and Information Technology Commission (CITC), 97.8% of the Saudi 

population aged 10-74 years have access to the internet in all provinces (CITC Yearly Report 

p.97, 2020). The expansion of telemedicine services was initiated by the Ministry of Health 

 

1 The term Autism Spectrum Disorder (ASD) was used to refer to formal clinical diagnosis.  
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(MOH) in a qualitative shift with the Saudi 2030 Vision (MOH, 2018). The MOH has 

launched an application (Seha) that offer audio and video consultations and was able to cover 

all the kingdom successfully (MOH, 2018). Therefore, coaching parents of autistic children 

via telemedicine is potentially an effective service delivery model in autism (Ferguson et al., 

2019; Unholz et al., 2020).  

In evaluating the feasibility of telemedicine implementation in community-based 

social communication intervention for autism, this thesis addressed issues of accessibility to 

intervention for rural and mobile populations and the acceptability of parent-mediated 

intervention using video feedback in Arabic culture. The studies will investigate key areas of 

implementation, practicality, usability, acceptability, and effectiveness.  

1.2 Autism Spectrum Disorder (ASD) 

ASD is a neurodevelopmental disorder characterised by persistent deficits in 

reciprocal interaction, social communication, and the presence of restricted and repetitive 

behaviours (American Psychological Association [APA], 2013; World Health Organization 

[WHO], 2021). According to the fifth edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5), the diagnostic criteria for ASD include persistent deficits in two 

domains i) social communication and social interaction and ii) restricted, repetitive patterns of 

behaviour, interests, or activities (APA, 2013). 

The deficits in the social communication and interaction domain manifested in deficits 

in social-emotional reciprocity, nonverbal communication, and developing and maintaining 

relationships. Deficits in social-emotional reciprocity include but are not limited to difficulty 

initiating or responding to social interaction, abnormal social approach, and difficulty in 

having back-and-forth conversation. Impaired nonverbal communication such as 
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abnormalities in eye contact and body gestures, difficulty understanding gestures, and poor 

coordination of verbal and nonverbal communication are also core features of ASD.  

Deficits in the restricted or repetitive behaviours domain include i) stereotyped or 

repetitive motor movements, use of objects, or speech, ii) ritualised behaviours or inflexible 

adherence to routines, iii) highly restricted, fixated interests that are abnormal in intensity or 

focus, and iv) hyper- or hypo-reactivity or unusual interest to sensory input. To meet 

diagnostic criteria for ASD according to DSM-5, the individual must have persistent deficits 

in each of three areas of social communication and interaction and at least two of four types of 

restricted, repetitive behaviours. Moreover, these ASD characteristics must be present in the 

early developmental period and can be diagnosed by history.  

The prevalence of ASD globally is between 1% to 1.8% (Elsabbagh et al., 2012). The 

prevalence of ASD in boys is 4.3 times higher than in girls (CDC, 2020). Recent evidence 

showed that the incidence of ASD had increased rapidly over time (Hill et al., 2014). 

Researchers suggest that the increase in ASD prevalence is likely resulting from changes in 

diagnostic criteria, awareness, and accessibility to autism services (Hill et al., 2014). 

However, the possibility that ASD has truly increased over time remains to be adequately 

tested (Hill et al., 2014).  

Researchers suggest that ASD is a multifactorial disorder linked to multiple genetic 

and environmental factors (Rutter & Thapar, 2014). Strong evidence on genetic involvement 

was established from studies on twins (Rutter & Thapar, 2014). Researchers investigated the 

aetiology of autism and reported that the heritability among twins ranges between 64% to 

91% and have concluded that ASD is due to strong genetic effects (Tick et al., 2016). 

Moreover, a growing body of evidence links ASD to environmental factors, e.g., prenatal 

maternal nutrition, medications, and exposure to chemicals (Lyall et al., 2014). However, 

these environmental factors are reported to associate with a broader range of 
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neurodevelopmental and psychiatric conditions and are not unique risk factors to ASD (Lyall 

et al., 2014).  

Studies of early brain development in ASD reveal atypical growth and abnormal 

cortical connectivity (Stigler & McDougle, 2013; Sullivan et al., 2014). Researchers reported 

an imbalance between distal and local cortical connectivity in autistic children with a decrease 

in distal/global connectivity and an increase in local connectivity (Sullivan et al., 2014). The 

reported abnormalities were often noticed in cortical regions involved in social and 

communication development, e.g., frontotemporal regions (Sullivan et al., 2014). The cortical 

abnormalities in early brain development are likely leading to atypical development in ASD 

(Sullivan et al., 2014). 

Previous research demonstrates that experience facilitates cortical connectivity across 

brain regions (Walden & Hurley, 2006). Researchers suggest that lack of social engagement 

will influence cortical specialisation and connectivity, leading to impaired social 

communication and language (Sullivan et al., 2014). Since the early experiences of young 

autistic children occur mainly within social interaction contexts, i.e., child-caregiver 

interaction, deficits in child's ability to engage in social interaction will limit the instances for 

learning language and social-communication skills (Sullivan et al., 2014). Moreover, early 

experiences within social contexts are reported to have an important effect on brain 

development as well as for developmental trajectories in young autistic children (Sullivan et 

al., 2014). Thus, early interventions that target core deficits in social and communication will 

have implications on the experience-dependent aspects of cortical development (Walden & 

Hurley, 2006). 

1.3 Early Interventions for Autistic Children 

Researchers reported a crucial need for the development of ASD interventions during 

the first years of life (Bradshaw et al., 2015; Dawson, 2008; Fuller & Kaiser, 2019; Kornack 
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et al., 2014). Early intervention (EI) is recommended practice for autistic children within 

national guidelines for autism in many countries in the world (Haute Autorité de Santé, 2012; 

National Institute for Health and Care Excellence (NICE), 2013; Health Council of the 

Netherlands, 2009). Evidence for the importance of EI is supported by critical periods of brain 

development and connectivity (Dawson, 2008; Pierce et al., 2016; Sullivan et al., 2014; Wolff 

et al., 2012). EI is particularly critical for autistic children because, without intervention, the 

deficits associated with ASD can negatively affect their learning and developmental progress 

(Dawson et al., 2012). 

EI programs work to lessen the identified features and to facilitate overall adaptive, 

cognitive, communication, and social functioning (Oono et al., 2013; Reichow et al., 2018). 

Several approaches of EI have been developed to target the core features and related 

challenges associated with ASD, such as developmental, behavioural, sensory-based, play-

based, and animal-assisted interventions (Sandbank et al., 2020). These EI approaches vary in 

their underlying theories, intervention targets, instructional procedures, and techniques. 

Although all core features of autism need to be addressed early in childhood, social 

communication is of particular concern as deficits in this domain are correlated with long-

term functioning and independence. 

Moreover, researchers suggested that early deficits in social communication and 

language skills predicted social functioning and independence in autistic adults (Gillespie-

Lynch et al., 2012). Thus, targeting social communication skills in EI programs is critical to 

improving autistic children's ability to live and function independently (Erickson Tomaino et 

al., 2014). A recent meta-analysis of 29 studies found more significant improvements in social 

communication outcomes in participants in intervention groups than in control groups 

following EI (Fuller and Kaiser, 2019).  
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EI could have an impact on the quality of life of autistic children by altering 

developmental trajectories and minimising long-term negative effects (Bottema-Beutel et al., 

2014; Bradshaw et al., 2015). Researchers reported a reduction in long-term ASD 

characteristics for six years after the implementation of EI program (Pickles et al., 2016). 

Another study reported gains on core autism characteristics, and adaptive behaviours were 

maintained two years after EI (Estes et al., 2015). Long-term language improvements were 

also reported in ASD children after receiving EI that targets social communication skills 

(Kasari et al., 2010). In some cases, children who received EI no longer met the criteria for 

ASD diagnosis (Barnevik Olsson et al., 2015; Estes et al., 2015). Further, EI services may 

potentially increase access to mainstream education placements and reduce the need for 

intensive long-term support services (Kovshoff et al., 2011).  

1.3.1 The Behavioural Approach 

The most widespread approach of early intervention is the Applied Behavioural 

Analysis (ABA) (Lovaas, 1987). The ABA principles were developed based on Skinner's 

operant learning theory (Skinner, 1957). The early intensive behavioural intervention (EIBI) 

is a well-established treatment approach based on the principles of ABA (Reichow et al., 

2018). The ABA-based interventions are designed to improve the developmental and 

educational outcomes of autistic children and other developmental disorders (Eikeseth et al., 

2014). In the ABA approach, the target skills are chosen based on functional areas of child 's 

needs and characterised by the discrete presentation of a stimulus, prompting targeted 

response, and followed by positive reinforcement e.g., toys, in the presence of the targeted 

response (Sandbank et al., 2020).  

The Discrete Trial Training (DTT) is the most common technique used within the 

EIBI and ABA-based interventions (Eikeseth et al., 2014; Reichow et al., 2018). The DTT 

involves teaching the child to attend to specific environmental cues using precise antecedent, 
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teaching, and reinforcement practice (Eikeseth et al., 2014). The DTT uses massed-practice 

periods of preselected tasks and is controlled by adults in highly structured interaction 

(Eikeseth et al., 2014). The literature on DTT or didactic behavioural model in EI for autistic 

children has constantly been growing over the past decades. Many published studies have 

demonstrated the efficacy of the DTT to improve language skills, IQ, and adaptive behaviours 

(Peters-Scheffer et al., 2011; Reichow et al., 2018). However, the lack of RCTs raise concerns 

about the quality of evidence for DTT interventions (Hume et al., 2021).  

Despite the reported findings from the efficacy studies, the DTT has been criticised for 

failing to focus on generalisation and spontaneous initiation of communication (Rogers, 

2006). By targeting social communication skills using highly structured adult-directed 

teaching drills, the purpose of functional communication is lost (Rogers, 2006). In response to 

this limitation, the naturalistic behavioural model was developed (Ingersoll, 2010). In this 

model, the intervention is delivered in natural environments and focused on the child's 

initiations and functional social interactions instead of adult-directed teaching (Blackwell & 

Stockall, 2021).  

Many naturalistic behavioural interventions have been developed, e.g., Incidental 

teaching, Milieu teaching, and Pivotal Response Treatment (PRT) (Blackwell & Stockall, 

2021; Lang et al., 2016). The naturalistic behavioural models are also based on Skinner's 

operant learning theory (Skinner, 1957). Key differences between the didactic behavioural 

model (e.g., DTT) and the naturalistic behavioural model (e.g., PRT) were defined by McGee 

et al. (1983). In the naturalistic behavioural model, the teaching episodes are initiated by the 

child (following child's lead), using intrinsic reinforcers and occur in natural contexts. 

Empirical support for the efficacy of the naturalistic behavioural approach in the EI of 

autistic children is substantial (Hume et al., 2021). However, researchers suggest that ABA-

based interventions, including naturalistic behavioural interventions, show some evidence of 
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effectiveness, but limited number of RCTs remains a concern for this type of interventions 

(Sandbank et al., 2020). Further, most of the established evidence on the ABA-based 

interventions delivered in a one-to-one basis with an intensity of 20-40 hours per week by a 

highly trained autism professional (Reichow et al., 2018).  

1.3.2 The Developmental Approach  

Another approach followed in EI is the developmental approach (also referred to as 

the developmental pragmatic approach) (Binns & Cardy, 2019; Ingersoll, 2010). This 

approach is derived from the social pragmatic model of language acquisition (Bates, 1976), 

and developmental theory (Piaget, 1936). For example, in typical development, infants can 

engage in synchronised face-to-face interaction in which they can use vocalisations and 

movements at three months, respond to joint attention at six months, and begin to initiate joint 

attention at nine months old (Bottema-Beutel et al., 2014).  

In the developmental approach, the intervention goals are derived from child's overall 

developmental profile and delivered in the context of child's daily routines (Sandbank et al., 

2020; Wagner et al., 2014). The developmental interventions focus on improving parent-child 

and child-child interactions as a pathway to improve social communication and other 

developmental skills (Sandbank et al., 2020). By doing so, the developmental interventions 

target child's developmental needs and create a framework for individualised treatment plans 

(Wagner et al., 2014). 

 Researchers identified five shared components in the interventions based on the 

developmental approach. These components are following the sequence of typical 

development, using principles of developmental science, relationship-based, play-based, and 

child-centred (Wagner et al., 2014). Moreover, the developmental approach focuses on 

improving the synchrony and reciprocity of parent-child natural interactions by increasing 

parental sensitivity and responsivity to child's communication bids for optimum child's 
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learning (Wagner et al., 2014). Parental involvement can help overcome difficulties that 

autistic children may have in conveying information from one setting to another and can 

promote consistency between home and intervention settings (Smith & Iadarola, 2015). 

Some of the well-known developmental models are the DIR/Floortime (Greenspan & 

Wieder, 2006), SCERTS (Woods et al., 2012), Hanen's More Than Words (Carter et al., 

2011), and PACT (Green et al., 2010). These developmental interventions targets core 

impairments in joint attention, social communication, and social play (Wagner et al., 2014). 

Moreover, the inclusion of parents in the developmental approach is an important part of the 

relationship-based nature of the intervention (Wagner et al., 2014).  

EIs that target early preverbal behaviours, e.g., synchronised face-to-face interaction 

and joint attention, are developmentally important for autistic children as they can enhance 

future language and social development (Parsons et al., 2017). Previous studies of 

developmental interventions reported improvements in ASD features (Pajareya & 

Nopmaneejumruslers, 2011; Pickles et al., 2016), joint engagement (Pajareya & 

Nopmaneejumruslers, 2011), and language skills (Sigman & Ruskin, 1999). Researchers also 

reported enhanced parent-child synchronicity and social interaction following developmental 

intervention (Green et al., 2010). A meta-analysis suggests the efficacy of developmental 

interventions, particularly for supporting the acquisition of social communication skills, 

which represents a core challenge for young autistic children (Sandbank et al., 2020).  

1.3.3 The Naturalistic Developmental Behavioural Interventions  

A new approach called the naturalistic developmental behavioural interventions 

(NDBI) was described by Schreibman et al. (2015) combined the traditional behavioural 

approach with the developmental approach. The NDBI use a variety of behavioural principles 

to target developmentally appropriate skills in natural contexts (Schreibman et al., 2015; 

Tiede & Walton, 2019). The NDBI are delivered primarily during play, but the interaction 
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within this context is controlled by both the child and the adult (Sandbank et al., 2020). 

Interventions categorised as NDBI include the Early Start Denver Model (ESDM) and Joint 

Attention, Symbolic Play, Engagement, and Regulation (JASPER) (Tiede & Walton, 2019).  

A recent systematic review suggests the NDBI is the most supported intervention 

approach by evidence from RCTs (Sandbank et al., 2020). Researchers reported significant 

improvements in child's cognition and adaptive behaviour and for decreasing the severity of 

ASD features following NDBI (Dawson et al., 2010). Significant gains in parent-child joint 

engagement following NDBI has been also reported (Kasari et al., 2015). Two meta-analyses 

suggest that NDBI may be particularly effective for improving social communication, 

cognitive development, language, and play skills (Sandbank et al., 2020; Tiede & Walton, 

2019).  

1.3.4 Moderators and Mediators of EI  

  Several child, family and intervention characteristics can be expected to influence EI 

outcomes, e.g., the severity of ASD traits, parental stress, and dose of intervention 

(Debodinance et al., 2017). Expanding knowledge on intervention mechanisms is important to 

enhance and innovate clinical practice (Pickles et al., 2015). Understanding the predictors of 

outcomes in EI is crucial to select the most effective EI program for a particular child (Vivanti 

et al., 2014).  

Researchers suggested that social or joint engagement predicted EI outcomes in 

autistic children (Shih et al., 2021; Smith et al., 2015). Researchers reported that pre-

intervention social engagement levels predicted EIBI outcomes, specifically IQ and adaptive 

behaviours (Smith et al., 2015). A study that examined the mediating effect of joint 

engagement on children's initiations of joint attention (IJA) following JASPER intervention 

concluded that time spent in joint engagement mediates 69% of the effect of JASPER 

intervention on children's social communication skills (Shih et al., 2021). Researchers 
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reported that joint engagement mediates the effect of JASPER specifically on IJA (Shih et al., 

2021). Another study proposed social attention as a potential moderator or mediator of 

outcomes in EI (Dawson et al., 2012). Researchers suggest that EIs that target social attention 

help increase the opportunities for learning, thereby promoting experience which facilitates 

cortical connectivity (Dawson et al., 2012; Walden & Hurley, 2006).  

Researchers explored core components of JASPER intervention found that parental 

behaviour mediated the relationship between the intervention and autism scores (Gulsrud  et 

al., 2016). Moreover, researchers reported that mirrored pacing strategy positively mediated 

the relationship between the intervention and joint engagement (Gulsrud et al., 2016). 

Mirrored pacing refers to parent's ability to follow their child's lead and mirror child's actions 

by imitating the way their child is playing (Prinstein et al., 2019). Researchers concluded that 

mirrored pacing is an active ingredient of JASPER intervention (Gulsrud et al., 2016). 

Another study also found that parental behaviour, i.e., synchronous communication acts, 

strongly mediated child's initiation of communication with the parent (Pickles et al., 2015). 

Findings from both studies suggest that parental interaction behaviour, i.e., mirrored pacing 

and synchronous communication, led to gains in child's social communication (Green & Garg, 

2018; Shih et al., 2021).  

Researchers investigating the predictors of ESDM intervention outcomes reported less 

severe autism traits at the baseline were associated with significant improvements in language 

skills and overall development (Eapen et al., 2016). Moreover, better play skills at baseline 

also moderated improvements in child's overall adaptive behaviour (Eapen et al., 2016). 

Eapen et al. (2016) concluded that autistic children with more severe traits at baseline might 

need a higher dose of ESDM or a modified version of the intervention.  

A meta-analysis of 34 single-subject studies aimed to investigate the moderators that 

significantly impacted the outcomes of the EI delivered to autistic toddlers (Debodinance et 
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al., 2017). Researchers found that interventions conducted at home (mostly parent-mediated) 

works well compared to interventions conducted in other settings. Researchers also reported 

that the effect of the intervention increases with the duration of the intervention (Debodinance 

et al., 2017). However, other systematic reviews of RCTs and single-subject designs 

suggested no treatment effect of dose (Nevill et al., 2018) or inconclusive findings from 

current literature (Oono et al., 2013; Pacia et al., 2021).  

1.4 Evidence for Effectiveness of EI in Community-based Settings   

Evidence for the behavioural, developmental, and NDBI approaches was established 

in efficacy studies, i.e., RCTs (Sandbank et al., 2020). Multiple intervention models 

established evidence in RCTs, with the majority published since 2010 (French & Kennedy, 

2018). Despite encouraging progress, it is unclear to what extent the benefits reported in 

efficacy trials are maintained in real-world settings (Vivanti et al., 2018). Further, limited 

studies have investigated predictors of EI outcomes in community-based settings (Eapen et 

al., 2016; Shih et al., 2021; Smith et al., 2015). 

PACT program, originally developed and tested in the United Kingdom (Green et al., 

2010; Pickles et al., 2016), was adapted for delivery in rural communities in India and 

Pakistan (Divan et al., 2015). PACT adaptation involved delivering the intervention by non-

specialist workers instead of specialised speech and language therapists in a process called 

'task shifting' (Divan et al., 2015). Significant treatment effects were reported in parent 

synchrony and child initiations within dyadic social interactions (Rahman et al., 2016). 

Researchers concluded that the adapted version of PACT could be delivered successfully in a 

context with limited resources, i.e., South Asia (Rahman et al., 2016).  

Tupou et al. (2019) aimed to evaluate the effectiveness of EIs from single-subject and 

group study designs that were implemented under real-world conditions, specifically in 

inclusive preschool settings. Researchers concluded that in 88% of the included studies  
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(n=16), autistic preschoolers had made gains in at least one primary outcome measure. 

However, researchers reported that most of the included studies had only minimally 

acceptable levels of quality and more higher quality research is needed (Tupou et al., 2019). 

Findings from a previous meta-analysis indicate that there is a large gap between EI outcomes 

observed in community-based settings compared to those reported in efficacy trials (Nahmias 

et al., 2019). Previous systematic reviews concluded that evidence on the effectiveness of EI 

in community settings is limited, and there is a need for more high-quality studies (Nahmias 

et al., 2019; Tupou et al., 2019). 

Previous research highlighted the need to bridge the research-to-practice gap in autism 

early interventions (Vivanti et al., 2018). Providing intervention of adequate intensity to 

achieve desirable EI outcomes is challenging for healthcare and education systems (Wetherby 

et al., 2018). Research has suggested that coaching parents to intentionally embed EI 

strategies during everyday activities can help achieve the intensity of active engagement 

needed for autistic children (Wetherby et al., 2018). Researchers argue that integrating parent-

mediated approach and technology-supported interventions, e.g., telepractice, will rapidly 

bridge the research-to-practice gap (Wetherby et al., 2018). 

1.5 Service Delivery Models for Early Intervention   

1.5.1 Who?  

Due to the complexity of ASD, a multidisciplinary approach in EI service delivery has 

been followed in many countries, including the United States, KSA, and United Kingdom 

(Saudi Health Council, n.d.; Strunk et al., 2017; NICE, 2013). The multidisciplinary team 

(MDT) consists of but not only a developmental paediatrician, psychiatrist, occupational 

therapist, speech-language pathologist, psychologist, special education teacher, and social 

worker. In the multidisciplinary approach, the MDT work with the autistic child in parallel. 

Each discipline implements its own intervention plan based on discipline-specific outcomes 
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(Pecukonis et al., 2008). To function effectively, MDT members share common goals and 

collaborate to provide better outcomes for the autistic child (Strunk et al., 2017).  

An interdisciplinary approach can also be used in EI provided to autistic children. 

Professionals integrate separate disciplines into a single session. That is, the intervention 

goals are conducted by one or more team members, together with the autistic child, at one 

time (Jessup, 2007). Moreover, professionals applying an interdisciplinary approach can 

conduct some of the intervention goals that are traditionally carried out by other disciplines 

(Jessup, 2007; Körner, 2010).  

1.5.2 Where?  

Because autism condition is managed by medical and educational professionals 

(NICE, 2013), EI in autism can be delivered by medical and educational professionals and 

paraprofessionals (Brewer, 2018). Therefore, EI can be delivered face-to-face or in-person in 

a home-based setting, clinic-based setting, educational setting, e.g., nurseries or educational 

centres, and in a combination of different settings, e.g., home-based and clinic-based (French 

& Kennedy, 2018). EI services can also be delivered remotely using the telepractice delivery 

model, i.e., telemedicine (Akemoglu et al., 2019).  

Telepractice (also known as 'telehealth' or 'telemedicine') is the remote delivery of 

health care services and clinical information using telecommunications technology  (American 

Telemedicine Association, 2020). There is increasing evidence that delivering EI to autistic 

children via telemedicine works well and is feasible (Akemoglu et al., 2019). Telepractice 

delivery model also helps reduce patient and practitioner costs and increase practitioner 

coverage relative to traditional in-person service delivery models (Burke et al. 2015; Lindgren 

et al. 2016).  

 Delivering EI in natural contexts, i.e., at home and in other caregiving settings, is 

recommended practice for young autistic children (Rogers & Vismara, 2014). Delivering EI 
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in natural contexts, specifically at home, is reported to lead to more gains compared to other 

settings (Debodinance et al., 2017). Integrating intervention into the child and his or her 

family's unique and preferred routines promotes intervention throughout the day and expands 

opportunities for repetition (Wetherby et al., 2018). 

1.5.3 How?  

Early intervention can be delivered to the autistic child by a therapist, i.e., therapist-

delivered intervention, and can be delivered by a parent or caregiver, i.e., parent-mediated 

intervention (Oono et al., 2013). To be able to provide an effective EI program, researchers 

suggested actively engaging parents in therapy implementation (Bottema-Beutel et al., 2014; 

Rogers & Vismara, 2014). In parent-mediated interventions, the parent is the agent of change, 

and the child is the direct beneficiary of intervention (Bearss et al., 2015).  

Moreover, coaching parents to develop strategies for interaction and management of 

ASD behaviours is reported to be an obvious route in EI and recommended by a Cochrane 

review (Oono et al., 2013) and NICE guidelines (NICE, 2013). Parent-mediated interventions 

stem from the theoretical view that enhancing the early social interactions will promote 

naturalistic opportunities for generalisation outside the immediate treatment context (Harrop, 

2014). However, to what extent parent-mediated EI are beneficial to autistic children is an 

area of growing research and opens a discussion of what is measured and what is expected to 

change (Rogers & Vismara, 2014).  

1.5.3.1 Parent-mediated Early Interventions (PMI). Although EI programs showed  

promising outcomes in reducing ASD characteristics and promoting social-communication 

abilities, generalising social skills has been identified as one of the most challenging aspects 

in training autistic children (Barry et al., 2003). According to Bottema-Beutel et al. (2014), 

evidence-based intervention programs that showed promising outcomes for generalising 

social-communication skills involved parents, were developmentally oriented, and have been 
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delivered in play routines within the context of naturalistic interactions. In addition, parental 

involvement in the intervention of three years old autistic children predicted better academic 

achievements at age nine and 18 years (Kim et al., 2018). 

Parent training programs and parent coaching methods have been found to lead to 

better generalisation and maintenance of skills than therapist-implemented interventions 

(Kashinath et al., 2006; Pickles et al., 2016). Systematic reviews that investigated the effect of 

caregiver-delivered social communication interventions on skill generalisation and 

maintenance in ASD suggested that PMI often result in the maintenance and generalisation of 

improvements in social communication skills (Hong et al., 2018; Pacia et al., 2021). 

Researchers suggested that following PMI, children may have continued to make small gains 

over time because they have been provided with multiple opportunities to practice social 

communication behaviours with their parents, and thus, these repeated opportunities may 

have accounted for their generalisation of skills (Hong et al., 2018).   

However, Pacia et al. (2021) reviewed 38 single-subject and 12 group studies found 

that 17 studies met adequate quality standards, and only 17 studies were classified as having 

strong quality. Findings from Hong et al. (2018) were obtained from 34 single-subject studies 

in which two of them were qualitative, and only seven met adequate quality standards. 

Researchers concluded that better quality research in the generalisation of skills in autism is 

needed (Pacia et al., 2021). Further, the need to include measures of generalisation in future 

family-mediated trials to better understand differential patterns of generalisation related to 

autism severity or child's cognitive profile was highlighted (Pacia et al., 2021). Previous 

research reported that a quarter of studies did include generalisation measures (Pacia et al., 

2021). Thus, future trials are encouraged to use a more systematic and comprehensive 

approach to the measurement of generalisation (Carruthers et al., 2020). 
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Training parents allow the generalisation of child's learned skills by providing 

continual opportunities for practice in different contexts (Dufek & Schreibman, 2014; Oono et 

al., 2013). Moreover, when the intervention is implemented by the parent or caregiver, it is 

expected to have an impact on the dose of intervention delivered than therapists alone (Fuller 

& Kaiser, 2019). Researchers also suggested that employing the skills of parents will allow 

the opportunity for consistency of management strategies (Oono et al., 2013; Shaffer & 

Minshawi, 2014). Furthermore, researchers suggest that PMI can reduce parent frustration by 

helping parents manage child's challenging behaviours (Dufek & Schreibman, 2014).  

Several programs emerged to train parents and caregivers to enhance core skills of 

social and communication in autistic children, e.g., Hanen More Than Words (HMTW), 

Paediatric Autism Communication Therapy (PACT), and Parent-delivered Early Start Denver 

Model (P-ESDM). As described earlier in the developmental approach section, these 

programs focus on changing parent-child interaction by increasing parent sensitivity and 

responsiveness to child communication through direct training of parents and using video-

feedback methods. 

PMI target impairments in shared attention, reciprocal interaction, and social-

communication abilities by adapting parent's interaction during playing and other natural 

activities. Parents are trained to use language that matches child 's focus of interest and make 

complementary comments in play to elicit conversational reciprocity and elaborate on the 

child's topic of conversation by adding new ideas (Carter et al., 2011; Green et al., 2010; 

Rogers et al., 2012).  

Parent-mediated programs vary greatly in duration from one week to two years (Oono 

et al., 2013). Evidence-based parent-mediated programs are therapist-guided, and training 

may be offered in groups (Carter et al., 2011) or one-to-one (Green et al., 2010). Training 

parents may involve bi-monthly or weekly outpatient or home-based sessions with the 
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therapist (Carter et al., 2011; Green et al., 2010). Other higher intensity parent-mediated 

program involves multiple sessions per week (Kasari et al., 2014).  

1.5.3.1.1 Coaching Parents in PMI. Parent training was defined as providing 

instruction to parents in the targeted strategy outside of the setting in which the skill will be 

used, e.g., teaching parents in a clinic conference room (Snodgrass et al., 2017). Unlike parent 

training, parent coaching is a one-to-one process that includes observing parents when using 

the targeted strategy during the daily natural interaction with the child and providing feedback 

on how the strategy was applied (Akemoglu et al., 2019; Snodgrass et al., 2017). 

Feedback on parent's application of intervention strategies involves positive and 

corrective feedback (Ingersoll & Dvortcsak, 2019; Snodgrass et al., 2017). The therapist 

provides positive feedback when the parent correctly applies a strategy and praises their 

application (Snodgrass et al., 2017). The corrective feedback is provided in an instance in 

which the parent misses a strategy or shows incorrect application (Snodgrass et al., 2017). 

Both positive and corrective feedback must include an explanation of child's responses to 

parent's behaviour (Ingersoll & Dvortcsak, 2019). 

However, the growing body of evidence about the effectiveness of PMI was 

conducted in Western countries (Oono et al., 2013). Therefore, the recommendations related 

to the implementation of the PMI, e.g., coaching parents and providing feedback, were mostly 

developed from trials conducted in the West (Oono et al., 2013). A systematic review aimed 

to highlight autism research conducted in the Arab countries between 1992 to 2012 found that 

only 5.3% of a total of 75 studies have addressed intervention outcomes (Hussein & Taha, 

2013). Further, findings from Hussein & Taha (2013) showed that none of the studies had 

investigated outcomes of PMI.  

Another systematic review aimed to expand the knowledge about autism research in 

the Arab countries between 1991 to 2014 revealed growth in autism publications in the region 
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(Alnemary et al., 2017). However, researchers identified 142 papers that contributed to only 

6% of the global output of autism research until 2010 (Alnemary et al., 2017). Similar to 

Hussein & Taha (2013), the review revealed that only 9.2% of the research had been 

published about treatments and interventions (Alnemary et al., 2017). Although it is unclear 

whether the intervention studies utilised PMI, researchers highlighted the need to investigate 

the outcomes of autism interventions generally in the region (Alnemary et al., 2017). 

1.5.3.1.2 Coaching Parents via Telemedicine. Coaching parents on targeted skills and 

strategy implementation via telemedicine can be operated in real-time using a two-way 

communication system (i.e., audio with or without video). It can also be conducted using 

previously recorded audio or video materials by giving the parents access to instructional 

content and allows them to watch it independently at a convenient time (Snodgrass et al., 

2017). Hybrid approaches of coaching parents were also developed. For example, the 

therapist may instruct the parent to use specific skills using audio or video web-based 

materials and provide feedback on parent's performance in real-time technologies (Akemoglu 

et al., 2019; Wales et al., 2017). 

Multiple systematic reviews reported the potential efficacy of delivering PMI via 

telemedicine (Akemoglu et al., 2019; Neely et al., 2017; Parsons et al., 2017; Unholz-Bowden 

et al., 2020). Few systematic reviews focused on coaching parents of autistic children via 

telemedicine (Neely et al., 2017; Unholz-Bowden et al., 2020). Neely et al. (2017) aimed to 

synthesise fidelity outcomes for interventionists coached via telepractice. Findings from 

Neely et al. (2017) revealed that participants were able to achieve fidelity when coached 

remotely in all studies. However, the study was not limited to coaching parents, i.e., involved 

coaching parents and professionals on autism assessments and interventions and did not 

evaluate the quality of included studies. Researchers concluded that the evidence is limited 

due to the small number of studies and variability in procedures.  
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Unholz-Bowden et al. (2020) investigated the evidence on coaching caregivers and 

professionals on ABA-based procedures (assessments and interventions) from 30 single-

subject and group studies. Researchers reported positive child 's outcomes, particularly a 

decrease in problem behaviour and/or an increase in skill acquisition following intervention in 

14 studies and mixed outcomes in four studies. Researchers also reported improvements in 

caregivers' performance of ABA-based procedures in 15 studies and mixed outcomes in two 

studies. Researchers concluded that the current literature provides support for telemedicine as 

a service delivery model for providing ABA-based services. However, these findings must be 

treated with caution as Unholz-Bowden et al. (2020) did not report a methodological appraisal 

of included studies.  

Reflection and feedback on parent's performance were reported to be an active 

component for coaching parents in both systematic reviews (Neely et al., 2017; Unholz-

Bowden et al., 2020). According to Unholz-Bowden et al. (2020), 90% of the studies 

performed live sessions and 87% used performance feedback method. Reflection and 

feedback on parent's performance can be given immediately in real-time during 

videoconferencing, i.e., by watching live parent-child interaction or on previously recorded 

material, e.g., video-feedback strategy (Lerman et al., 2020). Researchers suggest that real-

time communication systems support the delivery of services and positively influence the 

clinical outcomes achieved via telemedicine (Wales et al., 2017). 

Findings from previous reviews indicate that real-time videoconferencing is an 

efficient way of service delivery as it is the closest medium that resembles in-clinic face-to-

face interactions but with distance (Akemoglu et al., 2019; Ferguson et al., 2019). Previous 

systematic reviews revealed that videoconferencing was an efficient medium to provide 

remote training and feedback to parents of autistic children (Akemoglu et al., 2019; Ferguson 

et al., 2019; Unholz-Bowden et al., 2020). However, Ferguson et al. (2019) assessed the 
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quality of 28 single-subject and group designs and reported that quality ratings were 

significantly low for all studies except one single-subject study with adequate quality. Similar 

to Ferguson et al. (2019), Akemoglu et al. (2019) reported a low rating for methodological 

quality of all included studies (n=12) except for one single-subject study and one group study.  

Previous systematic reviews reported that parents included in the reviews resided in 

the United States (Akemoglu et al., 2019; Ferguson et al., 2019; Unholz-Bowden et al., 2020), 

Canada (Unholz-Bowden et al., 2020), and Iceland (Akemoglu et al., 2019). Researchers 

highlighted the need to investigate the feasibility and efficacy of coaching parents via 

telemedicine in other countries in which cultural differences might impact service delivery 

models (Ferguson et al., 2019). Findings from previous systematic reviews showed that 

limited research had been published about autism interventions in the Arab countries 

(Alnemary et al., 2017; Hussein & Taha, 2013). 

Furthermore, a social justice movement called the neurodiversity movement began 

among autistic self-advocates. At the individual level, many of the neurodiversity self-

advocates have come to see autism as an inherent part of their selfhood, and political identity, 

rather than a disorder to be treated (Chapman, 2020). However, research suggested that in a 

non-Western context, e.g., Indonesia, autism is generally represented by non-Autistic people, 

i.e., parents of autistic individuals (Hersinta, 2020). Public autism societies in a Western 

context, e.g., the UK, are represented by autistic individuals and define autism as a disability 

and spectrum condition (National Autistic Society, n.d.). On the other side, autism societies in 

a non-Western context, e.g., the KSA, are represented by non-autistic individuals and define 

autism as a spectrum disorder and condition (Charitable Society of Autism Families, n.d.). It 

is not clear if differences in autism conceptualisations between Western/non-Western contexts 

have impacted the aims of interventions. However, such differences may have caused tension 

to researchers engaged in both Western and non-Western contexts. 
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Although findings from previous reviews revealed that most of the published research 

was conducted in the KSA (Alnemary et al., 2017; Hussein & Taha, 2013), to our knowledge, 

there is no or minimal research investigating PMI delivered via telemedicine in the Saudi 

context. Researchers pointed out the importance of considering cultural diversity in providing 

and adapting interventions to autistic children (Davenport et al., 2018). Indeed, the 

consequences of the COVID-19 pandemic lockdowns and social distancing measures on 

healthcare delivery accentuate the urgent need to address this gap in the literature. 

Furthermore, the utility of telemedicine is vital not only under pandemic circumstances but 

also as a service delivery model with the potential to promote equity in accessing early 

intervention services (Wales et al., 2017).  

In sum, the telemedicine model of service delivery will potentially enhance the 

accessibility to autism services and trained professionals, especially to families living in rural 

areas where limited access to autism services has been reported (Alnemary et al., 2017; 

Knutsen et al., 2016). The nature of telepractice requires caregiver involvement in the EI 

(Snodgrass et al., 2017). Researchers concluded that the combination of telemedicine and 

parent coaching has a promising future for autistic children (Ferguson et al., 2019; Unholz-

Bowden et al., 2020). Further, parent-mediated programs based on the developmental 

approach are feasible to deliver EI via telepractice because these programs are conducted in 

natural contexts and promote child's interaction through parent's responsiveness.  

The existing evidence on the effectiveness of using telemedicine in coaching parents 

of autistic children on developmental-based PMI is limited (Akemoglu et al., 2019; Parsons et 

al., 2017). Previous systematic reviews focused on ABA-based interventions (Ferguson et al., 

2019; Neely et al., 2017; Unholz-Bowden et al., 2020). In addition, current evidence on 

coaching parents remotely have been conducted in Western countries (Akemoglu et al., 2019; 

Ferguson et al., 2019; Unholz-Bowden et al., 2020). In the Saudi context, little is known 
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about EI services generally and the feasibility of delivering PMI and coaching parents via 

telemedicine specifically.  

The current research will systematically review the existing evidence on the 

effectiveness of telemedicine in coaching parents of autistic children to implement naturalistic 

developmental EI (see Chapter 2). Chapter Three aims to describe SLTs' treatment-as-usual in 

a community-based setting in order to deliver current EI practice using telemedicine (further 

discussion about EI services in the KSA is provided in Chapter 3 Sections 3.1 and 3.2). In 

addition, Chapter Four investigates the experiences of parents of autistic children of the 

current EI services to inform decisions on the EI program delivered via telepractice (for more 

discussion on parents' perspectives of the EI services provided by SLTs' generally and in the 

KSA see Chapter 4 Section 4.1). Moreover, the thesis focuses mainly on the feasibility and 

acceptability of using telemedicine to deliver PMI for autism in the Saudi context (see 

Chapters 5 and 6). The evidence for telemedicine implementation and usability generally and 

within the KSA is further discussed in Chapter Six Sections 6.1, 6.1.3, and 6.1.4.  

1.6 Thesis Aims  

• To review the existing evidence on the effectiveness of telemedicine in coaching 

parents of autistic children to implement naturalistic developmental early intervention 

on social communication skills. 

• To investigate parents' and SLTs' perspectives of the EI practice in a Saudi context.   

• To describe the treatment-as-usual provided in EI service by the SLTs in a Saudi 

context. 

• To investigate parents' intention to use telemedicine in a Saudi context.  

• To evaluate the acceptability and usability of telemedicine and video feedback method 

to deliver parent-mediated intervention in a Saudi context, i.e., cultural considerations.
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Chapter 2: Rapid Review 

2.1 Background 

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterised by 

deficits in reciprocal social interaction, social communication, and the presence of restricted 

and repetitive behaviours (APA, 2013). The global prevalence of ASD is 1% to 1.8% 

(Elsabbagh et al., 2012). The prevalence of ASD has provoked widespread public health 

concern about the generated gap between available resources and consumer demand (Green, 

2019; Wainer & Ingersoll, 2013).  

Internationally, a significant imbalance is reported between the services provided to 

autistic children in rural areas compared to those who live in major cities (Alnemary, 

Aldhalaan, et al., 2017; Wales et al., 2017). Insufficient services have been reported by 

parents and service providers in rural areas in the United States, Australia, and Kingdom of 

Saudi Arabia (KSA) (Alnemary, Aldhalaan, et al., 2017; Dew et al., 2013; Knutsen et al., 

2016). Due to limited services, families of autistic children travel to major cities to meet 

children needs (Alnemary, Aldhalaan, et al., 2017; Dew et al., 2013).  

To solve the disparities of accessing intervention services, researchers suggest 

improving service delivery systems by benefitting from the advances in technology in 

healthcare, specifically telemedicine, to deliver ASD interventions (Burke & Hall, 2015; 

Knutsen et al., 2016). The American Telemedicine Association defines telemedicine as the 

remote delivery and exchange of medical information and healthcare services using electronic 

communications to improve patient's clinical health status (ATA, 2020). 

Several recent systematic reviews concluded that telemedicine has a promising future 

for supporting autistic children (Akemoglu et al., 2019; Ferguson et al., 2019; Parsons et al., 
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2017; Unholz-Bowden et al., 2020). One of telemedicine's greatest potentials lies in its ability 

to overcome the barriers that time and distance create for medically underserved groups. 

Moreover, using telemedicine has some advantages over in-person services as it increases 

parents' access to qualified autism practitioners and reduces the need for either the parent or 

practitioner to travel to appointments (Lerman et al., 2020). Therefore, it provides more 

convenient care for autistic children by decreasing the rate of missed appointments (Burke & 

Hall, 2015; Knutsen et al., 2016).  

Findings from systematic reviews suggested that telemedicine is a promising service 

delivery approach for training parents of autistic children in interventions targeting child's 

language and social communication (Akemoglu et al., 2019; Ferguson et al., 2019; Simacek et 

al., 2020; Unholz-Bowden et al., 2020). Findings from two systematic reviews concluded that 

parents could achieve excellent treatment fidelity using a telemedicine model of service 

delivery (Ferguson et al., 2019; Unholz-Bowden et al., 2020). Therefore, researchers suggest 

telemedicine is a feasible way to train parents to deliver early interventions to autistic children 

(Akemoglu et al., 2019; Ferguson et al., 2019; Unholz-Bowden et al., 2020). Furthermore, 

high parental satisfaction reported following telemedicine model of service delivery (Bearass 

et al., 2017; Knutsen et al., 2016; Vismara et al., 2018). However, Pickard et al. (2016) 

highlighted the importance of providing a therapist-assisted approach, in contrast to a self-

directed one, to enhance the acceptability of remotely delivered parent-mediated intervention.  

2.2 Description of the Intervention 

2.2.1 Parent-mediated 

Programs of EIs for young autistic children vary in their theoretical bases, 

implementation (i.e., therapist-implemented vs parent-implemented), intensities, and 

durations (Oono et al., 2013). In parent-mediated EIs, the parent is trained to implement the 

intervention (Bearss et al., 2015). The National Institute for Health and Care Excellence in the 
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United Kingdom NICE (2013) emphasised the importance of parent involvement for an 

effective early intervention program. Parent-implemented programs have been found to lead 

to better generalisation and maintenance of skills than therapist-implemented interventions 

(Aldred et al., 2004; Hong et al., 2018; Pickles et al., 2016). Also, parent-implemented 

programs are a cost-effective and valid way to boost the amount of intervention a child can 

receive (Wainer & Ingersoll, 2013). 

2.2.2 Naturalistic Developmental  

EI programs based on naturalistic developmental interventions (NDI) use principles of 

developmental science and follow the sequence of typical development (Wagner et al., 2014). 

Moreover, the NDI programs are relationship-based, play-based, and child-centred (Wagner et 

al., 2014). The inclusion of parents in the NDI programs is an important part of the 

relationship-based nature of the intervention (Wagner et al., 2014).  

Several NDI programs have been developed that train parents/caregivers to enhance 

the social communication skills of young autistic children include Hanen More Than Words 

(HMTW; Carter et al., 2011), Paediatric Autism Communication Therapy (PACT; Green et 

al., 2010), and Parent-Early Start Denver Model (P-ESDM; Vismara et al., 2018). These NDI 

programs focus on changing parent-child interaction by enhancing parental sensitivity and 

responsiveness to child's communication through direct training of parents. In addition, the 

NDI programs target impairments in joint attention, reciprocal interaction, and social 

communication by changing parent/caregiver interaction during playing and other natural 

routines. See Chapter 1 Section 1.3.2 for further details on the approach.   

2.2.3 Parent Coaching  

In the NDIs, coaching parents is mostly a one-to-one process that includes observing 

the parent when using the EI strategy during their daily parent-child natural interaction and 

providing feedback on how it was applied (Akemoglu et al., 2019; Snodgrass et al., 2017). 
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Giving feedback on the parent's performance while interacting with their autistic child is 

reported to be an active component of the parent-mediated NDI program (Neely et al., 2017). 

Two systematic reviews conducted on training caregivers of autistic children reported that 

providing performance feedback to caregivers was the most common procedure used during 

remote training (Neely et al., 2017; Unholz-Bowden et al., 2020). Some parent-mediated NDI 

programs use video-feedback strategy to support parent's learning process of the EI strategies 

(Carter et al., 2011; Green et al., 2010). See Chapter 1 Section 1.5.3.1.1 for more details about 

coachng parents in parent-mediated interventions.   

2.2.4 Telemedicine-delivered  

While parent-mediated intervention is traditionally delivered face-to-face, 

telemedicine has also been used as a delivery method (Akemoglu et al., 2019). Researchers 

reported the potential effectiveness of using telemedicine to deliver parent-mediated NDIs 

(Akemoglu et al., 2019; Parsons et al., 2017). Telemedicine is different from telehealth in that 

it refers to remote clinical services, while telehealth is a broader scope of remote health care 

services, including non-clinical services (AAFP, n.d.). Coaching parents via telemedicine can 

be operated in real-time using a two-way communication system (i.e., audio with or without 

video), or by providing access to previously recorded instructional audio or video materials, 

or by mixing these two approaches, i.e., hybrid approach (Snodgrass et al., 2017; Wales et al., 

2017). See Chapter 1 Section 1.5.3.1.2 for more details on coaching parents via telemedicine.  

2.3 How Might the Intervention Work? 

Reflection and feedback on parent's performance can be delivered live during 

videoconferencing, i.e., by watching live parent-child interaction or on previously recorded 

material, e.g., video-feedback strategy (Lerman et al., 2020). Previous studies investigated the 

effectiveness of training parents remotely to implement ASD interventions have used various 

modes of delivery, including real-time technologies, e.g., videoconferencing, previously 
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prepared materials, e.g., web-based content and instructional videos, or a combination of 

these methods (Law et al., 2018; Pickard et al. 2016; Vismara et al., 2018). 

However, findings from previous reviews indicate that real-time videoconferencing 

technology is an effective way of service delivery as it is the closest medium that resembles 

in-clinic face-to-face interactions but with distance (Ferguson et al., 2019; Reynolds et al., 

2009; Wales et al., 2017). Researchers reported self-directed interventions to be less effective 

than real-time coaching interventions (Ingersoll et al., 2016). Real-time communication 

systems support service delivery and positively impact the clinical outcomes achieved via 

telemedicine (Ingersoll et al., 2016; Wales et al., 2017).  

Studies of NDIs delivered via telemedicine varied in their methodologies. For 

example, some studies investigated the effectiveness of NDIs delivered through telemedicine 

sessions only (Hao et al., 2021; Law et al., 2018; Meadan et al., 2016; Vismara et al., 2013, 

2018). Other studies used a hybrid approach in training parents, i.e., in-person and remotely 

delivered sessions (Guðmundsdóttir et al., 2019; McDuffie et al., 2013). Studies have also 

shown considerable variation in the intensity and duration in training parents to implement 

NDIs using telemedicine. For example, two studies reported 12 weekly sessions of coaching 

parents using videoconferencing (McDuffie et al., 2013; Vismara et al., 2018). However, in 

McDuffie et al. (2013), the duration of the EI program reached four months, unlike the 

method used by Vismara et al. (2018), which restricted the EI program to 12 weeks.  

2.4 What will this Review Add? 

There is a body of evidence exploring the use of telemedicine to train parents to 

implement ABA-based interventions (Heitzman-Powell et al., 2014; Simacek et al., 2017; 

Subramaniam et al., 2017; Tsami et al., 2019), and EIBI (Blackman et al., 2020; Fisher et al., 

2020; Granich et al., 2016). This includes several systematic reviews investigating the 
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effectiveness of telemedicine using intervention approaches that are ABA-based (Ferguson et 

al., 2019; Meaden & Daczewitz, 2015; Neely et al., 2017; Unholz-Bowden et al., 2020).  

To date, two systematic reviews assessed the effectiveness of delivering parent-

mediated interventions via telemedicine has included interventions that are not only ABA-

based (Akemoglu et al., 2019; Parsons et al., 2017). There are limited systematic reviews on 

the effectiveness of telemedicine in training parents to implement NDIs specifically , and so 

drawing conclusions of the available literature is challenging and limits the generalizability of 

the results. Establishing evidence on the use of NDIs is important as involving parents and 

following a naturalistic approach is recommended practice by a Cochrane review and in NICE 

guidelines (NICE, 2013; Oono et al., 2013).  

 Parsons et al., (2017) focused on investigating the effectiveness of delivering parent-

mediated interventions for children with ASD via telemedicine. Of the seven selected studies, 

significant improvements were reported in parent knowledge in four studies, parent 

intervention fidelity in six studies, and children's social-communication skills in three out of 

the seven studies. Researchers noted that interventions targeting parents' knowledge and 

treatment fidelity showed statistically significant improvements with large effect sizes when 

reported. However, large to small effect sizes were reported in the child's improvement in the 

social communication skills when reported within the studies.  

Akemoglu et al. (2019) identified 12 studies of parent‑implemented language and 

communication interventions conducted via telepractice. The interventions used in the 

included studies were naturalistic developmental behavioural interventions NDBI e.g., ESDM 

and imPACT, and naturalistic behavioural e.g., Reciprocal Imitation Training and DANCE. 

Child's communication measures were reported in 11 out of 12 studies. However, Akemoglu 

et al. (2019) reported variation in the communication behaviours measured by the included 

studies including verbal and non-verbal social-communication skills with some studies 
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measuring imitation behaviour only. Moreover, Akemoglu et al. (2019) reported the inclusion 

of one study with no parent-coaching component and two studies with an in-person coaching 

component.  

Current evidence of the effectiveness of coaching parents to implement NDI on the 

social-communication abilities of young autistic children is not widely evaluated and is likely 

to be affected by multiple factors. The previous systematic reviews included not only NDIs 

but also ABA-based parent-mediated EIs (Parsons et al., 2017), included studies with no 

parent-coaching component (Akemoglu et al., 2019; Parsons et al., 2017), and did not focus 

on the effectiveness of the parent-mediated EIs on the social-communication skills 

specifically (Akemoglu et al., 2019; Parsons et al., 2017).  

As the world experienced the COVID-19 pandemic, it introduced an unprecedented 

urgency to establish the evidence on delivering NDIs remotely to ensure the continuity of the 

intervention provided to young autistic children. The purpose of this rapid review is to review 

the existing evidence on the effectiveness of telemedicine in coaching parents of autistic 

preschoolers to implement naturalistic developmental early intervention (NDI) to improve 

social communication skills.  

2.5 Review Question  

How effective is telemedicine in coaching parents of autistic preschoolers to implement 

naturalistic developmental early intervention to improve social communication skills?  

2.6 Method  

2.6.1 Search Procedure  

An electronic search was conducted to identify potential studies using the following 

databases: MEDLINE, Web of Science, PsycINFO, and The Cochrane Library, yielding 101 

records. Additional articles were identified using Google Scholar (n=2), bringing the total to 
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103 records. Following duplicates removal of 45 records, screening of the remaining 58 

studies resulted in 9 articles retained for complete review (Figure 2.1). Four keyword 

categories were used: telemedicine, autism, parent coaching, and social communication. Mesh 

terms of each keyword were used when available. For example, the search term used for 

searching MEDLINE database were telehealth, telemedicine, telepractice, remote-health, 

rural-health, distance-health, digital-health, distance-learning, video-conferenc*, tele-

conference*, internet-based, technology, social communication, social behavio$r, social 

interaction, social emotional, socioemotional, social skills, social language, pragmatic 

language, pragmatic?, communication, nonverbal communication, verbal behavio$r, language 

skills, language abilit*, language disorder*, autistic traits, autistic symptoms, autistic 

behavio$rs, autistic, autism, autism spectrum disorder, ASD, pervasive development disorder, 

PDD, pervasive development disorder not otherwise specified, PDD-NOS, asperger*, training 

parents, training caregivers, coaching parents, coaching caregivers, parent-mediated, parent-

implemented, and parent-delivered.   

The review was conducted following Cochrane Rapid Reviews Methods Group 

guidelines (Garritty et al., 2021). The search was limited to peer-reviewed journal articles 

published in English. Search dates from 12/03/2021 to 15/03/2021 and searched publication 

date restricted to the period from 01/01/2000 to 28/02/2021 since videoconferencing has 

evolved in early 2000s (Senft, 2016).  

2.6.2 Inclusion and Exclusion Criteria  

 For inclusion in this review, articles were included if they met the following criteria: 

1) inclusion of a child with autism spectrum disorder; age ≤ six years old (as diagnosed using 

DSM 4 or 5 or ICD 10, with clinical diagnosis confirmed for the purpose of research), using 

an intervention that is 2) telemedicine-delivered with minimal (≤ 25%) in-person sessions, 3) 

parent-mediated, 4) involves parent coaching component, 5) involves naturalistic and/or 



Chapter Two: Rapid Review 

32 

 

developmental component, 6) reported at least one child's social-communication or autism 

symptom outcome, and 7) employed group study design (e.g., RCT, pilot), or single-subject 

experimental study design. Furthermore, group studies with only the following control will be 

included: 1) no treatment or waiting list, 2) treatment-as-usual, e.g., traditional speech and 

language therapy or specialist autism nursery, kindergarten, or school provision, 3) in -clinic 

early intervention, and 4) self-directed online early intervention i.e., without direct coaching 

of the parent. 

 

 We defined child's social-communication or autism symptom outcome as any form of 

change in the child's verbal or non-verbal communication behaviour, initiation, and imitation 

from pre-intervention to post-intervention and follow-up. Change is measured using 

Figure 2.1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Summary 

of Article Selection Process. 
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quantified measures of social-communication and autism behaviours which established 

psychometric properties. Studies were excluded if 1) autistic preschoolers were age above six 

years old, 2) used naturalistic developmental EI without parent coaching component, 3) used 

parent-mediated EI programs that are EIBI or ABA-based, e.g., Discrete Trial Training, 

Pivotal Response Training, Functional Communication Training, Milieu Teaching, and 

Incidental Teaching, 4) were systematic or scoping reviews, 5) were group studies with no 

control group, 6) were non-experimental single-subject designs, and 7) qualitative studies.  

2.6.3 Study Selection 

One reviewer identified and removed all duplicates and then screened all abstracts and 

titles against inclusion and exclusion criteria. All irrelevant titles were excluded by one 

reviewer. All included studies were reviewed independently by a second reviewer. Disputes 

regarding inclusion were resolved between the first and second reviewers.  

2.6.4 Data Extraction  

Study characteristics and outcome data were extracted by one reviewer and verified by 

a second reviewer. To develop an overview of the included studies, the following study 

characteristics were extracted: participants' characteristics including the number of 

participants, caregivers' demographics, child's demographics, and geographical location, and 

intervention characteristics including intervention description, dosage, method of delivery, 

aims of the intervention or skills targeted, and outcome measures. The review included the 

data provided in the published papers only. Disputes regarding data extraction were resolved 

between the first and second reviewers.  

2.6.5 Quality of the Studies  

 The Risk of Bias (ROB-2; Sterne et al., 2019) tool was used to assess the RoB of the 

randomised controlled trials (RCTs). The RoB-2 tool has five domains to determine the RoB 

in 1) randomisation process, 2) deviations from intended interventions, 3) missing outcome 
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data, 4) measurement of the outcome, and 5) selection of the reported results. In RoB-2, the 

study is judged to be at 'low RoB' if all domains were judged to have low RoB. The study is 

judged to raise 'some concerns' if at least one domain was judged to raise some concerns but 

not to be at high RoB for any domain. The study is judged to be at 'high RoB' if at least one 

domain was judged to be at high RoB or the study judged to raise some concerns for multiple 

domains. 

The Single Case Design Risk of Bias (SCD RoB; Reichow et al., 2018) tool was used 

to assess the RoB of the single-subject studies. The SCD RoB tool evaluates nine domains of 

bias: two domains to assess selection bias, two domains to assess performance bias, four 

domains to assess detection bias, and one domain to encompass other sources of bias not 

included in the other domains. The SCD RoB criteria do not offer an overall RoB judgment. 

Studies' rigour for the SSD and RCTs was evaluated by two researchers independently. 

Disagreements in methodological quality were resolved through discussion and consensus. 

2.7 Results 

A total of nine studies were reviewed and synthesised for five characteristics: 1) study 

design and participants characteristics, 2) intervention and technology characteristics, 3) 

parent coaching, 4) child and parent outcomes, and 5) risk of bias.  

2.7.1 Design and Participants  

 Seven of the included studies utilised experimental SSD (Guðmundsdóttir et al., 2017, 

2019; Law et al., 2018; McDuffie et al., 2013; Meadan et al., 2016; Vismara et al. , 2013; 

Wainer & Ingersoll, 2015) and two were RCTs (Ingersoll et al., 2016; Vismara et al., 2018). 

Three studies were conducted in the US (McDuffie et al., 2013; Meadan et al., 2016; Ingersoll 

et al., 2016), two in Iceland (Guðmundsdóttir et al., 2017, 2019), one in Canada (Wainer & 

Ingersoll, 2015), one in Singapore (Law et al., 2018), one in the US and Canada (Vismara et 

al., 2013), and one did not report the country (Vismara et al., 2018).  



Chapter Two: Rapid Review 

35 

 

Across all nine reviewed studies, there were 86 parent-child dyad participants. Only 

three studies have specified the age and gender of the parents (Guðmundsdóttir et al., 2017, 

2019; McDuffie et al., 2013). The child's mean age was 3:4 years, ranging from 1:5-6:1 years. 

All children received ASD diagnosis except one did not get a formal diagnosis of autism 

before the study and was diagnosed with PDD-NOS toward the end of the intervention 

(Guðmundsdóttir et al., 2017). None of the included studies reported details about any co- 

occurring conditions in their child participants. However, all studies reported participants' 

education, not all reported ethnicity, and few reported socioeconomic status. Full details of 

participants age, gender, education, socioeconomic status, ethnicity, and diagnosis are 

provided in Table 2.1.   

2.7.2 Intervention and Technology 

 The interventions used in the included studies were categorised based on the authors' 

identification (self-identification) of the intervention category. The majority of the studies 

(n=5) used NDBI, three used naturalistic behavioural (NB), and one reported the use of 

naturalistic developmental (ND) intervention. Intervention duration varied across studies from 

three to 12 months. Three studies used hybrid approach, i.e., combining in-person and tele-

sessions, with ≤ 25% in-person sessions (Guðmundsdóttir et al., 2017, 2019; McDuffie et al., 

2013). Two studies started with in-person training followed by tele-coaching 

(Guðmundsdóttir et al., 2019; McDuffie et al., 2013), and one used in-person training sessions 

at the beginning and throughout the intervention program (Guðmundsdóttir et al., 2017). 

Further details on the intervention's aims and approach are provided in Table 2.2.   

All nine studies reported using a synchronous approach in delivering the intervention 

(i.e., videoconferencing). Five studies used Skype for videoconferencing (Guðmundsdóttir et  
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Table 2.1. Study Design and Participants Characteristics.  

Study Design  n Parent Age and Gender Child Age and Gender Parent Education Socioeconomic 

Status 

Ethnicity  ASD Diagnostic 

Verification  

Guðmundsdóttir 

et al. (2017) 

SSD 2 34, 39  

 

All females 4:10, 5:4 

 

males 1 undergraduate, 1 graduate  - All Icelandic. No 

other details. 

One received 

community diagnosis 

before the study and 

received PDD-NOS 

after being recruited.  

 

Guðmundsdóttir 

et al. (2019) 

SSD 3 29-33 

 

All females 3:11- 4.7 males 2 parents had completed 

vocational training as well as 

the first 2 years of upper 

secondary education. 1 

undergraduate.  

Middle class. 

No other 

details. 

All Icelandic. No 

other details. 

Community diagnosis 

of ASD. 

Ingersoll et al. 

(2016) 

RCT 27 - 

 

26 females 

1 male 

1:7-6:1  

 

8 females 

19 males 

12 with less than a college 

degree. No other details. 

- 6 Minority. No 

other details. 

Met ASD or PDD-NOS 

in DSM-IV and 
ADOS-2 or ADOS-G 

Law et al. 

(2018) 

SSD 3 - - 2:5-4:3 

 

 

1 female 

2 males 

 

1 University degree, 2 post-

secondary 

- 1 Chinese 

1 Malay 

1 Indian 

 

Met DSM-IV 

ASD in ADOS-2 

McDuffie et al. 

(2013) 

SSD  8 26-38 

 

 

All females 2:3-5:9  

 

 

4 females 

4 males 

 

years of education: 

2 (12years), 2 (14years), 2 

(16years), 2 (+16years) 

- - Community or research 

diagnosis of ASD. 

Meadan et al. 

(2016) 

SSD 3 - 

 

All females 2-4 

 

1 female 

2 males 

 

3 college 

(bachelors/undergrad)  

1: 25-45K 

1: 65-85K 

1: 10-25K 

1 Middle eastern 

1 Caucasian 

Community diagnosis 

of ASD. 

Vismara et al. 

(2013) 

SSD 8 - 7 females 

1 male 

1:5-3:9  

 

 

  

- 4 post college 

4 college 

(bachelors/undergrad)  

4: >100K 

3: 50-75K 

1: 25-49K 

1 Latino 

6 Caucasian 

1 Hispanic 

Met DSM-IV criteria 

and ASD in ADOS.  

Vismara et al. 
(2018) 

RCT 24 - 
 

11 females 
3 males 

 

1:5-4 
 

 

3 females 
11 males 

 

2 some college, 
6 college, 6 graduates  

8: less than 
75K 

6: 75K or more 

1 Hispanic 
13 non-Hispanic  

ASD in ADOS. 

Wainer & 

Ingersoll (2015) 

SSD 5 - - 2:5-4:11  - 1 college 

(bachelors/undergrad)  

4 graduate degree 

- 2 Asian 

1 Hispanic 

1 multi-racial 

1 White, non-

Hispanic  

Community diagnosis 

of ASD.  

SSD Single Subject Design; RCT Randomised Controlled Trial; PDD-NOS Pervasive Developmental Disorder-Not Otherwise Specified; ASD Autism Spectrum Disorder; ADOS Autism Diagnostic 

Observation Schedule; DSM-IV  Diagnostic and Statistical Manual of Mental Disorders, fourth edition.  
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al., 2017, 2019; Law et al., 2018; McDuffie et al., 2013; Meadan et al., 2016), one study used 

GoToMeeting (Vismara et al., 2018), one study used a platform developed for the study 

(Wainer & Ingersoll, 2015), and two studies did not provide details about the platform 

(Ingersoll et al., 2016; Vismara et al., 2013).  

2.7.3 Parent Coaching  

 All nine included studies utilised live coaching and reflection on parent's performance 

via videoconferencing, except one study in which coaching was self -directed using 

Map4Speech application (Law et al., 2018). Three studies used video-feedback strategy to 

reflect on parent's performance (Law et al., 2018; Meadan et al., 2016; Guðmundsdóttir et al., 

2019). In addition, seven studies reported incorporating self -directed intervention material, 

e.g., website or application (Guðmundsdóttir et al., 2017, 2019; Ingersoll et al., 2016; Law et 

al., 2018; Vismara et al., 2013, 2018; Wainer & Ingersoll, 2015). 

High variation in the amount of tele-coaching provided to the parent was also 

observed across studies. The minimum tele-coaching time was 270 minutes (Law et al., 

2018), and the maximum tele-coaching time was 3180 minutes (Guðmundsdóttir et al., 2017). 

In some studies, the amount of tele-coaching time varied among participants (Guðmundsdóttir 

et al., 2017, 2019; Law et al., 2018). The amount of parent's coaching for each study is 

provided in Table 2.2.  

2.7.4 Child and Parent Outcomes 

2.7.4.1 Child's Social Communication.  Overall, there was little evidence for 

improvements in child's social communication following the intervention. Four SSD studies 

reported no significant changes in child's social communication during or following the 

remotely delivered intervention (McDuffie et al., 2013; Meadan et al., 2016; Vismara et al.,  

2013; Wainer & Ingersoll, 2015). Child's joint attention was measured in two studies, one 

SSD and one RCT, with no significant changes observed following the intervention (Vismara  
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et al., 2013, 2018). The outcome of the intervention on child's imitation was reported in two 

studies. Wainer & Ingersoll (2015) reported no significant change in imitation. However, 

Vismara et al. (2018) reported observed improvements in imitation for the telemedicine and 

control (F (1, 64.5) = 4.83, p <.05; P-ESDM M= 1.37, SD= 1.02, Community M= 0.91, SD= 

0.78) with no significant difference between groups. Improvements in child's social attending 

during intervention and follow-up were reported in two SSD studies (Guðmundsdóttir et al., 

2017, 2019). However, mean differences between intervention phases were not reported 

(Guðmundsdóttir et al., 2017, 2019). 

 Improvements in functional communication were reported in two SSD studies and one 

RCT (Ingersoll et al., 2016; Law et al., 2018; Vismara et al., 2013). Ingersoll et al. (2016) 

reported that children in both the therapist-assisted and self-directed groups exhibited 

significant gains in their communication following the intervention. There were no 

differences between groups at the end of therapy, yet, the therapist-assisted group made more 

progress over therapy than the self-directed group, as confirmed by post hoc testing (p= .001 

and p= .09 respectively). While visual inspection of the results indicates variability between 

children in this SSD, Vismara et al. (2013) reported an increase in children's functional verbal 

utterances from baseline (M= 2.97, SD= 1.83) to follow-up (M= 4.14, SD= 2.04). Visual 

inspection of Law et al. (2018) SSD results show a more consistent increase in the children's 

prompted and spontaneous communication confirmed by statistical analysis. Percent non-

overlap of all pairs (NAP) for the three children was 76%, 79% and 80% for prompted 

communication (all significant at a .05 level) and spontaneous communication for two of the 

children 72% and 82% (both significant at a .05 level). 

2.7.4.2 Parent Fidelity. Moderate to high fidelity scores were reported across most 

studies (n=8). The studies reported 64% (9 out of 15) (Vismara et al., 2018), 66% (2 out of 3)  

(Guðmundsdóttir et al., 2017, 2019), 75% (6 out of 8) (Vismara et al., 2013), 80% (4 out of 
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5) (Wainer & Ingersoll, 2015), 94%-100% (3 out of 3) (Meadan et al., 2016), and 100% (3 out 

of 3) of participants achieved fidelity (Law et al., 2018). One RCT (Ingersoll et al., 2016) 

reported a significant increase in parent fidelity scores post-intervention (M= 3.39, SD= .76). 

However, researchers did not report whether or not all parents achieved fidelity (Ingersoll et 

al., 2016).  

 Further, Vismara et al. (2018) reported that five out of 15 parents achieved fidelity 

post-intervention, and four additional parents achieved fidelity at follow-up. Another SSD 

study (Vismara et al., 2013) reported overall mean fidelity during intervention was 3.68 (SD= 

.51), with six of eight parents achieved fidelity. Law et al. (2018) reported that all three 

participants achieved fidelity (M= 89%, SD= 1.87) ranging from 88%-92% at post-

intervention. Mean scores of parent fidelity were not reported in four studies (Guðmundsdóttir 

et al., 2017, 2019; Vismara et al., 2018; Wainer & Ingersoll, 2015).  

 Two studies (one RCT and one SSD) reported higher fidelity scores observed when 

parent coaching was provided (Ingersoll et al., 2016; Meadan et al., 2016). Ingersoll et al. 

(2016) reported significantly higher fidelity scores for therapist-assisted (involved coaching) 

than the self-directed (self-guided training) group. Similar findings reported by Meadan et al. 

(2016) with higher fidelity scores coincided with coaching condition compared to training, 

baseline, and maintenance conditions.  

2.7.4.3 Parent Acceptability and Satisfaction. Seven out of the nine included studies 

measured parental acceptability and satisfaction post-intervention (Guðmundsdóttir et al., 

2019; Law et al., 2018; McDuffie et al., 2013; Meadan et al., 2016; Vismara et al., 2013, 

2018; Wainer & Ingersoll, 2015). Two studies used interview method to investigate parental 

satisfaction following remote intervention (Guðmundsdóttir et al., 2019; Meadan et al., 2016). 

All seven studies reported high acceptability and satisfaction following remote parent training  
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Table 2.2. Intervention Characteristics and Outcomes.  

Study Design Intervention 
category   

Intervention aims Intervention 
approach 

Dependent variables Child outcomes  Parent outcomes  

Guðmundsdóttir 

et al. (2017) 

SSD NB Sunny Starts Teaching DANCE 

consists of 5 components: 
(D decide) deciding whether it is 
a good time to teach, (A arrange) 

identifying the child's 
preferences and arranging these 
events to allow 

teaching, and (N now) 
responding to the child's target 

skill in an immediate and 
responsive manner. In addition, 
as part of the Teaching DANCE, 

the caregiver was taught to (C 
count and contemplate) monitor 
progress and pursue interactions 

that were (E enjoy) effective and 
enjoyable to both the caregiver 

and child. 
 

Baseline and 

training sessions 
were around 60min 
twice/week.  

Duration: 10-12 
months.  
Total coaching: 

750-3180min. 

2 variables: 

Parent: teaching 
episodes. 
Child: social attending 

and/or requesting. 

When the frequency 

of teaching episodes 
changed as training 
was implemented 

with each caregiver, 
the frequency of 
social attending 

changed in the same 
direction (positive). 

Child behaviours 
increased during 
intervention and 

follow-up 
observations.  

Increase in teaching 

episodes for 2/3 
caregivers. Caregivers' 
behaviours increased 

during intervention and 
follow-up observations.  

 

Guðmundsdóttir 

et al. (2019) 

SSD NB Sunny Starts Teaching DANCE; 

similar to the intervention aims 
reported in Guðmundsdóttir et 
al. (2017).  

Baseline and 

training sessions 
were twice/week. 
All training 

sessions lasted 
between 1.75-2 hr. 

Duration: 7-12 
months.  
Total coaching: 

840-1740min. 

4 variables: 

Parent: teaching 
episodes; each teaching 
episode included 3 

behaviours: identifying 
high preference events, 

environmental 
arrangement, and 
responsive event 

delivery.  
Child: social attending, 
requesting, and longer 

phrases. 
 

Participants' social 

attending increased 
during intervention 
and follow-up 

observations. 
No improvements 

noticed for 
requesting and 
longer phrases.  

Increase in teaching 

episodes for 2/3 
caregivers.  
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Ingersoll et al. 
(2016) 

RCT NDBI ImPACT Online. No further 
details about the aims of the 

program.   

12 (75min) self-
directed lessons 

and 24 (30min) 
coaching sessions 
twice/week.  

Duration: no 
details. 

Total coaching: 
720min. 

 

6 variables: 
Parent: intervention 

fidelity, sense of 
competence, and family 
impact. 

Child: language and 
adaptive skills. 

 

Children in self-
directed and 

therapist-assisted 
groups improved on 
language measures, 

with a trend toward 
greater gains during 

a parent–child 
interaction for the 
therapist-assisted 

group. 
 

Parents' intervention 
fidelity, self-efficacy, 

and positive perceptions 
of their child increased. 
Parents' stress 

decreased. 

 

Law et al. 

(2018) 

SSD NDBI The program adopted from 

imPACT delivered via 
Map4Speech iPad App and 

includes 4 goals: 
1. Following child's lead. 
2. Imitate & animate. 

3. Make moments for 
togetherness. 
4. Prompt, reward, & expand. 

The goals targeted using 8 
stages: (a) introduction, (b) 

follow your child's lead, (c) 
imitate and animate, (d) expand 
your child's language, (e) make 

moments for togetherness, (f) 2 
stages for prompt, reward, & 
expand, and (g) putting it all 

together.  
  

8 self-directed 

lessons (stages) 
using Map4Speech 

app at parent's own 
pace, and 20-29 
coaching sessions. 

Duration: 14-16 
weeks.  
Total coaching: 

270-582min. 

3 variables: 

Parent: intervention 
fidelity measured using 

10 parental behaviours, 
and parental 
acceptability of 

Map4speech.  
Child: child's language 
(spontaneous and 

prompted utterances) 
and pointing gestures 

(spontaneous and 
prompted pointing). 

2/3 children 

improved in their 
functional 

communication.  

Parent's behaviours 

improved significantly 
for all participants and 

maintained high 
fidelity.  
Map4speech was highly 

acceptable by parents.  

 

McDuffie et al. 
(2013) 

SSD ND The intervention consists of 4 
lessons: 
(a) follow in commenting, (b) 

indirect prompting strategies 
(environmental arrangement, 
time delay, choice making), (c) 

4 (90min) in-
person individual 
lessons provided 

monthly, each 
lesson followed by 
3 weekly tele-

5 variables: 
Parent: parent's follow-
in commenting, parent's 

indirect communication 
prompts, parent's verbal 
responses to child's 

There was an 
increase in child’s 
total and prompted 

communication acts 
from baseline to 
intervention. 

No significant 
differences between 
settings were observed 

for any of the targeted 
parent's strategies. 
Parent use of strategies 
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taking an active role in child's 
play, managing play materials, 

and modelling new play actions, 
(d) the use of questions to 
prompt child's communication 

acts and interactive book 
reading. 

coaching session 
(total of 16 

sessions). 
Duration: 4 
months. 

Total coaching: no 
details.  

 

communication acts, 
and social validity 

survey.  
Child: prompted child's 
communication acts 

and total child's 
communication acts. 

introduced during in-
person parent education 

and coaching sessions 
were maintained during 
tele-sessions. 

Meadan et al. 
(2016) 

SSD NDBI i-PiCS intervention consists of 4 
teaching strategies: (a) 

modelling, (b) mand-model, (c) 
time delay, and (d) 
environmental arrangement.  

Training condition: 
one 45-min parent-

training tele-
session.  
Coaching 

condition: two 30-
min coaching 

sessions/week. 
Duration: about 3.5 
months. 

Total coaching: 
around 720min 

 

2 variables: 
Parent: i-PiCS 

intervention fidelity 
(quality and rate of 
strategy 

implementation).  
Child: social 

communication 
initiations and 
responses.  

No significant 
changes in child's 

social 
communication 
skills. 

Parents' higher fidelity 

scores coincided with 

the 

coaching condition.  

 

Vismara et al. 
(2013) 

SSD NDBI P-ESDM consists of 10 goals: 
these goals are attention and 

motivation, sensory social 
routines, joint activity routines, 
nonverbal communication, 

imitation, joint attention, speech 
development, functional and 
symbolic play skills, and the 

teaching techniques and learning 
contingencies of applied 

behavioural analysis. 

12 weekly (90min) 
intervention 

sessions and 3 
(90min) monthly 
follow-up sessions. 

Duration: 12 
weeks.   
Total coaching: 

1080min. 

4 variables: 
Parent: P-ESDM 

fidelity, parent's 
satisfaction, and 
parental engagement. 

Child: functional verbal 
utterances and initiated 
joint attention.  

No change on 
initiated joint 

attention. Parent 
reported increased 
production and 

comprehension of 
words and gestures 
for all children with 

an average of 100 
more words 

produced and 90 
more words 
understood from 

baseline to follow-
up. 

6/8 parents achieved 
fidelity. All parents 

were satisfied with 
remote coaching via 
videoconferencing. A 

positive relationship 
reported between 
parents' intervention 

usage and interaction 
style with children. 

 



Chapter Two: Rapid Review 

43 

 

Vismara et al. 
(2018) 

RCT NDBI P-ESDM; intervention details 
similar to those reported in 

Vismara et al. (2013).  

90min tele-
session/week and 

access to P-ESDM 
website vs. 
treatment as usual 

and 90min tele-
session/month and 

access to 
alternative website.  
Duration: 12 

weeks. 
Total coaching: 
1080min. 

 

4 variables: 
Parent: P-ESDM 

fidelity, website use, 
and program 
satisfaction. 

Child: joint attention 
and imitation.  

Children's imitation 
improved for both 

groups with no 
significant 
difference. No 

improvement 
reported in child's 

joint attention.   

Higher treatment 
fidelity reported for P-

ESDM group however, 
not significant. P-
ESDM group showed 

significantly higher 
satisfaction than 

control. P-ESDM group 
showed more use of the 
website than control. 

 

Wainer & 

Ingersoll (2015) 

SSD NB RIT aimed at increasing 

spontaneous imitation skills 
using the following strategies: a) 
environmental modification, b) 

imitating the child, c) use of 
simple language, d) use of 
prompting and reinforcement 

strategies.  

Self-directed 

condition: self-
directed telehealth 
program consisted 

of 4 short lessons 
provided using 
animated 

slideshow.  
Coaching 

condition: 3 
(30min) coaching 
sessions. 

Follow-up phase: 
at one month & 
three months. 

Duration: no 
details. 

Total coaching: 
90min. 

5 variables: 

Parent: intervention 
fidelity, parent's 
knowledge of RIT, 

parental acceptability, 
and engagement.  
Child: imitation. 

No significant 

change on 
spontaneous 
imitation.  

4/5 parents achieved 

fidelity at some point of 
the self-directed and 
coaching conditions. 

Parent reported higher 
acceptability to video-
based instructions and 

coaching condition 
compared to self-

directed condition. 
Parents completed 
between 12 and 40 

components 
instructional 
components included on 

the website (M = 33). A 
strong effect in the 

change from parents 
scores on the RIT 
knowledge quiz after 

the intervention.   

 

SSD Single Subject Design; RCT Randomised Controlled Trial; NB Naturalistic Behavioural; NDBI Naturalistic Developmental Behavioural Intervention; ND Naturalistic 
Developmental; P-ESDM Parent-mediated Early Start Denver Model; RIT Reciprocal Imitation Training. 
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and coaching. In addition, Wainer & Ingersoll (2015) reported higher acceptability for 

coaching condition compared to self -directed training. However, qualitative findings from 

only one study revealed difficulties faced by the participants during tele-sessions, including 

technical problems and difficulty in controlling child's challenging behaviours 

(Guðmundsdóttir et al., 2019).  

2.7.5 Risk of Bias 

  The evaluation of the methodological rigour of the included studies showed that none 

of the nine studies met the criteria for low RoB across all achievable domains of the RoB 

Tools (Table 2.3 and 2.4). Thus, the overall quality of evidence obtained from both the SSD 

and RCTs is low.  

2.7.5.1 Single-Subject Design (SSD). The SCD RoB tool consists of nine quality 

domains to assess selection bias, performance bias, detection bias, and other sources of bias 

not included in the other domains (Reichow et al., 2018). Of the seven studies employing a 

SSD, only two studies were rated for high RoB in one quality domain (McDuffie et al., 2013;  

Vismara et al., 2013). Three studies were rated for high RoB in two quality domains (Law et  

al., 2018; Meadan et al., 2016; Wainer & Ingersoll, 2015), and two studies were rated for 

high RoB in three and five quality domains (Guðmundsdóttir et al., 2017, 2019). The most 

common risks of bias were failure to blind participants and personnel, selection bias, and 

failure to use or report the use of blind assessors. However, low RoB was observed in 

dependent variable reliability, data sampling, and other potential sources of bias for most 

studies. The detailed rating for each study is provided in Table 2.3.  

2.7.5.2 Randomised Controlled Trials (RCTs). The five RoB domains set by Sterne 

et al. (2019) in the RoB-2 tool was used to evaluate the rigour of the two RCTs included in  

this review. RoB-2 was used to assess every relevant outcome measure and has three overall 
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RoB judgments (low RoB, some concerns, high RoB). Overall, the RoB assessment of the 

two RCTs showed that both studies have a low RoB for the randomisation process and 

missing outcomes data domains. However, both studies showed some concerns or high RoB 

for other domains. As shown in Table 2.4, Ingersoll et al. (2016) study was judged to be at 

high RoB in measuring the outcome domain for the three child's outcome measures and 

Table 2.3. Rigour Evaluation of SSD Studies Adopted from Reichow et al. (2018).  

Study Selection bias Performance bias Detection bias  Other 

potential 

sources 

of bias 

Sequence 
generation 

Participant 
selection 

Blinding of 
participants 

and 

personnel 

Procedure 
fidelity 

Blinding of 
outcomes 

assessors 

Selective 
outcome 

reporting 

Dependent 
variable 

reliability 

Data 
sampl

ing 

McDuffie 
et al. 

(2013) 

Unclear Unclear High Low Unclear Unclear Low Low Low 

Vismara 

et al. 

(2013) 

Unclear Unclear High Low Low Low Low Low Low 

Wainer & 

Ingersoll 

(2015) 

Low Unclear High High Low Low Unclear Low Low 

Meadan et 

al. (2016) 

High Unclear High Low Low Low Low Low Low 

Law et al. 

(2018) 

High Low High Low Unclear Low Low Low Low 

Guðmund

sdóttir et 

al. (2019) 

High Unclear High High Unclear Unclear Low Low Low 

Guðmund
sdóttir et 

al. (2017) 

High High High High Unclear Unclear Low High Low 

Table 2.4. Rigour Evaluation of RCT Studies Using RoB-2 (Sterne et al., 2019). 

Study Outcome Randomisation 

process 

Deviations 

from 

intended 
interventions 

Missing 

outcomes 

data 

Measurement 

of the 

outcome 

Selection of 

the reported 

results 

Overall bias  

Ingersoll et 

al. (2016) 

Child's 

language 

+ + + - + - 

VABS 

communication 

+ + + - + - 

VABS social + + + - + - 

Parent fidelity + + + ! + ! 

Vismara et 

al. (2018) 

Social 

communication 

+ ! + + ! ! 

Parent fidelity + ! + + ! ! 

Parent 

satisfaction 

+ ! + + ! ! 

+ low risk of bias; - high risk of bias; ! some concerns. 
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raising some concerns in the same domain for the parent fidelity outcome. The other RCT 

study (Vismara et al., 2018) met the criteria of some concerns for overall RoB judgement in 

all evaluated outcomes (one child and two parent outcomes). 

2.8 Discussion  

 There is growing literature on telepractice and parent-mediated autism interventions. 

This study aimed to improve the understanding of the effectiveness and feasibility of 

telemedicine in coaching parents of young autistic children to implement specifically NDI 

programmes. Findings from the synthesis of the nine studies provide preliminary evidence 

that telemedicine is an effective approach to coaching parents of young autistic children to 

deliver NDIs. However, the study showed insufficient evidence of the effectiveness of 

telemedicine in delivering NDIs on child's social communication behaviours, consistent with 

previous reviews (Akemoglu et al., 2019; Parsons et al., 2017). Participants of three studies 

showed no improvement in social communication behaviours, although parent fidelity was 

achieved by all participants (Meadan et al., 2016; Wainer and Ingersoll, 2015; Vismara et al., 

2013). A similar discrepancy between parent fidelity and child outcomes was reported 

following remotely delivered ABA-based interventions (Ferguson et al., 2019).  

The variation in the intervention effects on child's behaviours might be due to the 

disparity in the social communication skills measured in the included studies, consistent with 

previous reports (Akemoglu et al., 2019). In addition, despite that all included studies 

reported objective measures of  parent-child interaction, it is possible that the used measures 

were not sensitive enough to detect the changes in child's behaviours. Researchers 

highlighted the lack of valid objective sensitive measures of change in the social 

communication skills of young autistic children (McConachie et al., 2015).  

It is also possible that the variation in the intervention effects on child's behaviours is 

due to a time factor. Further, previous research of in-person parent-mediated NDI observed 
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improvement in child's autistic features at follow-up that was not observed post-intervention 

immediately (Green et al., 2010; Pickles et al., 2016). Research has suggested that the 

changes in child communication and autism features during treatment could have become 

self-sustaining after the end of treatment (Pickles et al., 2016). Thus, these findings suggest 

that the intervention effects on child's communication could occur at some time after the 

endpoint of the intervention. 

Although study findings are inconsistent and inconclusive for child's social 

communication, they are promising for parental fidelity and acceptability. Overall, the 

parents in the identified studies were able to learn EI strategies remotely and use them 

accurately with their autistic children. Most studies reported a significant increase in parent 

fidelity post-intervention. Higher fidelity scores were observed in the interventions 

employing parent coaching compared to interventions/conditions with no parent coaching 

component (Meadan et al., 2016; Ingersoll et al., 2016). This finding is consistent with 

previous reports of high treatment fidelity achieved by participants who received remotely 

delivered parent-mediated EIs (Ferguson et al., 2019; Parsons et al., 2017).  

Most included studies showed high acceptability and satisfaction amongst parents 

coached on NDIs via telemedicine, congruent with previous research (Salomone et al., 2017). 

The study also revealed preliminary evidence of higher acceptability of telemedicine-

delivered NDIs incorporating parent coaching than self -directed interventions. Similar 

findings were reported by Pickard et al. (2016). However, attitudes toward telemedicine may 

vary regionally and culturally and can possibly be affected by the infrastructure of the 

location being studied. Thus, the generalizability of the results to other regions in the world 

must be done with caution.  

The study evaluated the methodological rigour of the included studies against RoB 

quality indicators (Reichow et al., 2018; Sterne et al., 2019). None of the included studies met 
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the criteria for low RoB across all achievable domains of the RoB Tools. All the SSD studies 

were rated at high RoB in the 'blinding of participants and personnel' domain. However, SSD 

studies employing parent-mediated interventions might be particularly prone to this type of 

bias, given that blinding parents to the type of intervention is not possible. Similarly, one of 

the group studies failed to blind or report blinding of participants and outcome assessors for 

the selected outcome measures (Ingersoll et al., 2016). The quality assessment results are 

congruent with previous reports of low-quality research (Ferguson et al., 2019) and lack of 

blinding in studies utilising telemedicine as an approach to deliver NDI and ABA-based 

interventions (Parsons et al., 2017).  

Furthermore, several limitations were acknowledged in the identified studies. First, 

there was a high disparity in the amount of  tele-coaching provided to the parents between the 

studies and within some studies (e.g., Guðmundsdóttir et al., 2017, 2019; Law et al., 2018). 

Although findings from previous systematic reviews investigating the effect of dose in 

intervention are inconsistent (Debodinance et al., 2017; Nevill et al., 2018; Oono et al., 2013; 

Pacia et al., 2021), it may affect intervention outcomes. Second, most studies (n=6) did not 

report the age of the participating parents, i.e., the primary intervention agents. Previous 

research suggested a correlation between age and the use of video-based telemedicine (Hsiao 

et al., 2021). Researchers reported that older adults showed lower rates of video-based 

telemedicine use (Hsiao et al., 2021).  

Third, since only two small RCTs were detected and four SSD studies lack numerical 

data (Guðmundsdóttir et al., 2017, 2019; Vismara et al., 2018; Wainer & Ingersoll, 2015), it 

is difficult to evaluate and draw a conclusion about effect sizes. Finally, although all studies 

reported ASD diagnosis, five studies reported community diagnosis of ASD. Thus, it is 

possible that there have been variations in how the protocols were administered by 
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community practitioners within and among different countries, which raises the possibility 

for inaccurate diagnosis.  

2.8.1 Limitations 

 Rapid reviews have emerged as an efficient tool for synthesising evidence for health 

care decision-makers (Garritty et al., 2021). In rapid reviews, the knowledge synthesis 

methods are streamlined, and processes are accelerated compared to systematic reviews 

(Garritty et al., 2021). The strength of rapid reviews lies in its ability to provide systematic 

evidence to inform decision-making and health responses in times of emergency and crisis 

(Tricco et al., 2017). However, several limitations should be considered when interpreting the 

results of rapid reviews. First, the search strategy has some limitations, such as the limited 

number of reviewers, languages included, and publication dates. Second, the review did not 

include gray literature. Third, a small number (n=9) of studies were included in this review. 

However, the strengths of the review included searching four databases instead of three 

databases as recommended by Garritty et al. (2021), strict inclusion/exclusion criteria, and 

only including peer-reviewed studies. A further strength of this review is that the search 

terms and strategies were developed with a specialist librarian.  

2.8.2 Implications and Future Directions 

The COVID-19 pandemic presented an urgent need for healthcare practitioners to 

support public health precautions and deliver interventions safely by adopting telemedicine 

services. The evidence for the efficacy of using telemedicine to deliver parent-mediated NDI 

for autistic children is inconclusive. However, the study has two main implications for 

researchers and practitioners designing and planning to deliver NDIs via telemedicine. First, 

the findings from this review indicate that there is a growing number of studies suggesting 

intervention fidelity can be achieved by coaching parents remotely via videoconferencing. 

However, since most studies (n=6) have been conducted in North America, the 
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generalizability of the results to other populations is limited. Research has suggested that 

cultural and social barriers, e.g., religious and social restrictions, influenced the utilisation of 

telemedicine services in other regions, i.e., the Middle East (AlSamarraie et al., 2020).  

Second, the heterogeneity of variables within the social communication outcome in 

the included studies limited the comparability between studies. This might be due to a lack of 

valid outcome measures that are sensitive to changes in social communication sk ills in 

children below six years (McConachie et al., 2015). Thus, the findings from this study 

support the need for establishing a robust tool to measure social communication skills in 

effectiveness trials as an 'urgent research priority' (McConachie et al., 2015). Third, all the 

included studies were at high RoB in at least one quality indicator of the Cochrane Risk of 

Bias Tool. Therefore, there is a demand for further high-quality research investigating the 

effectiveness of telepractice on improving social communication skills that can adhere to a 

rigorous methodological structure.  
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Chapter 3: Action Research Study I 

3.1 Action Research Overview  

 The purpose of the action research is to evaluate the early intervention services offered 

to autistic children in the Saudi context with the aim of developing a consistent approach to 

intervention planning. In 1992, the first centre for autism in the KSA and the Gulf countries 

was established in Jeddah by a non-profit organisation (The First Autism Center in Jeddah, 

n.d.). Jeddah is the second-largest city after Riyadh (the capital) and a port in the western 

region. Similar initiatives followed the establishment of this centre in the 90s by non-profit 

and private organisations in the KSA, e.g., Prince Nasser bin Abdulaziz Centre for Autism 

established in 1998 and was the first centre in Riyadh. These initiatives were followed by 

governmental support for autism projects to cope with the global increase in autism cases. 

A remarkable growth was observed in the services provided to children with 

developmental disabilities in the KSA. In 2011, the Saudi Health Council established the 

National Program for Developmental and Behavioural Disorders, which gradually covered 23 

cities (Saudi Health Council, n.d.). In addition, the Ministry of Defence Medical Services 

established Prince Mohammed bin Salman Program for Autism and Developmental Disorders 

(MBS-PADD) in 2015. MBS-PADD consists of seven centres distributed regionally in the 

KSA, offering diagnostic and therapeutic services to 1256 autistic children in its first years 

(Alzahim, 2018).  

However, researchers reported the mean age at starting intervention was 3.3 years, 

suggesting that many children in the KSA did not receive intervention before three years 

(Alnemary, Aldhalaan, et al., 2017). A survey completed by 205 families of autistic children 

in the KSA showed that 29% of the families travel outside their cities of residence to another 

city or country to receive EI services, especially those who live in non-major cities 
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(Alnemary, Aldhalaan, et al., 2017). Furthermore, 40% of families reported travelling to get 

autism treatments with or without EI services (Alnemary, Aldhalaan, et al., 2017). According 

to Alnemary, Aldhalaan, et al. (2017), most autistic children received their intervention in 

private agencies and at their homes. Although the government approved to cover the cost of 

private daycare and rehabilitation centres for autistic children in 2014, the study revealed that 

nearly 80% of the families paid for EI services (Alnemary, Aldhalaan, et al., 2017; Ministry 

of Human Resources and Social Development, 2017).  

 One challenge for developing services in the KSA is that only 6% of global autism 

research has been carried out in the Arab world (Alnemary et al., 2017). Although the largest 

proportion of autism research in the Arab world comes from the KSA, researchers pointed out 

that most of the studies published addressed autism biology, risk factors, and diagnosis. 

According to Alnemary et al. (2017), a small number of papers have addressed autism 

services, interventions, and life span issues. 

To our knowledge, no papers have evaluated the EI practices delivered by the speech 

language therapists (SLTs) in the KSA. Therefore, describing current EI practices, i.e., 

services and challenges from the point of view of the SLTs and parents, is necessary to help in 

i) understanding their needs, ii) selecting or developing EI programs that are culturally 

appropriate, and iii) improve service delivery models in speech therapy clinics. The two 

studies described in this chapter and the next aimed to explore the SLTs' EI practices and 

investigate parents' experiences and expectations related to the EI service provided by the 

SLTs in this context.  

3.2 Introduction  

 Implementing evidence-based practices, forming collaborative professional-parent 

relationships and delivering interventions best suited to each child and family requires 

extensive efforts and expertise (Trembath et al., 2016). Several studies have investigated 
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parent's perceptions of the services provided to their autistic child by ASD providers generally 

(Alnemary, Aldhalaan, et al., 2017; Salomone et al., 2016; Stahmer et al., 2019; Yi et al., 

2020) and by speech language therapists (SLTs) (Auert et al., 2012; Mandak & Light, 2018). 

However, few studies explored SLTs' practices and perceptions in working with autistic 

children (Gillon et al., 2017; Mandak & Light, 2018; Trembath et al., 2016), which is the 

focus of the current study.   

 Researchers explored the views and experiences of SLTs who work with autistic 

children and their families in the delivery of assessment and intervention services in 

community-based settings in different countries (Gillon et al., 2017; Trembath et al., 2016). 

To better understand SLTs' practices, Gillon et al. (2017) conducted a survey completed by 

1114 SLTs working with autistic children and adolescents located in 35 countries, including 

the KSA. According to Gillon et al. (2017), Hanen, followed by TEACCH and ABA, were the 

most common programs used by the SLTs. The study also revealed that most SLTs reported 

providing intervention through individual therapy sessions more than once per week. 

However, SLTs vary in their involvement in autism interventions, with some respondents 

reported providing consultations only to child's caregiver or teacher.  

 Gaining insights into SLTs' involvement with parents/caregivers of autistic children is 

an important area for investigation (Gillon et al., 2017). According to Gillon et al. (2017), 

80% of the SLTs reported always or often working with the parents by enhancing their 

capabilities to support their autistic child. Findings from parents' interviews emphasised 

parental needs to be supported and involved by their SLTs in the intervention (Auret et al., 

2012). 

There has been little work to understand the experiences, involvement, and 

perceptions of autism professionals, including SLTs, about autism intervention services in the 

KSA. One study investigated professionals' perceptions about the services provided to autistic 
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children in the KSA (Babatin et al., 2016). The study aimed to assess the perceived 

availability of services involved 136 professionals recruited from private and governmental 

autism centres in Jeddah (Babatin et al., 2016). The participants responded to open-ended 

questions about services' barriers and suggestions to improve these services. Accord ing to 

Babatin et al. (2016), respondents reported that increased professional-to-child ratio and 

limited family involvement has negatively affected providing adequate service. Respondents 

suggested increased parental involvement and increased manpower to improve the services 

provided to autistic children (Babatin et al., 2016). However, the study has some limitations, 

such as unestablished validity of the questionnaire and risk of bias in questionnaire wordin g.  

 As discussed in Chapter 1, describing EI practice in the KSA from both SLTs' and 

parents' perspectives is crucial for selecting or adapting culturally appropriate EI approaches 

or programs. The purpose of this study is to describe the EI practices delivered by the SLTs 

and SLTs' experience in providing EI services in one of the community settings in Riyadh. 

The study is expected to help to develop a parent-mediated EI based on SLTs' current practice 

in this community-based setting which will be used in the planned feasibility study. The study 

is also expected to help build evidence for future KSA intervention research by capturing the 

current EI practice.  

3.3 Study Aims 

• To describe and understand SLTs' experience in delivering EI, training caregivers, 

and related challenges. 

• To describe the treatment-as-usual provided in the EI service by the SLTs. 

• To develop an intervention plan that covers the goals targeted by the SLTs when 

working with autistic children.  
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3.4 Method 

3.4.1 Research Context  

 The study took place in the speech language therapy (SLT) clinic based in the Autism 

Centre at Prince Sultan Military Medical City (PSMMC-AC) in Riyadh, KSA. PSMMC is 

one of the largest medical cities and the largest military hospital and the main referral centre 

for the treatment of armed forces personnel and their dependents in the KSA. PSMMC offers 

over 30 medical and surgical specialities and specialised centres, e.g., Prince Sultan Cardiac 

Centre, Oncology Centre, Rehabilitation Centre, and Autism Centre. 

 PSMMC-AC is one of seven specialised centres established across the Kingdom under 

MBS-PADD. PSMMC-AC is one of the most specialised ASD centres in the Kingdom, with 

over 50 employees. It was established in November 2015 with five professions: SLT, Clinical 

Psychology, Occupational Therapy (OT), Social Services, and Special Education. The SLT 

team incorporated four licenced speech-language pathologists (SLTs) at the time of data 

collection. To be a licensed SLT in the KSA, one must get a bachelor's degree in the field 

from a College of Applied Medical Sciences with a one-year internship.  

 The Centre provides diagnostic, evaluative, and intervention services to children aged 

from one to 17 years old. Clinicians from the SLT, OT, and clinical psychology teams work 

collaboratively with the medical doctors in providing medical services, diagnostic services, 

and EI services to autistic children. After being diagnosed by the multidisciplinary team, 

autistic children are referred to clinicians with different specialities, e.g., clinical 

psychologists, OTs, and SLTs, based on their needs for intervention. The clinicians are 

expected to implement evidence-based strategies to improve child's sensory, communicative, 

and behavioural problems through individualised or group therapy sessions. However, it is 

unclear what EI approaches, intervention targets, and implementation mode, i.e., parent- or 

therapist-implemented, is used or preferred by the SLTs in this context.  



Chapter Three: Action Research Study I 

56 

 

3.4.2 Participatory Action Research Design  

 To design service-delivery models effectively within a culturally appropriate 

framework, it is crucial to understand the experiences and needs of the targeted population. 

SLTs play a central role in the treatment of autistic children. Thus, understanding the 

experiences of the SLTs in community-based settings is important to enhance EI intervention 

practices. Since the joint process between researchers and community members is a key 

component of the participatory action research (PAR), it was selected to investigate the aims 

of this study (Baum et al., 2006). 

 PAR in healthcare involves clinical researchers conducting systematic inquiries to 

improve their own practice, which is expected to enhance patient experience (Koshy et al., 

2011). What distinguishes PAR from other research methods is the involvement of the people 

impacted by the condition being researched (Baum et al., 2006; Koshy et al., 2011; Minkler, 

2000). Therefore, PAR offers a research approach consistent with the aims of this study which 

require involving the people, i.e., SLTs impacted by the condition being research, i.e., EI 

practices.   

 Moreover, the PAR approach was chosen to empower the SLTs by engaging them in 

the process of generating solutions drawing on their intuitions and experiences (Meyer, 2000). 

Various training and clinical experiences exhibited by the SLTs may affect planning and 

providing EI to autistic children, i.e., the intensity of the EI program, targeted skills, and 

strategies used. To be able to describe what approach was followed by the SLTs concisely, 

PAR was selected. Since action research is situation-based and context-specific (Green & 

Thorogood, 2018; Koshy et al., 2011), it will help to capture the degree of variation in the 

intervention applied by the SLTs to autistic children in this context. PAR can be conducted 

using qualitative, quantitative, or mixed-methods approaches (Koshy et al., 2011). Research 
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has suggested using qualitative methods to capture a rich and in-depth view of participants' 

experiences (Koshy et al., 2011). 

3.4.3 Participating Researchers/SLTs 

 The study involved four licensed SLTs, three with a bachelor's degree in speech and 

hearing sciences (SJ, SY, and SR) and one (SG) with a bachelor's degree in speech-language 

therapy. All participating SLTs were Saudi single females aged 25-27 years old. The SLTs 

were working at PSMMC-AC at the time of data collection and represented 100% of the 

SLTs in this setting. SLTs' working experience with autistic children ranged from four-year 

experiences (SJ), two years and 11 months (SY), 18 months (SR), and four months (SG). 

Three of the four participating SLTs had minimal exposure to autistic children during their 

undergrad studies and clinical internship. Only one (SJ) out of the four SLTs had worked with 

autistic children under supervision during her internship. 

3.4.3.1 Recruitment. In an exploratory meeting with the lead researcher in October  

2017, three of the SLTs identified the need for more consistent practice and, specifically, the 

need for developing an EI plan. This meeting was held at the clinic three months before 

planning the PAR. They also expressed their willingness to work on a project that targets this 

need. Later, in May 2018, the lead researcher met with all the SLTs who were working at 

PSMMC-AC to explain and discuss the study and their level of involvement to encourage 

recruitment. This meeting was held at the PSMMC-AC meeting room for the purpose of this 

project. The information sheet was handed to the SLTs, and they were asked to take their time  

to read it and confirm participation. The process of recruiting the SLTs lasted for 20 days. 

3.4.3.2 Participatory Process. Since PAR encourages the participants to be involved in  

all research stages, the SLTs were invited to engage with the whole process, including data 

analysis, interpretation of findings and planning the action required to improve the current 
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practice. It was acknowledged that the participating SLTs might not have spare time to 

participate in all the stages of this study. Thus, the SLTs' level of participation was negotiated 

before each stage and SLTs were informed about their right to discuss and modify any stage 

when needed. Further, all participating SLTs were involved in recruiting parents and 

developing a topic guide for parents' interviews used in the following study (see Chapter 4 

Section 4.3.4). SLTs' level of participation is shown in Table 3.1. 

Table 3.1. SLTs' Level of Participation in the Action Research.  

Process Participating Researcher/SLT 

SJ SY SR SG 

Recruiting parents  √ √ √ √ 

Developing a topic guide for parents' interviews  √ √ √ √ 

Coding data from SLTs' interviews  √ √ √ √ 

Generating themes from SLTs' interviews  √ √   

Defining themes from SLTs' interviews  √ √ √ √ 

Developing an individual intervention plan √ √ √ √ 

Developing a unified intervention plan √ √ √ √ 

Collecting data from SLTs' progress reports  √ √ √ √ 

Planning future actions  √ √ √ √ 

  

3.4.4 Data Collection 

3.4.4.1 Semi-structured Interviews. One-to-one semi-structured interviews were  

conducted with the SLTs by the lead researcher. Each SLT was interviewed twice. Interviews 

are a common tool in qualitative research and have been used by researchers in PAR studies 

(Kilbride et al., 2011). One-to-one interviews are useful to gather data from people who may 

not be confident enough to talk in a larger group, e.g., in front of colleagues (Koshy et al., 

2011).  

3.4.4.1.1 Interview I. The first interview aimed to describe the experience of the SLTs  

in providing EI to preschoolers with ASD and what factors have shaped their practice. A topic 

guide of ten open-ended questions was prepared by the lead researcher (Appendix 1). 

Throughout the interviews, the topic guide was used to elicit SLTs views about the current 
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practice at PSMMC-AC individually. The interview started with some general questions like 

talk about your experience as SLT and describe your experience at PSMMC-AC. Then, the 

SLT was asked to describe the EI she provides and her views about the EI service. More 

specific questions about current EI practice, e.g., what factors affect your decision about the 

intervention, and what will you do if you wish to change and improve the current practice, 

were used to provide further understanding. At the end of the interview, the SLT was 

encouraged to add and discuss any relevant area not addressed by the researcher.  

3.4.4.1.2 Interview II. The second interview aimed to elicit the commonly used EI  

intervention goals to describe the SLTs' treatment-as-usual. An EI plan that the SLT team at 

PSMMC-AC has already developed was used to guide individual discussions between the 

SLTs and the lead researcher. The EI plan that has been used was initially developed from 

HANEN It Takes Two to Talk stages of communication (Pepper & Weitzman, 2004) and 

FIRST YEARS training program (2009), developed by the University of North Carolina at 

Chapel Hill Division of Speech and Hearing Sciences. The lead researcher asked each SLT to 

imagine doing an EI plan to an autistic child who is newly diagnosed and had not received 

any previous intervention services. Each SLT was probed to explain what skills would be 

targeted, i.e., non-verbal communication, joint attention, playing skills, etc., and to specify the 

goals used for each skill. They were also asked to refer to the previously developed 

intervention plan or other resources, if any, i.e., other developed EI programs to compare with 

the current practice.  

3.4.4.1.3 Interview Method. The audio-recorded interviews and discussions were  

conducted at PSMMC-AC meeting room using Sony ICD-PX370 Mono Digital Voice 

Recorder. The lead researcher began the interview by explaining the purpose and seeking 

consent to continue. Participants were encouraged to speak freely when answering and were 



Chapter Three: Action Research Study I 

60 

 

told there were no correct/incorrect answers. They were also encouraged to add to the topic 

when there has been something they want to talk about and was not covered in the interview 

questions. The SLTs' interviews lasted between 36 to 57 minutes.  

3.4.4.2 SLTs' Progress Reports. A way to validate findings from qualitative data in  

health research is by checking if what practitioners do in practice what they say they are doing 

(Green & Thorogood, 2018). Thus, internal validity was established to the unified 

intervention plan by collecting notes from patients' medical records, specifically, SLT reports. 

Every participating SLT was given a form to collect targeted goals from five therapy sessions 

of different patients to verify what was reported in their individual intervention plans. These 

goals were checked to ensure consistency between what was said in the interviews and what 

was reported in SLTs' individual plans. Between 11 to 15 goals were gathered by each 

participating researcher (a total of 51 goals). The check revealed that all goals were included 

in the unified plan.  

3.4.4.3 Caseload Census. The data reported under this section were collected after the  

analysis of SLTs and parents' semi-structured interviews in order to determine future action. 

The SLTs counted the number of patients who had received at least four consecutive therapy 

sessions, i.e., one session per week for four weeks or more. The period of investigation was 

from January 2017 to July 2018. This period was chosen because the number of SLTs 

employed at this duration was solid (three SLTs). Therefore, the number of clients served was 

expected to resemble a typical flow.    

3.4.5 Data Analysis 

Data collected from the SLTs were transcribed using Express Scribe Transcription 

Software and AltoEdge Foot Pedal. SLTs interviews were transcribed for thematic analysis 

using the approach of Braun and Clarke (2006). Thematic analysis was used since it provides 
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a rich and detailed yet complex interpretation of the data (Braun & Clarke, 2006). It is also 

reported to be suitable to answer questions related to people concerns about an event or 

service; why and why not people use service or procedure (Ayres, 2007; Green & Thorogood, 

2018).  

 Inductive thematic analysis was used across the data set to analyse the audio-recorded 

data collected from the semi-structured interviews. Inductive (bottom-up) analysis is data-

driven and is based firmly on what is said by participants (Braun & Clarke, 2006; Creswell, 

2014; Green & Thorogood, 2018). Inductive analysis was used initially to ensure a detailed 

analysis of all data set and not some aspects of the data (Braun & Clarke, 2006).  

3.4.5.1 Analysis of Interview I. Broad verbatim transcription of the first interviews of  

the participating SLTs was conducted by the lead researcher. The transcripts of the SLTs' 

interviews were checked by a research assistant, an undergrad student, who went through each 

audio recording to ensure that the whole interview has been transcribed accurately. 

Disagreements between the transcriber and checker were resolved through discussion and 

consensus. The interviews were conducted, transcribed, and analysed in Arabic, the primary 

language for the participants. The quotes then were translated into English for PhD 

supervision and use in this study. The translation was done by a certified English translator 

and the researcher.  

 Data from SLTs' semi-structured interviews were coded line-by-line by the 

participating SLTs, including their own after all interviews had been conducted and 

transcribed by the lead researcher. The analysis was done in three participatory meetings. Five 

days before starting the analysis, a printed handout summarising the thematic analysis method 

developed from Braun and Clarke (2006) was provided to the participating SLTs (see 

Appendix 2). The lead researcher was available to discuss and explain the steps of coding and 

generating themes and encouraged the participating SLTs to ask questions. To familiarise and 
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immerse the participating SLTs with the data, they were provided with a hard copy of the 

transcripts to read the materials once before the analysis.  

 The first analysis session lasted for three hours and was attended by three participating 

SLTs. During this session, the participating SLTs with the lead researcher were divided into 

pairs. Each pair coded 50% of the data (two interviews) manually. Then, the generated codes 

from both pairs were added together in shared sheets to reduce the number of duplicated 

codes. A second analysis session was conducted three days later and lasted for two hours. 

During this session, each pair of SLTs reviewed the coded interviews of the other pair and 

edits were made to the codes when needed. At this stage of reviewing the coded data, more 

concise codes were generated, and some general codes were divided into more specified ones. 

 The third and last analysis session was held four days later. During this session, the 

SLTs matched up data extracts with the same codes manually in a similarity-based ordering. 

After matching together data extracts with the same codes, different codes were sorted into 

themes, and all the relevant coded data extracts were collated within the identified themes 

using mind maps. Moreover, themes were generated based on connections between codes 

within a theme, e.g., the association between ideas and characteristics of services. 

 Initially, the data were manually analysed into 66 codes based on the similarity of 

responses and frequency. The codes were sorted into five broad themes. Broad themes were 

then collapsed into four core themes and 12 sub-themes by eliminating redundancies, 

discarding seven minor/irrelevant codes, and merging nine closely related codes into six 

codes. The process of reviewing and refining themes involved examining data at the level of  

the coded data extracts. An external auditor (senior SLT) who was not involved in the 

processes of coding and generating themes from SLTs' interviews was asked to read all the 

collated data extracts for each theme and consider whether they appear to form a coherent  
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Figure 3.1. Thematic Analysis for SLTs' Interview I. 

pattern. Nine data extracts were discarded by the auditor as irrelevant to the codes, and one 

extract was moved to another code. Finally, to ensure that the themes accurately reflect the 

meanings evident in the data set as a whole and that there is not too much overlap between 

them, the themes were defined and named by the participating researchers. The ongoing 

process of reviewing and refining themes resulted in three broad themes, two sub-themes, and 

25 codes (see Figure 3.1 and Appendix 3). 

3.4.5.2 Analysis of Interview II. Verbatim transcription of the second interviews of the 

EI goals was conducted by the lead researcher. Since the process of analysing data underwent 

ongoing negotiation with the participating SLTs, the participating SLTs and the lead  

researcher agreed to provide each SLT with her transcribed interview. This step was planned 

during the analysis stage to give each SLT the opportunity to add further information, i.e., 

goals that were missed during their interview. The analysis resulted in four individual Tables 

of EI plans containing the common goals used in the intervention distributed in hierarchy 

stages, e.g., nonverbal stage, verbal- single words stage ...etc. These goals targeted by 
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different SLTs as provided in their intervention plans were then added together in one unified 

table by the lead researcher. Following this process, two meetings were arranged to discuss 

and inform the unified EI plan.  

 The first meeting lasted two hours with all participating SLTs. During this meeting, 

the lead researcher presented the unified intervention plan, which included four 

communication stages with 77 goals to be revised and modified. Through this participatory 

discussion, the participating SLTs modified the intervention plan to include five 

communication stages with 86 goals by adding one communication stage and nine 

intervention goals. The developed unified plan was then presented to the auditor SLT and 

participating SLTs for final evaluation and refinement in a subsequent meeting which lasted 

for three hours. During this meeting, the intervention plan was edited by the auditor SLT with 

the agreement of the participating SLTs. Six goals were added to reach 92 intervention goals 

distributed in five communication stages.  

 Analysis of the data gathered from the second interviews involved generating themes 

that were both inductive/data-driven (i.e., depending on the data) and deductive/theory-driven 

(i.e., based on researchers' knowledge; themes may emerge from different intervention 

approaches) (Braun & Clarke, 2006; Green & Thorogood, 2018). Moreover, the data was 

analysed explicitly, with no interpretation of the data to a level that was beyond what is said 

or written. 

3.4.6 Reflexivity Statement 

 It is important to mention that the lead researcher is a PhD student situated in the UK 

and SLT who worked as a member of the speech therapy team in the establishment and 

development of PSMMC-AC. The participating SLTs were also employed at PSMMC-AC at 

the time of data collection. All the participating SLTs worked in this context for at least 18 

months and were aware of the circumstances that have shaped their practice. The familiarity 
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of the participating researchers with the research problem is crucial to the PAR design. 

However, the familiarity of the researchers with the research problem and their belonging to 

the research setting may intentionally or unintentionally shape the interpretations of the 

findings. 

 Moreover, the SLTs' interviews were conducted and analysed by the lead researcher 

who knows and met all the participating SLTs before this study was planned and was a co-

worker to one of them. Although the lead researcher had stepped back from working in this 

context for 20 months prior to conducting the PAR, both the lead researcher and the 

participating SLTs have shared a similar background. Thus, it is possible that the researchers 

find it challenging to critically describe the current practice and appraise the SLT service at 

PSMMC-AC. Furthermore, because the participating SLTs are practitioners who are 

immersed in work at PSMMC-AC, they may fail to see the obvious about the speech therapy 

practice in this context.  

 However, external feedback on the findings was obtained from an external senior SLT 

who was not immersed in PSMMC-AC services and from Dr Tom Loucas and Dr Fiona 

Knott, who were supervising this study. Dr Knott is a practicing clinical psychologist who has 

worked for more than 25 years with autistic children and their families in the NHS and other 

services. She has experience in qualitative research methodology. Dr Loucas is a practicing 

speech and language therapist with nearly 30 years of experience working with children with 

communication disorders, including autism, in the NHS and other services. To minimise bias 

in analysing data, multiple meetings were held between the researcher and the supervisors to 

closely review the analysis from the level of codes to the themes' level. These meetings aimed 

to reflect on the way the experiences of the participating researchers, including the lead 

researcher, might have affected the way themes were developed. 
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3.4.7 Ethical Approvals 

 This study has been reviewed and granted ethical approval by the University of 

Reading School of Psychology and Clinical Language Sciences Research Ethics Committee 

(Ethics no. 2018-060-TL) and PSMMC Scientific Research Centre Ethics Committee (Ethics 

no. 1073). 

3.5 Results 

3.5.1 Interview I Results  

 SLTs' first interview aimed to describe and understand SLTs' experience in delivering 

EI, training caregivers, and related challenges in this context. As shown in Figure 3.1, the data 

was analysed into three core themes: intervention services, challenges, and development. The 

themes that fell outside the scope of this study are not included (SLTs' experiences and 

perspectives that are unrelated to EI and their current practice). 

3.5.1.1 Intervention Services. The first theme is related to the EI services provided by  

the participating SLTs at PSMMC-AC. It emerged from two main subthemes: intensity and 

design of intervention, and decision-making processes including factors affecting selecting 

intervention goals and consulting other team members. Moreover, under this theme, the 

participating SLTs described the current SLT practice at PSMMC-AC.  

3.5.1.1.1 Intensity and Design.  The SLTs described a criterion for the intensity of  

intervention sessions, which states that autistic children under six years old must be seen 

regularly (one session per week) and offered EI. However, they reported that the criterion was 

not always attainable because of their overloaded schedules '...Any child under the age of 6 is 

seen on a weekly basis; especially if he is nonverbal… the problem we face now is that we 

cannot apply this plan for every child – SJ'. Therefore, to achieve this, some patients were 

given walk-in appointments during clinic time or office hours.  
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 Although the participating SLTs acknowledged that the criterion wasn't always 

achievable, subsequent examination of their caseload census revealed that they were only able 

to provide four consecutive sessions to 7.4% of their patients. Thus, the criterion for the 

intensity of the intervention sessions was barely achievable. It is not possible to determine 

what factors led to failure in providing one intervention session every week from this study.  

 The SLTs discussed the way the intervention session was designed, including parent 

training, strategies used, and home program follow-up tools. Three SLTs reported taking a 

brief history about the child's progress and the application of previous goals at the beginning 

of each session. After taking history and baselining the child on previously targeted goals, the 

SLTs reported one-to-one intervention offered to the child and the parent. However, parents 

were not constantly involved and were directly trained by all SLTs. Two SLTs reported 

providing training and live feedback to parents who are not well educated or show difficulty 

in applying taught strategies '…If the parents are educated and are able to understand 

quickly, I tend to apply it while they observe, but when I feel that they did not get it, I ask them 

to practice with the child while I observe if their application is correct or not -SY'. 

 The use of different intervention approaches was reported by the SLTs. Two SLTs 

reported a preference to follow a naturalistic approach by training autistic children indirectly 

through playing, and one reported the use of Discrete Trial Training, an ABA-based 

technique. The video-feedback strategy was reported to be used in training parents by two 

SLTs. However, it is unclear from the data whether the differences among the SLTs were 

related to their previous training, preferences, or child's and family needs.  

3.5.1.1.2 Decision-making Process. The data showed several factors affected SLTs'  

decisions about intervention goals. Some of these factors were child-related, and others were 

parent-related. Child-related factors such as age, ASD severity, comorbidities, specifically 

Attention Deficit Hyperactivity Disorder (ADHD), IQ level, language level, and child's 



Chapter Three: Action Research Study I 

68 

 

enrolment in day-care autism centre were reported by the SLTs. For example, the number of 

goals targeted at a time will be lessened for a child with a low IQ level or with ADHD. The 

SLTs also reported some parent-related factors that affected their decisions on designing the 

intervention. These factors included parent's involvement, parent's preference, parent's 

educational level, and residency.  

 Parent's educational level was mentioned by two SLTs to affect decisions on 

intervention goals e.g., if parents were not well educated or not engaged in the intervention, 

the number of targeted goals given at a time will perhaps be reduced. Parent's preference was 

also reported by two SLTs, specifically parent's preference of the intensity of the intervention 

sessions and what goals they would like to target 'Some parents ask for daily or multiple 

sessions per week. On the other hand, some families prefer one session per month as they do 

not have the capabilities to attend weekly – SJ'. 

 Parent's location was reported by three SLTs to affect designing child's intervention, 

specifically, whether parents were able to attend regular therapy sessions or not. In cases 

where parents were not able to attend regularly, two SLTs reported that the therapy session 

would be focused on family training. Also, more goals are usually targeted to be achieved 

over extended periods of follow-ups '…If the family lives outside Riyadh city, let's say 400 km 

away from Riyadh, I focus on such cases to educate the parents more than I sit with the child. 

I also tend to target 3 to 5 goals in each session to be applied in a longer period – SY'.   

 Finally, the data showed that each participating SLT turns to other SLTs for 

consultation with regards to designing intervention plans. This was reported by three SLTs to 

be evident, especially if they face difficulty with cases that are not commonly seen at 

PSMMC-AC, e.g., ASD with hearing impairment '…I often seek the consultation and advice 

of my colleague speech therapists, especially if the case I'm handling is new to me. For 

example, I once had a case of a young child (2 years old) with hearing impairment and has 
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autism; frankly speaking, I've consulted my colleagues with regard to the plan as I didn't 

really know from where to start with that child – SY'.  

 Further, consulting other team members mainly clinical psychologists and OTs was 

reported by three SLTs. These consultations were about getting assistance in controlling 

child's hyperactivity and behaviours, family counselling, and understanding child's sensory 

profile and did not go beyond that, i.e., did not affect SLTs decisions on intervention. For 

example, understanding a child's sensory profile has been reported to help the SLT select 

appropriate reinforcement, e.g., flashing toys or toys with specific colour.  

3.5.1.2 Challenges. This theme is about the challenges reported by the participating 

SLTs. The reported challenges include those related to managing caseload and resources and 

involving and training parents. The interviews reflected mismatched expectations about 

parent's role in the intervention as the SLTs reported some challenges faced in engaging 

parents. The SLTs reported that some parents were not willing to carry out intervention goals 

and spend time applying the strategies at home. This was expressed by the SLTs to happen 

because parents did not believe it is their role 'They [the parents] did master the training, but 

they don't practice it at home because_ maybe because they did not fully believe in their own 

role – SJ', or due to other factors, e.g., low education 'When the mother is old and low 

educated, you see less engagement and home practice, in this case, I feel they rely on us in 

doing most of this mission…., Some families, of course, they get engaged when you make them 

feel the importance of their role, however, some families don’t - SR'. 

 The SLTs reported difficulties convincing parents about their role in improving child's 

social communication abilities. In such cases, SJ reported spending more time counselling 

parents and emphasising their role in child's intervention. SY reported making more effort in 

providing one-to-one intervention sessions when the parent is not engaged 'Some parents are 

not applying the strategies, so I make more effort trying to cover up their role; I try to add 
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more sessions or something like that – SY'. The SLTs linked this to parents' educational level, 

their dependence on other assistants, e.g., Nanny or because they do not value their role in 

intervention.   

 The SLTs also reported that parents sometimes failed to attend intervention sessions 

which was reported to affect the flow of the intervention. However, the reasons for not 

showing or even withdrawing from intervention without notifying the team is not clear from 

the interviews. In addition, it was reported by one of the SLTs that some parents tend to book 

more than one intervention session on the same day, which leads the child to lose attention 

and eventually affects child's training. This is usually exhibited by parents who travel from 

outside Riyadh'…In the Autism Centre, there are several specialities: OT, special education, 

so parents book all the appointments at the same time. So, when the child finally reaches your 

clinic, he will be already tired and bored. This is actually a problem; when the families book 

multiple appointments on the same day, the child may interact for 10-min at the beginning of 

the session, then he gets bored and refuse to interact because he was around from early 

morning; this usually happens when families are located outside Riyadh, they want to attend 

all their appointments in the same day; like 4 appointments all in the same day, without 

caring much about the outcome of the appointment, this surely affects the child – SR'.   

3.5.1.3 Development. The third and final theme is related to SLTs suggestions to   

develop and enhance speech therapy practices and other services at PSMMC-AC. 

Recommendations to improve SLT services included developing criteria for the intensity and 

duration of the intervention program, promoting the generalizability of targeted skills. Two 

SLTs suggested strict criteria with regards to the number of sessions provided to the child for 

a certain period and make it more intensive 'I wish for clear criteria; for example, the child must 

attend a very intensive intervention program – especially young ones – SR'.  
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 The need for developing criteria for the duration of the intervention program was also 

suggested by three SLTs. SR reported this matter in 6 different quotes. It was argued that by 

determining the length of the program for each child, the issue of overloaded schedules would 

be solved. In addition, children with comparable needs will get equal chances to be served for 

the same period of time 'Honestly, it's flexible now; the duration is up to the specialist. I 

believe 6 months maybe adequate. For the purpose of being fair with every case, we don't 

want to focus on one case at the expense of another. We want to organise the sessions for 

everyone – SY'.  

 The participating SLTs suggested sharing intervention goals with other specialists in 

the multidisciplinary team to promote the generalisation of skills. Moreover, sharing 

intervention goals was proposed to offer the child practising opportunities with different 

people "It would be very effective if we can involve all the team members in our intervention 

goals, so instead of being trained in my session only, he will have the chance to take it 5 

times, even if it was indirectly at least he gets more training opportunities, specifically the 

pre-linguistics and language targets can be shared with other teams – SG'.  

 The SLTs also suggested active delivery of group therapy sessions and co-sessions 

and developing written home instructions to guide parents on implementing intervention 

goals. Co-sessions are sessions provided to the child by two clinicians from different 

specialities for intervention purposes. Moreover, it is worth noting that the most mentioned 

suggestion was offering co-sessions which was suggested four times by two SLTs. This may 

reflect SLTs' need to consult or get support from other team members, e.g., clinical 

psychologist or OT.  

 Finally, one SLT emphasised the need to offer parents a meeting with the 

multidisciplinary team and another individual meeting with a family counsellor before 

starting the intervention to make sure they understand what is involved and to encourage full 
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participation. During these meetings, the parents will be informed about the condition and the 

details of the intervention plan. In addition, the level of parent's involvement in the 

intervention in light of parents' and child's needs will be communicated during these meetings 

and before starting the intervention.  

3.5.2 Interview II Results  

 Data from SLTs' second interviews that aimed to describe their intervention targets led 

to the development of an intervention plan by each participating SLT. To capture how the 

intervention targets differ among SLTs, how individually developed intervention plans vary 

from the old intervention plan that was used to guide these discussions will be presented. In 

order to capture the current practice, the SLTs reflected and modified the old intervention plan 

independently based on their own experience of developing EI plans for autistic children and 

relating to typical communication development. Each SLT then developed an intervention 

plan based on the current practice at PSMMC-AC. 

 First, the old intervention plan has four communication stages and 69 goals targeting 

child's imitation, playing, and communication skills. The four stages of communication were 

1) non-verbal, 2) verbal (single words), 3) verbal (2-3 words/utterance), and 4) advanced. The 

plan developed by SJ included the same four stages. However, 14 goals were added to reach a 

total of 83 goals. SY and SR plans also included the same four stages, with 50 and 59 goals, 

respectively. However, SG asked to modify the first three stages only since her experience 

was mainly in early intervention, resulting in 26 goals in SG intervention plan.   

 Moreover, although the number of goals reported by the SLTs varied, the targeted 

areas were the same, i.e., imitation, playing skills, and communication skills. A unified 

intervention plan then was developed by all participating SLTs by summing all individual 

intervention plans and modifying the content. Furthermore, the unified intervention plan 

contained five communication stages and 86 intervention goals. Finally, in a subsequent  
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Table 3.2. The Developed Unified Intervention Plan.  

Stage Comprehension  Expression 

Stage 1 

Non- 
verbal  

Understand routines/ situations. 

Pretending play.  
Respond to his name. 
Attend to sensory social routines.  

Follow 1-step commands in routine situations.  
Recognise family members. 
Identify familiar objects. 

Identify body parts. 
Respond to no.  

Respond to greetings using social gestures. 

Request non-verbally by (give me) gesture. 
Imitate physical actions.  
Request non-verbally by pointing. 

Verbal Imitation. 
Request non-verbally by pointing from distance. 
Point to show and share.  

Request verbally (using I want).  

Stage 2 
Verbal- 

Single 
words 

Identification of actions. 
Symbolic play. 

Follow complex commands. 
Identify objects/ family members by pointing 

from distance. 
Understand "Where" questions. 
Understand Yes/No questions. 

Social imitation.  
Name familiar objects. 

Name familiar actions.  
Refer to self by name.  

Answer Yes/No questions. 
Request using 2-words utterance.  
 

Stage 3 
Verbal- 

2-3 words 

Understand gender (boy/girl). 
Follow 2-step related commands. 

Understand prepositions.  
Understand adjectives. 
Imaginative play.  

Understand quantitative concepts (one, some, 
all, rest, more).  

Understand singular/ plural. 
Understand negation. 
Understand 1st & 2nd person possessive 

pronouns (yours, mine, our). 
Understand 3rd person possessive (his, her, 
their). 

Name gender (boy/girl). 
Name prepositions.  

Name adjectives.  
Use 2-3 word/ utterance. 
Use "and". 

Use singular / plural. 
Refer to self as "me" rather than by name.  

Use 1st & 2nd person possessive pronouns (yours, 
mine, our). 
Use 3rd person possessive (his, her, their). 

Use 3-word/ utterance consisting of possessive 
pronouns. 
Answer "What" & "Where" questions. 

Stage 4 
4-5 words 

Understand the use of objects. 
Understand subject pronouns (he, she, they). 

Understand number + noun. 
Understand comparative adjectives. 
Understand emotions. 

Show interest and engage to short stories. 

Use 4-5 word/ utterance. 
Asks "Where" & "What" questions. 

Describe use of objects using sentence.  
Use number + noun. 
Use subject pronoun: (he, she, we, they).  

Converse simple imaginative tales; describe actions 
in a book.  
Answer "Who" & "Why" questions. 

Answer "Why" & "How" with explanation.  
Use quantitative concepts (one, some, all, rest, 

more).  
Use negation.  

Stage 5 

Advanced 

Understand before & after.  

Understand time sequences (what happened 
first, second, last).  
Understand verb tenses. 

Understand cause & effect sentences. 
Answer questions about hypothetical events.  

Understand advanced cognitive-linguistic 
skills e.g., false beliefs, theory of mind.  
Understand advanced morphological markers.  

Express emotions.  

Use analogies, comparisons; can complete opposite 
analogies ("sister is a  girl; brother is a ___).  
Ask "Why", "How", "Whose", & "When" 

questions.  
Ask Yes/No questions.  

Converse with longer sentences with correct 
syntax.  
Use cause & effect sentences. 

Use before & after. 
Use comparative adjectives. 
Use verb tenses.  

Telling and re-telling stories.   
Use compound and complex sentences. 

Understand advanced morphological markers. 
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participatory meeting involving all participating SLTs, the final version of the unified 

intervention plan was developed and included 92 goals (Table 3.2). 

3.6 Discussion 

This PAR aimed to describe SLTs' experience in delivering EI, training caregivers, 

and related challenges. It also aimed to describe the treatment-as-usual provided by the SLTs 

in this context to be able to deliver it using new models of service delivery. The study design 

played a crucial role in investigating the objectives with the active engagement of the people 

being researched. In participatory health research, the degree to which the targeted population 

are engaged in the different roles as well the willingness of people to be involved in the 

research is different (Baum et al., 2006). In this study, all the SLTs working in PSMMC-AC 

at the time of data collection participated in the research.  

The findings from this study showed that the intervention provided by the SLTs to 

autistic children was therapist-implemented or hybrid approach (delivered by the therapist and 

the caregiver) and provided on a one-to-one basis. Direct parent training and live feedback 

were not provided consistently by all SLTs. The interviews showed that the SLTs tend to 

choose parent-mediated intervention in cases where parents were not able to attend regularly. 

The traditional one-to-one, therapist-implemented service delivery model has been reported to 

be helpful in teaching new skills and providing concentrated practice and feedback (Timler, 

2008). On the other hand, parent-mediated interventions allow the continual creation of 

communication opportunities and promote the generalisation of child's skills across different 

people and situations (Oono et al., 2013). It is difficult to draw a clear conclusion of why the 

SLTs in this context generally tend to offer therapist-implemented over parent-mediated 

intervention. However, this might be a consequence of the challenges reported by the SLTs in 

engaging parents in the EI.   
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The study intended to elicit SLTs' perception of their current intervention practice. It 

was reported that the intensity of the EI sessions varied among patients. This variation is due 

to several factors such as overloaded schedules, parent's preference, and involvement. 

Although the participating SLTs were aware that the aimed intensity for the EI was not 

achievable, their perception about how frequent the EI sessions were provided to the autistic 

children in this context was higher than their actual practice. This might be because they were 

compensating to provide close appointments to the patients in their free time. 

The findings revealed that the collaboration and consultation between team members 

were strong within the speech therapy team and minimal with other teams. This finding is not 

surprising, a review of 47 papers aimed to determine the use of interprofessional collaboration 

within multidisciplinary teams when dealing with autistic children concluded that limited 

disciplines use the multidisciplinary approach effectively (Strunk et al., 2017). The research 

has suggested that this could be due to a lack of training in the multidisciplinary approach, 

organisational constraints, and fear of opposition (Strunk et al., 2017).  

  The data also highlighted the clinical challenges faced by the participating SLTs 

during the delivery of the EI. Mainly, challenges related to parental involvement and 

commitment to the intervention plan were expressed by the SLTs. It is evident that in some 

cases, the parents did not carry out the home training and spend quality time with their autistic 

child as the SLT expected. In such cases, the SLTs compensated by increasing the intensity of 

the one-to-one intervention sessions and provide counselling sessions. It is very important to 

acknowledge that raising an autistic child is recognised to be challenging (Ooi et al., 2016; 

Weitlauf et al., 2014). Research showed that mothers of autistic children exhibited high 

depressive symptoms related to more parenting stress (Alquraini et al., 2019; Weitlauf et al., 

2014). This is especially true in contexts like the Saudi context in which children caretaking is 

dominantly handled by the mothers (Almansour et al., 2013; Hemdi & Daley, 2017; 
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Sulaimani & Gutt, 2019). This might be because fathers of autistic children may not have 

time to take part in caretaking.  

 Researchers investigated the quality of life (QoL) of parents of autistic children in the 

northern region in the KSA reported that female respondents had poorer QoL scores 

compared to males (Alenazi et al., 2020). However, researchers reported high levels of stress 

did not prevent mothers of autistic children from engaging in an intervention trial in Riyadh 

(Alquraini et al., 2019). According to Alquraini et al. (2019), mothers were able to carry out 

intervention strategies, and significant improvements were observed on maternal stress levels 

following an early intervention. It might be that participants in the Alquraini et al. (2019) 

received adequate levels of support, allowing them to engage in the intervention and carry out 

intervention strategies.  

 Moreover, parents' low levels of engagement in child's intervention may perhaps 

reflect their need to be supported more by professionals and family members (further 

discussed in Chapter 4). This issue was described by mothers of autistic children in the KSA 

(Hemdi & Daley, 2017). Semi-structured interviews conducted by Hemdi & Daley (2017) 

highlighted mothers' perception of the lack of support from professionals, spouses, and other 

family members. Researchers in the KSA suggested the need to establish and evaluate 

parental support services (Almansour et al., 2013; Altowairqi et al., 2015; Hemdi & Daley, 

2017). Furthermore, researchers in the KSA suggested that professionals should consider the 

unmet needs of mothers of autistic children when designing interventions (Hemdi & Daley, 

2017).   

3.6.1 SLTs' Early Intervention Practice 

The second aim of this PAR was to describe the treatment-as-usual provided by the 

SLTs in the EI practice and use the evidence to develop a consistent approach to intervention 

planning. The participating SLTs described the treatment-as-usual by developing an EI plan 
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driven by their expertise and daily practice. The intervention goals followed the trajectories of 

language development (Table 3.2). Therefore, the findings suggest that the developmental 

approach is followed in treating autistic children in this context. However, it is important to 

spot that the language development milestones followed are those for English speakers. This 

may be justified by limited literature in Arabic language development. However, the 

participating SLTs were, to a large extent, close in the way they deliver the EI. The SLTs 

targeted similar intervention goals and followed the developmental approach but showed 

variation in the mode of delivery and the EI strategies used.  

It is also worth noting that the SLTs' intervention plan lacks goals that primarily target 

joint attention and playing, with more focus on imitation and communication skills. These 

findings suggest that the SLTs may focus on goals that are core to enhancing the child's 

language and communication when working in a multidisciplinary team. Intervention goals 

such as joint attention and play are usually targeted by other team members, e.g., 

psychologists and OTs may therefore not need to be prioritised by the SLT team. This 

suggestion is consistent with what was previously proposed that disciplines within a 

multidisciplinary team often target intervention goals that lead to discipline-specific outcomes 

(Pecukonis et al., 2008; Strunk et al., 2017).  

 The study aimed to understand SLTs' experiences and EI practices and to describe the 

treatment-as-usual provided by the SLTs in this context. The participatory nature of the PAR 

enabled the SLTs to describe the treatment-as-usual and develop an intervention plan which 

will aid the development of the intervention program used in the feasibility study (further 

explained in Chapter 6). The study also brought insight into the challenges faced by the SLTs 

in engaging parents in the intervention and the factors affecting their intervention decisions.  
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Chapter 4: Action Research Study II 

4.1 Introduction 

 Parenting an autistic child has been reported to negatively impact parents' well-being 

and quality of life (Ooi et al., 2016; Vasilopoulou & Nisbet, 2015). Parents of autistic children 

reported to have a lower quality of life compared to parents of typically developing children 

(Vasilopoulou & Nisbet, 2015). Parents, especially mothers of autistic children, consistently 

reported a high level of stress and depressive symptoms (Vasilopoulou & Nisbet, 2015; 

Weitlauf et al., 2014). Challenges faced in parenting an autistic child can arise from several 

factors such as care-taking responsibilities, lack of social support, inadequate services, 

financial constraints, and the label of autism (Ooi et al., 2016).  

 Dissatisfaction about autism services and difficulty accessing and navigating health 

systems was reported by parents of autistic children (Corcoran et al., 2015; Brewer, 2018).  

Several studies have investigated parents' experiences and perceptions of the services 

provided to their autistic children by ASD providers generally (Alnemary, Aldhalaan, et al., 

2017; Salomone et al., 2016; Stahmer et al., 2019; Yi et al., 2020). However, few studies have 

focused on parents' perceptions of the services provided to their autistic children by speech 

language therapists (SLTs) (Auert et al., 2012; Mandak & Light, 2018). Researchers reported 

that SLTs' approaches to working with parents had clear implications in parents' experience of 

the intervention process and outcomes (Auert et al., 2012). 

  Parents faced challenges finding appropriate and effective SLT services for their 

autistic children (Auert et al., 2012; Mandak & Light, 2018). Previous studies investigating 

parents' experience of SLT services suggested that SLT's role was primarily focused on the 

autistic child rather than providing support to the family as a whole (Auert et al., 2012; 

Mandak & Light, 2018). For example, a study investigating the experience of 99 parents of 
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autistic children indicated that less than half of participants f elt that SLTs provided enough 

time to talk and only half of them felt they were treated as equals (Mandak & Light, 2018).  

 Lack of partnership between the SLTs and parents can impact parents' positive 

judgements of professional supports and services (Mandak & Light, 2018). Researchers 

highlighted the need for SLTs to provide more support to parents of autistic children (Auret et 

al., 2012; Leadbitter et al., 2020; Mandak & Light, 2018). Providing information and support 

is recommended to improve EI services (Alquraini et al., 2019). A systematic review and 

meta-analysis explored parents' perspectives in raising an autistic child recommended the use 

of a family-centred approach addressing and supporting the needs of the whole family and not 

just the autistic child (Ooi et al., 2016). Using a family-centred approach can empower 

parents to advocate for their child and subsequently reduce feelings of hopelessness about the 

child's improvement (Ooi et al., 2016).  

 Researchers reported key factors that influenced parents' feeling of empowerment in 

the therapy process, such as accessing therapy-related information, SLT-parent therapeutic 

relationship, and SLTs' facilitative style (Auert et al., 2012; Leadbitter et al., 2020). In 

addition, parents of autistic children indicated that SLT's personal qualities, such as the ability 

to build rapport with the child, active listening, and empathy, were directly linked to the 

success of the intervention program (Auert et al., 2012; Mandak & Light, 2018). Previous 

research investigating parents' and SLTs' perceptions emphasises the importance of clinician-

parent relationships (Leadbitter et al., 2020; Ooi et al., 2016; Stahmer et al., 2019; Trembath 

et al., 2016). A strong clinician-parent alliance has been shown to improve clinical child and 

parent outcomes (de Greef et al., 2017).   

 The literature about the experiences of parents of autistic children about the services 

provided by SLTs has been conducted in Australia (Auert et al., 2012) and the United States 

(Mandak & Light, 2018). To our knowledge, previous studies conducted in the KSA have not 
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addressed the experiences of parents of autistic children about the services provided by SLTs. 

Similarly, the published research addressing the experiences of parents of autistic children 

generally and with regard to the EI services is very limited. One study that investigated 

parents' perceptions of EI showed that parents of autistic children in the KSA have varied in 

their perceptions of the EI services (Alotaibi & Almalki, 2016). However, the participants 

expected to be involved and to be offered a more systematic intervention plan (Alotaibi & 

Almalki, 2016).  

 There has been research into parental stress related to raising an autistic child (Sahab 

& Balubaid, 2017) and strategies used to cope with the child's condition (Balubaid & Sahab, 

2017) in the KSA. Researchers suggested lack of social understanding and professional 

support were the most reported causes of parental stress (Sahab & Balubaid, 2017). Several 

strategies were found to help parents cope with autism, such as spirituality, seeking family 

support, hiring assistants, and connecting with autism support groups (Balubaid & Sahab, 

2017). Despite the progress, it is clear that parents' perspectives, expectations, and 

experiences of EI practices generally and those provided by SLTs in the KSA is not well-

investigated. 

4.2 Study Aims 

Considering the parental role in EI, it is crucial to understand their perception of the 

current services to develop and enhance EI services. This study aims to describe parents' 

experiences and expectations related to the EI service provided in autism centre in Riyadh. 

The study is expected to give an insight into parents' experience in raising an autistic child, 

parents' perception about the services provided, including their involvement and their 

relationship with the child's SLT. Being aware of parents' needs will help the SLTs improve 

their service and provide the optimal support to parents when delivering EI in the upcoming 

feasibility study and their everyday practice.  
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4.3 Method 

4.3.1 Research Context 

 The study took place in the speech language therapy (SLT) clinic based in the Autism 

Centre at Prince Sultan Military Medical City (PSMMC-AC) in Riyadh, KSA. PSMMC is a 

governmental hospital that provides services to armed forces personnel and other workers in 

the Ministry of Defence. The majority of the population served at PSMMC are Saudis. The 

SLT team at PSMMC-AC incorporates four speech language therapists (SLTs) at the time of 

data collection (more details about PSMMC-AC are provided in Chapter 3 Section 3.4.1).  

4.3.2 Action Research Design  

 As described in Chapter 3, action research (AR) design was used to shape this study. 

AR is a recommended method for practice development research by healthcare professionals 

(Koshy et al., 2011; McNiff, 2016). What is distinctive about AR is the involvement of the 

people in the context where the research is being conducted, i.e., professionals and service 

users (Koshy et al., 2011; McNiff, 2016). When running AR, the action researcher must 

encourage feedback from the research participants and inform them about how the research is 

going (McNiff, 2016).  

 Different types and frameworks have been developed by action researchers in 

healthcare (Koshy et al., 2011; Meyer, 2000). For an AR aimed for improvements and change 

of intervention, the reflective process can be predefined, professionally led, conducted in the 

interest of research-based practice, and defined by professionals on behalf of and in the 

interest of service users (Meyer, 2000). Thus, the AR design will provide an understanding of 

the interests of service users, here, parents of autistic children. In addition, the AR will 

enhance SLTs' understanding of their own practice by reflecting on the experiences and 

interests of the parents.  
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4.3.3 Participants 

The group included six Saudi mothers (MA, MB, MC, MD, ME, and MF) of autistic 

children (age ≤ 7.6 years). As shown in Table 4.1, participants' age ranged (26-40+). All 

participating parents were living in Riyadh at the time of data collection. All parents were 

married at the time of the study except (MD) was divorced. All participants have received at 

least 21 EI sessions (M= 25.6) by the SLTs in this context. Parents of autistic children (aged ≤ 

7:6 years) receiving EI service by the SLTs at PSMMC-AC were approached. It was expected 

that parents of children aged ≤ 7:6 years would have a rich and recent experience of EI.  

Table 4.1. Study II Participants' Demographics. 

Participant Age Educational 

Level 

Number 

of 
Children 

Child's 

Age at 
Diagnosis 

Child's Language 

Level 

Number of SLT 

Sessions 

MA 31-35 High school 2 2  Verbal 
(utterances) 

23 in 36 months 

MB 40+ Bachelor 6 < 3 Verbal 
(single words) 

37 in 39 months 

MC 36-40 Bachelor 4 5 Verbal 
(single words) 

21 in 19 months 

MD 31-35 Bachelor 3 2:6 Verbal 
(utterances) 

30 in 17 months 

ME 26-30 Bachelor 1 - Verbal 

(utterances) 

22 in 21 months 

MF 36-40 Bachelor 3 - Verbal 

(utterances) 

21 in 20 months 

 

Parents were approached in person during their regular follow-up visits at the centre 

and via email by the lead researcher and the SLTs. A brief description of the study was given 

along with the information sheet. Parents were asked to take the time and read it. They were 

asked to contact the lead researcher to express their interest in participating in the study either 

in person at the centre or via email. Employing a flexible approach of sampling until reaching 

data saturation is suggested in qualitative research (Boddy, 2016). However, this might not be 

possible in this study due to time restraints. Further. the ongoing recruitment of parents took 
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around two months. A total of 12 parents were approached, ten at the centre and two via 

email. Out of them, six mothers agreed to participate, two refused, and four did not respond. 

All participants were informed about their right to withdraw at any stage of the study. 

4.3.4 Data Collection 

 One-to-one semi-structured interviews with mothers were done by the researcher. The 

mothers were asked to describe their experience of raising an autistic child and being engaged 

in the intervention developed by the SLT. Parent's expectations about the EI services at 

PSMMC-AC were also elicited using a topic guide developed by the researcher. To improve 

the topic guide and increase SLTs' engagement in this action research, the SLTs were asked to 

review the questions and provide suggestions, if any. However, no changes were made to the 

initially developed topic guide (Appendix 1).  

 Throughout the interview, the researcher elicited parents' perspectives related to the 

availability and suitability of the EI services. The interview started with general questions 

about mother's experience in raising her autistic child and receiving autism services generally 

(not only intervention services) in Riyadh. Then, the mother was asked to describe her 

experience in PSMMC-AC in general and her experience in the SLT clinic in specific. After 

that, the mother was asked to talk about more detailed aspects of the service, such as the 

mother's role in intervention, her expectations about the EI and its outcomes, and suggestions 

to improve it. At the end of the interview, the mother was encouraged to add comments about 

any area that the researcher did not address.  

 The audio-recorded interviews and discussions were conducted at the PSMMC-AC 

meeting room using Sony ICD-PX370 Mono Digital Voice Recorder. The researcher began 

the interview by explaining the purpose and seeking consent to continue. Parents were 

encouraged to speak freely when answering and were told that their views of the service will 
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not affect the services provided to their child in the meantime or the future. The interviews 

lasted between 20 to 55 minutes.  

4.3.5 Data Analysis  

 Parents' interviews were transcribed for thematic analysis using the same method of 

Braun and Clarke (2006) as described in Chapter 3 Section 3.4.5. Verbatim transcription of 

parents' interviews was done by a research assistant. Transcriptions were completed between 

interviews to help determine data saturation. All transcripts from parents' interviews were 

checked by the researcher. Disagreements between the transcriber and checker were resolved 

through discussion and consensus. Data from parents' semi-structured interviews were coded 

line-by-line by the researcher following the same process explained in Chapter 3 Section 

3.4.5.1. Since different experiences were expected to be exhibited by the parents, the codes 

were data-driven from each transcribed interview and manually generated whether or not 

similarity was found among the responses of other participants.  

 The interviews were conducted, transcribed, and analysed in Arabic. Then, the quotes 

were translated into English for supervision and use in this study. The translation was done by 

a certified English translator and the researcher. An in-depth analysis across participants was 

conducted at a later stage to develop more coherent codes. The researcher coded, reviewed, 

and refined the data under close supervision by Dr Loucas and Dr Knott. Initially, the data 

was analysed into 58 codes and five subthemes. The process of reviewing and refining the 

data led to the generation of five sub-themes and two core themes. Moreover, 16 codes were 

discarded, and 22 closely related codes merged together, ending with 20 codes (see Figure 

4.1).  
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4.3.6 Reflexivity Statement 

 The research was conducted by a Saudi female who has no children, situated in the 

UK, and SLT who worked in the speech therapy team at PSMMC-AC. The researcher is a 

PhD student supervised by Dr Tom Loucas and Dr Fiona Knott (see Chapter 3 Section 3.4.6 

for further details). Difficulties were experienced in analysing Arabic interviews under the 

supervision of English-speaking supervisors. Multiple meetings were held between the 

researcher and the supervisors to manage possible bias by reviewing the analysis rigorously. 

Two interviews were fully translated into English, and raw data (uncoded interviews) were 

shared with the supervisors to examine the coding process and help the researcher reflect on 

the analysis. However, the closeness of the researcher to the research setting may 

intentionally or unintentionally shape the analysis and interpretations of the interviews.  

4.3.7 Ethical Approvals 

 This study has been reviewed and granted ethical approval by the University of 

Reading School of Psychology and Clinical Language Sciences Research Ethics Committee 

(Ethics no. 2018-060-TL) and PSMMC Scientific Research Centre Ethics Committee (Ethics 

no. 1073). 

4.4 Results 

 Data from parents' interviews were analysed into two core themes: i) coming to 

acceptance and ii) parental engagement. As shown in Figure 4.1, each theme emerged from 

two to three subthemes. The themes reflected the parents' journey to accepting their children's 

autism and their experiences in receiving EI.  

4.4.1 Coming to Acceptance 

The first theme illustrated the parental journey from gradually recognising changes in 

their child's behaviours, searching for answers about what was happening, seeking  
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Figure 4.1. Thematic Map for Parents' Interviews.  

professional help and getting a diagnosis to accepting the condition. Parents described their 

experience of this journey and their feelings on the way. This theme emerged from two 

subthemes: stages on the journey to acceptance and feelings. The two subthemes are 

intertwined in the data. However, separating parents' feelings from their experiences have 

added clarity when presenting the findings.  

4.4.1.1 Stages on the Journey to Acceptance. The first subtheme is about multiple  

stages faced by the parents, from recognising to accepting autism diagnosis. Each stage was 

experienced by at least half of the participating parents. These stages included denial, 

searching for explanations, doubting the diagnosis, blame, taking action, and accepting autism 

condition. Initially, many participants reported denying that their child was different or might 

have autism 'People were telling us that he has autism and so, I was telling them that's not 

true, he doesn't have autism -MF'. Participants reported noticing change or delay in child's 

behaviours, which made them search for explanations and answers by sharing their concerns 

with family and friends and by searching the internet 'It was my first time hearing about it, I 

immediately searched the internet and tried to read read read about it and what is it -MA'. 
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Participants expressed a lack of knowledge about autism, and in some cases, they justified the 

delay in seeking professional help due to unawareness about autism features.  

 Moreover, the data reflected the efforts made by the parents to find answers. 

Participants sought medical advice by consulting specialised medical professionals at 

PSMMC and private clinics. In some instances, it required the parents to travel from their 

hometown to Riyadh to access diagnostic services. It also extended to requesting military job 

relocation to have continuous access to EI services. One participant reported postponing 

pregnancy until being satisfied with child's progress. 

The interviews revealed uncertainty about the diagnosis which led participants to 

consult different medical providers. The reasons that contributed to this uncertainty about the 

diagnosis were not always clear. However, some participants linked their doubts to the lack of 

knowledge about autism and hoped to hear different diagnosis 'I was doubting, not doubting, 

but I wanted to take this idea out of my mind, I wasn't convinced, I thought if we train him or 

do something... -MF'. Notably, the doubts and feelings reported by the participants did not 

prevent them from seeking professional help. 

 Parents' initial reaction and search for an explanation have expanded to self-blame and 

blaming others about what happened to the child, e.g., blaming houseworker or spouse. The 

participants blamed themselves and houseworkers for offering the autistic child long screen-

time and short quality time. Blaming spouses and family members for the delay in seeking 

intervention was also expressed by the participants 'I talked to his father about his side-

glancing that he might have a vision problem, his father got irritated because he  [the father] 

has a vision problem and he believed I'm obsessed, so I ignored the issue -MC'. 

Parents varied in their attitudes toward accepting autism condition and its severity. 

Some participants reported acceptance of the child's condition. Other participants reported not 

accepting the diagnosis initially, and few reported a similar attitude at a later stage as their 
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feelings and pain was reflected in the way they talk about autism. Further, differences were 

observed in the language used by the participants, e.g., MF referred to the condition with 'he 

has what is so-called autism' and MB was avoiding the word autism 'At home, we don't want 

(child) to be having__ [participant was avoiding the word autism], we are trying our best to 

help her overcome it to be cured -MB'. The data also revealed that some participants did not 

accept the differences between the autistic child and peers and wished for the situation to be 

transitory.  

4.4.1.2 Feelings. The second theme emerged to cover various feelings expressed by the 

parents, such as shock, despair, frustration, worry, panic, and hope. Participants reported 

feelings of shock and despair after getting an autism diagnosis 'At the beginning, it was a 

shock, I don't know, I was hoping… because you know, we don't want it [autism]  -MD'. The 

participants' shock and despair feelings might be because of autism label and increased 

responsibilities, which was evident in the interviews. Moreover, MC reported being surprised 

by the number of appointments that were given to the child and linked her despair to 

increased responsibilities and difficulties in coping with the new situation 'At the beginning, 

he wasn't even able to utter 'Mama', I was in a great dilemma and stress due to their [her 

children] health conditions, work and other responsibilities; I wasn't able to cope with what 

was happening -MC'. The quote also illustrated that this mother, MC, was hurt as she 

recognises child's traits.  

 The data also showed that the parents felt worried about the child, especially at the 

initial stage 'When I started, I was broken, I didn't know if he is going to get better or not, I 

didn't know -MA'. One participant expressed worry about child's future and rights to have 

choices 'I don't want my daughter to be like a robot, I don't want, then she might be controlled 

by anyone, to be one of those who 100% obey the rules -MB'. Being worried about child's 

progress and future might be attributed to panic, which was evident in the interviews ' Many 



Chapter Four: Action Research Study II 

89 

 

things improved (child name) 's attention improved, she started to notice when we enter the 

room, but she didn't talk, later we enrolled her in (EI centre) and (EI centre) and (EI centre), 

but nothing, now, (child) 's biggest problem is not being able to talk – MB'.  

 However, participants reported positive feelings after noticing improvements in child's 

abilities and skills. This included a sense of accomplishment, relief, and hope for more 

progress 'I started to hope after seeing him producing speech with the therapists -MC'. In 

addition, one participant mentioned a positive attitude toward the situation by believing that 

the child's condition was fated and destined 'First of all, praise be to God, we accepted this 

condition, Insha'Allah – MF'.  

 In sum, the findings presented under this theme described parents' efforts and 

struggles before, around and after receiving autism diagnosis and their journey to accepting 

autism. Although parents mentioned positive feelings following child's progress, they 

expressed negative feelings more often in their interviews. It is important to recognise that 

positive feelings reported by the participants were mainly linked to child 's progress.  

4.4.2 Parental Engagement  

 The second theme reflected different aspects of parental engagement in EI, including 

their drive to help their autistic child, searching for interventions, and their perception about 

EI services in this context. This theme emerged from three subthemes: i) driven to help, ii) 

support that fits, and iii) therapeutic alliance.  

4.4.2.1 Driven to Help. This subtheme reflected parents' motivation to engage in the 

EI and showed how some parents were desperate to help their autistic children. The subtheme 

also revealed parents' perspectives about being involved in the EI, their intervention priorities 

and how they communicated these priorities with the child's therapist. The interviews showed 

that parents were eager to engage in the EI provided to their autistic child and described 

motivators that fuelled them to seek and continue receiving EI. Some participants reported 



Chapter Four: Action Research Study II 

90 

 

seeking EI services to avoid regret at a later stage and not because they believed it would help 

their child '…Initially, I tried to convince myself that I should attend the appointments so that, 

in the future, I would not regret not taking the chance of trying the services provided here, so 

it was -MF'.  

Further, the reason behind low or no expectations that their child will benefit from EI 

were lack of knowledge, underestimating child's SLT 'I didn't expect that the therapist is this 

good, I convinced myself that I'd try the services here and there is nothing to lose; if my child 

didn't improve, I'd simply take him to another clinic – MA', and child's age and skills 'You 

know, at the beginning if I told you I didn't expect even 1% that he will respond to me.. 

because he wasn't producing not even a single word, not even a single word! - ME'. Parents 

have also reported their child's progress as a motivator to continue EI sessions.  

Parent's drive to help led some parents to recruit family members, i.e., siblings, to 

assist in increasing the intensity to reach EI goals. One participant reported a feeling of 

overwhelming her child by the amount of intervention the child is getting. Overcompensation 

was present in a parent's comment of being aware of applying EI methods that are not 

evidence-based to try everything to help her autistic child. The data also revealed that 

overcompensation extended to prioritise the autistic child and his needs over the siblings 

'After we recognised_ suspected that (child name) has a problem, she became number 1 at 

home. In this way, I felt that we caused a problem to ourselves that (child) used to this way 

with everyone -MB'.  

Participants expressed how good it was to be involved in EI and take a vital role in the 

child's improvement. Participants reported being empowered because EI opened the door to 

their understanding of how and why it was essential to achieve specific skills 'I feel it's better 

than when I'm behind a window watching them because when I'm only observing, there are 
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things that I don't know why the therapist did it… it might be an essential step and important, 

but I miss it just because I don't understand -MB'. 

 The parent's drive to help was observed in their efforts to make the most out of the EI 

plan. Participants cared about and prioritised some skills over others based on their perception 

of what is vital to the child and family. Spoken language was of most importance to the 

participants, especially MB, who reported this to be a significant issue in four instances 'I feel 

the most thing (child) lack is speech, so I read and search about speech only -MB'. 

Participants also reported social inclusion and bringing the autistic child's abilities in line with 

those of typically developing children. Moreover, MB reported following her own judgment 

even if it contrasted with the professional's judgment and intervention plan. Although MB was 

not referring to the child's SLT in this matter, this finding highlights the importance of 

addressing family needs when planning an EI program.   

However, parents described how difficulties in transportation, finance, and job 

inflexibility created challenges in engaging in EI. MC expressed feeling under pressure and 

being emotionally exhausted due to increased responsibilities'…In the beginning, it was more 

of a mental exhaustion than physical exhaustion; I was busy with my work, my children's 

schools and academic performance, appointments [for the four children], household 

requirements, and I had to sit and spend some time with him. It was a huge dilemma -MC'. 

These findings indicate that parenting a child with ASD may affect the quality of life of the 

mothers and can alter major life decisions, i.e., getting pregnant or having a job.  

4.4.2.2 Searching for Interventions that Fit. This subtheme describes the efforts  

made by the parents to find the right intervention and support for their autistic child. Parents 

had different views about the EI services, described increased responsibilities, and reported 

difficulty transitioning from EI to school settings. Most participants were satisfied with the 
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outcomes from the EI provided by the SLTs at PSMMC-AC 'I can see he benefitted much 

from speech and communication -MD'. 

However, some participants reported dissatisfaction with the intensity of SLT and OT 

sessions generally and lack of ABA specialists. In addition, MB was unsatisfied with the EI 

outcomes, specifically verbal language outcomes 'I wished for more_ I feel that the SLT 

knows how to deal with (child name), I felt that if she had the chance to spend more time with 

her, she could've talked – MB'. Dissatisfaction with the outcomes of the EI led participants to 

seek many service providers to meet the child's needs. Some participants reported following 

with two speech therapists in parallel to get more professional time. This finding may also 

signify parents' drive to help their autistic child, as expressed earlier in this theme. However, 

seeking additional services in private clinics added burdens to one of the participants due to 

the cost of EI sessions.  

 Most participants reported difficulties in searching for a suitable educational setting. 

Some participants described this process as disappointing and very challenging. Participants 

searched for settings with classmates matching the child's level and not far from their homes. 

Some participants were concerned that their child may develop inappropriate behaviours if 

she or he was in a setting with autistic children with more severe traits 'What I'm going to do 

in the near future is enrolling him in a mainstream school because my child's case doesn't 

require a special setting, he might develop inappropriate behaviours -ME'. 

4.4.2.3 Therapeutic Alliance. This subtheme summarises parents' perspectives  

about the parent-professional relationship, such as collaborative nature and trust. It also 

reflected the importance of SLT's attributes on parent's engagement in intervention. 

Participants showed a sense of gratitude to the professionals at PSMMC-AC. Participants 

were grateful for professionals' collaboration which exceeded their expectations. MA 

acknowledged effective communication with the SLT, i.e., for being offered direct contact via 
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email. MC described professionals' collaboration in this context as peerless, and MD 

appreciated being seen during SLT's break time 'God bless her (SLT), she was giving my child 

appointments during her break when there is no available slot, she was asking me to come at 

12 pm, I wasn't aware it was during her break. -MD' 

 The interviews reflected the importance of gaining parental trust when delivering EI 

services. For example, MB reported feeling worried and disappointed from broken promises 

by professionals outside PSMMC-AC. An EI therapist promised the participant positive 

changes in the child's behaviours within a period of time, but no differences were seen 'I like 

the service here, for me, there is one important thing; I trusted (SLT), I feel that.. I don't know 

because it is governmental, I am one of those who thinks that here is trustworthy, they have 

trusted certificates…. they have experience, they get continuous training, their education did 

not stop by getting the degree'. 

 Professional's attributes have motivated the parents to continue receiving EI in this 

context. For example, basic gestures like smiling or accompanying the child from the waiting 

area to the therapy room meant a lot to the participants 'I swear to God you won't imagine 

how impressed I am with the doctors and the specialists, from the moment I enter the centre 

until I leave, I see them smiling, although autistic children are very difficult, sometimes their 

families can't handle their behaviours -ME'.  

Moreover, MB reported discontinuing previous EI services because of negative 

experience with service providers 'They have this stereotyped idea that parents do not make 

efforts, that parents do not do what they're supposed to do… also, I don't like the way they do 

things, but they don't accept criticism, for example, they want my child to sit down during the 

session, this was a nightmare, I left them because of this- MB'. 

  In sum, parents' views about EI services in PSMMC-AC and Riyadh generally were 

mixed. The participants faced challenges in supporting their autistic child, and some of them 
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were desperate to get more social and professional support. Finally, the data reflected that 

good professional-parent relationships and professional's attributes were greatly valued by 

parents of autistic children in this context.  

4.5 Discussion 

 The study investigated the experiences of Saudi parents of the EI service provided by 

the SLTs in PSMMC-AC. Understanding parents' experience is fundamental to enhance the 

EI services provided to autistic children and their families at PSMMC-AC. The data provided 

an understanding of parents' perspectives and expectations with regards to the EI services and 

professionals in this context. The findings also reflected the emotional impact of receiving an 

autism diagnosis and parenting an autistic child on parents, specifically mothers.  

The study findings brought evidence that parenting an autistic child in the Saudi 

context was challenging and effortful. Parents face care-taking challenges in raising an 

autistic child in several cultures (Altiere & Von Kluge, 2009; Meirsschaut et al., 2010; 

Weitlauf et al., 2014). Parenting autistic child has been reported to cause negative feelings 

such as stress, depression, and anxiety symptoms in many cultures (Bonis, 2016; Corcoran et 

al., 2016; Vasilopoulou & Nisbet, 2016). It is not uncommon that parents of autistic children 

encounter negative feelings of shock, frustration, and elevated distress after getting an autism 

diagnosis (Crane et al., 2016; Dale et al., 2006; Weitlauf et al., 2014). Congruent with 

previous studies, the parents expressed negative feelings often in their interviews. The parents 

exhibited negative feelings like shock, despair, and worry, especially after getting the 

diagnosis. In addition, the interviews revealed that some parents doubted the diagnosis before 

coming to acceptance and others wished for the situation to be transitory. 

 The interviews revealed that not all parents noticed that their child was different. 

Some parents reported being informed by others, e.g., family members or friends. In both 
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cases, parents struggled to search for explanations, and some were confused about the child's 

traits and searched for an alternative answer. This finding is similar to previous reports of 

questioning autism and searching for explanations by parents of autistic children in the US 

and Belgium (Altiere & von Kluge, 2009; Meirsschaut et al., 2010). Furthermore, the data 

brought evidence that some parents were in denial at the beginning of their journey and have 

reported denying autism in front of others. In line with the study findings, denying autism 

condition amongst parents was highlighted in previous research in the US and Saudi Arabia 

(Corcoran et al., 2015; Hemdi & Daley, 2017). Although the reason behind the parent's 

tendency to deny autism in front of others was not apparent in the interviews, it may possibly 

reflect a fear of the social stigma attached to the diagnosis and its effect on the child and 

family (Broady et l., 2017; Corcoran et al., 2015).  

Negative feelings exhibited by the parents might be due to a lack of knowledge about 

autism and its impact on the child and the family, which was evident in the interviews. Lack 

of understanding autism has been reported by parents of autistic children in the KSA and 

other contexts (Hemdi & Daley, 2017; Ooi et al., 2016). Moreover, because the participants in 

this study were all mothers, it is possible that they exhibited negative feelings and were 

overwhelmed because mothers in the Saudi culture assumed most responsibility to the care of 

their children. Similar observations of lack of support at home were reported by mothers of 

autistic children (Bilgin & Kucuk, 2010; Hemdi & Daley, 2017).  

The data suggests that all parents struggled to accept autism. However, some parents 

proceeded on their journey to accepting autism faster than others. Similar findings have been 

reported by Ooi et al. (2016). Further, some parents exhibited self-blame or blaming others 

for what happened to the child in their way to acceptance. Previous research suggested that 

the mother's feeling of self-blame can persist for 18 months after getting the diagnosis (Da 
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Paz et al., 2018). Moreover, researchers concluded that reduction in self-blame was a strong 

predictor of parental adjustment and psychological resilience (Da Paz et al., 2018).  

Congruent with previous studies, parents encountered difficulties supporting their 

autistic children like increased responsibilities and difficulties in transportation, finance, and 

job inflexibility (Corcoran et al., 2015; Ooi et al., 2016; Stahmer et al., 2019). Working 

parents face unique challenges when it comes to attending regular in-clinic intervention 

sessions. Researchers reported that parenting an autistic child can lead to job loss or decreased 

working hours in the Saudi culture and other contexts (Alnemary, 2020; Cidav et al., 2012). 

Reduced working hours can lead to financial difficulties described in parents' interviews and 

reported by previous reports (Alnemary, 2020). These difficulties were associated with 

emotional exhaustion, mainly when parents reported a lack of family support.  

Overall, the data suggested parents' experience of EI services provided by the SLTs in 

this context was positive. Parents were generally satisfied with the intensity and outcomes of 

the EI. However, some parents wished for more one-to-one EI sessions, and one participant 

was dissatisfied with the EI outcomes. Therefore, the parents reported seeking additional 

services to the services provided by the PSMMC-AC team to get more professional time and 

hopefully better outcomes. Previous studies count the intensity of intervention by the 

professional time spent by the clinician in training the child or the parent (Linstead et al., 

2017; Nevill et al., 2016). Although researchers suggested that higher EI intensity led to better 

outcomes (Klintwall et al., 2015), research showed that EI program using as low as two 

hour/bimonthly of professional time led to a long-term reduction in autism features (Pickles et 

al., 2016). The findings reflect a tension between what parents want and what may be 

available because of resource limitations. 

The theoretical approach behind low-intensity EI programs is the parent's active 

involvement in the intervention by practising the EI strategies daily with their autistic child 
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(Pickles et al., 2016). However, parents differ in their capability to carry out EI strategies that 

have been taught in their daily interaction with the child. Thus, this finding highlights the 

value of informing the parents about evidence-based practices and involving them in the 

decision-making process. Previous research highlighted the need for parents of autistic 

children to have clearly explained roles by the SLT to know what to expect from the  EI 

(Auert et al., 2012). The findings from this study showed that parents of autistic children 

highly valued the collaboration of SLTs in this context. Therefore, researchers suggest that all 

decisions must be made in partnership with parents and addressing family needs (Mandak & 

Light, 2018).   

  The data provided an understanding of parental engagement in the EI provided to their 

autistic children. All participants were eager to help their autistic children and showed 

substantial efforts to improve their child's behaviours. However, some parents reported that 

their drive to help their child was fuelled by fears of regretting not doing so and not because 

they believed the child would improve. It is unclear why parents in this context did not expect 

to benefit from the EI services provided. However, it is possible that parents' low expectations 

were due to a lack of understanding of autism and EI benefits. In addition, some parents 

expressed being overwhelmed and exhausted, which may lead to feeling hopeless about 

child's benefitting from the intervention.  

Mothers' remarks about therapeutic alliance highlight the importance of the 

professional-parent relationship for the parents of autistic children. The findings suggest 

professional's attributes and collaboration are vital for continuous parental engagement in EI. 

Similarly, a strong professional-parent alliance has been shown to significantly associate with 

improved clinical outcomes and treatment engagement (de Greef et al., 2017). Furthermore, 

the interviews showed trust is a critical element of this alliance. Congruent with these 
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findings, researchers suggested that professional's support and trust led to a smooth path to 

autism services (Altiere & von Kluge, 2009; Stahmer et al., 2019).  

The data also brought insight into the challenges faced by parents during a vital stage 

in the child's learning, inclusion into schools. The parents demanded support in finding an 

educational setting that suits the child's needs . Specifically, parents were looking for a school 

with classmates matching the child's level and not far from their homes. In the KSA, the 

Ministry of Education introduced the Regulations of Special Education Programs and 

Institutes (RSEPI) in 2001 (Alquraini, 2013). The RSEPI emphasises that students with 

disabilities should be educated in general education and that each individual with a disability 

is eligible for an individual education plan developed by a multidisciplinary team, including 

the parents (Alquraini, 2013). 

Although there is significant progress in the special education services in the KSA 

over the past 50 years, researchers pointed out that the implementation of RSEPI policies is 

limited (Aldabas, 2015; Alquraini, 2014). Therefore, it is likely that the parents faced 

challenges in selecting the appropriate educational setting, if available. Similar findings have 

been observed in other contexts. For example, a meta-analysis of 50 papers conducted in 13 

countries, including the KSA, suggested that most parents of autistic children were 

dissatisfied about their child's inclusion into the school (Ooi et al., 2016). The finding 

suggests that parents of autistic children need more professional support that addresses their 

concerns about the child's future success (Ooi et al., 2016). 

The study explored parents' expectations and experiences of the EI services in Riyadh. 

Besides parents' perception of the EI services, the data provided insight into their experience 

raising their autistic child. The parents described the challenges of the journey to acceptance 

and a lot of positive experiences with the SLTs, highlighting the importance of therapeutic 
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alliance. This provides a steppingstone for the SLTs to change and improve in practice in this 

context.      

4.6 Action Research General Discussion 

 This action research described in studies I and II aimed to evaluate current EI practices 

provided by the SLTs at PSMMC-AC by understanding the experiences of both the SLTs and 

parents of autistic children. Describing SLTs' and parents' experiences helped understand their 

needs and identify areas of improvement in line with current evidence-based practice. The AR 

provided insight into the current EI practice, which is expected to help select and develop EI 

programs and improve service delivery models in this context.  

 In Study I (Chapter 3), the PAR enabled the SLTs to describe their EI practices, share 

their views of the practice, and discuss the challenges faced in delivering EI. The findings 

from Study I showed that the intervention provided by the SLTs was therapist-implemented 

or hybrid, provided on a one-to-one basis, with no consistent parent training. The findings 

from Study II helped understand parents' experiences and perceptions not only of the EI but 

also of parenting an autistic child. The study showed that parents of autistic children have 

mixed views about EI intensity and outcomes. The study also reflected the challenges faced 

by parents in supporting their autistic children in this context.  

 In this AR, the participating parents were known for their willingness to attend the EI 

sessions and were actively involved in the intervention as reported by the SLTs and reflected 

in the number of EI sessions attended (Table 4.1). However, not all of the participating SLTs 

were involved in delivering the EI to the participating parents. Due to the lack of pair-

matched participants, it is impossible to directly compare the SLTs and the parents in this 

study. However, the two studies provided an opportunity to compare and reflect on the 

experiences of both groups.   
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 The findings from SLTs' interviews suggest that there is agreement among the SLTs 

that engaging parents in the EI was challenging. It is evident from the data that the SLT's 

expected the parents to be more involved in the implementation of the EI. On the other hand, 

the findings from parents' interviews reflected that receiving an autism diagnosis and caring 

for an autistic child negatively impacted parents' emotions and well-being. Parents varied 

experiences and personal coping resources will affect how they evaluate the services and 

engage in the EI as reflected in their mixed perceptions.   

 The findings suggest that the mismatched expectations between the SLTs and parents 

of autistic children about the parent's role may interfere with delivering the EI in this context. 

Congruent with these findings, other researchers have reported that parents of autistic children 

and professionals had different views about parent's engagement (Stahmer et al., 2019). 

According to Stahmer et al. (2019), family challenges were perceived as a lack of engagement 

by autism professionals. These findings underline parents' need for more support by the SLTs 

alongside the intervention to understand child's abilities, understand the benefits of parent-

child interaction, inform parents about evidence-based interventions, empower parents by 

actively engaging them in the decision-making process, and have realistic expectations for EI 

outcomes. 

 Researchers have highlighted the importance of managing parent's expectations about 

the role of the SLT and the pace of developmental change at an early stage (Leadbitter et al., 

2020). In acknowledging that parents of autistic children come with different expectations and 

experiences, SLTs reported the importance of not assuming and instead actively working to 

ascertain parent's knowledge, competencies, motivation to get involved, and need for 

information (Trembath et al., 2016). Moreover, researchers recommended that the SLTs and 

parents discuss their roles and responsibilities so that the EI is conducted in a collaborative 

manner (Auert et al., 2012).  
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 Furthermore, researchers reported that parents of autistic children face challenges in 

dedicating time to attend intervention sessions and carry out intervention strategies (Corcoran 

et al., 2015; Leadbitter et al., 2020). In this regard, the study revealed that parents' ability to 

attend and engage in therapy sessions was affected by job inflexibility, transportation 

difficulties, and increased responsibilities. Congruent with this finding, researchers reported 

that barriers such as job inflexibility, transportation difficulties, and increased responsibilities 

impacted parents' ability to access services and engage in the intervention (Stahmer et al., 

2019).  

 The findings emphasise the need to address these practical barriers to enhance parents' 

engagement and accessibility to EI services. For example, to address transportation barriers 

and lack of involvement due to job inflexibility or family obligations, healthcare providers 

may consider providing parents with the opportunity to engage in EI remotely. Telemedicine 

models have successfully engaged parents of autistic children (Ferguson et al., 2019; Unholz-

Bowden et al., 2020). Researchers also suggested supporting the parents by providing access 

to intervention sessions on evenings (Stahmer et al., 2019).   

 Action research is recommended to evaluate whether the current practice is as good as 

the providers would like it to be, identify areas of improvement, and find ways to improve 

them (McNiff, 2016). This AR has enabled the SLTs to describe the EI practice and identify 

areas of improvement by reflecting on parents' experiences and perceptions. The findings 

from both studies showed that at least a subgroup of parents of autistic children wanted more 

EI sessions, i.e., one session or more per week. These findings will help to decide the 

intensity of the EI program used in the future feasibility study. For example, it might be worth 

investigating the practicality of providing parents with one session per week instead of a less 

intensive EI plan, i.e., current practice.  
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 The findings brought evidence that parents in this context made substantial efforts to 

help improve child's autism behaviours. In addition, the data revealed that parents valued the 

professional-parent therapeutic alliance and indicated it was vital for continuous engagement 

in EI. These findings support the plan to further investigate the feasibility of engaging parents 

of autistic children in a parent-mediated early intervention program in this context (see 

Chapter 6). Finally, the AR provided a structure and direction to improve community-based 

practices, i.e., identifying the areas that require enhancements for optimal support to parents 

of autistic children in the Saudi context (for further discussion, see Chapter 6).  

4.6.1 Limitations 

The study is the first to investigate the experience of Saudi SLTs in delivering EI and 

one of the very few studies examining the experiences and perceptions of parents of autistic 

children in the KSA. One of the unique characteristics of AR is its context-specific and 

situation-based nature. This AR was specifically designed to help develop a parent-mediated 

early intervention program in light of current EI practices in this context to be used in the 

upcoming feasibility study. Thus, it is difficult to generalise study findings on a broader 

population of parents and SLTs caring for autistic children.  

However, these findings may be helpful to understand and draw a conclusion about a 

similar local context or population. Although the results must be treated with caution when 

drawing conclusions about the population, the study brought evidence of many similarities 

with previous literature. The findings suggest that, similar to other contexts, raising an autistic 

child in the Saudi context was a challenging process for the parents. The challenges faced by 

parents and the professional-parent relationship played a role in parent's engagement in the 

intervention. Similar findings have been reported (Corcoran et al., 2015; de Greef et al., 2017; 

Leadbitter et al., 2020).  
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It is important to mention that the participating parents in this study were known for 

their willingness to attend intervention sessions and were actively involved in the intervention 

plan as reported by their SLTs. The researchers paid attention to recruiting less engaged 

parents and parents who have made efforts to carry out intervention strategies. However, 

some of those parents refused to participate, and others agreed but missed the interview 

without prior notification. Therefore, the findings may not provide a balanced perception of 

the SLT service. In addition, it might be possible that parents did not speak openly during 

their interview, considering that the researcher was involved in the service.  

 The AR design was used in this study in which the researcher had a predetermined 

agenda and sought collaboration to develop the intervention plan and identify areas of 

improvement. AR was chosen because it provides a democratic and collaborative framework 

to improve practice. Moreover, the AR encourages the involvement of the participants in all 

research stages. However, the SLTs decided not to be involved in the thematic analysis of 

parents' data. It was acknowledged that the participating SLTs are practising clinicians and 

may not have spare time to participate in all the stages of this AR project. In addition, parents 

were not involved in all stages due to constraints in time and resources, i.e., parents have no 

prior experience in this type of research and thus, require training.  

Finally, considering that the approach followed in treating autistic children in this 

context is a multidisciplinary approach, it is essential to highlight that this AR is discipline-

specific, i.e., it was conducted by SLTs and mainly focused on speech therapy services. 

Therefore, study findings may provide evidence about a narrow breadth of the whole 

continuum of care in this context.  
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Chapter 5: Feasibility Study Part I 

5.1 Overview  

 Feasibility studies are used to assess whether an intervention is worth further full-scale 

testing to investigate its efficacy, e.g., using randomised controlled trials (Bowen et al., 2009; 

Tickle-Degnen, 2013). Feasibility studies are expected to save time and cost if conducted 

carefully before large clinical trials (Orsmond & Cohn, 2015). The United Kingdom’s 

National Institute for Health Research (NIHR, n.d.) has defined feasibility studies as “pieces 

of research done before a main study in order to answer the question ‘Can this study be 

done?’. 

 In Chapter 3, the EI practice, i.e., treatment-as-usual delivered by the SLTs at 

PSMMC-AC was defined using the PAR. Considering the nature of the qualitative method 

used in the PAR, it helped in describing and developing the early intervention (EI) program 

and was not designed to answer questions related to the effectiveness of the EI in PSMMC-

AC. However, researchers suggest investigating the feasibility and preliminary effectiveness 

of the intervention program delivered via telemedicine are necessary to justify conducting a 

large-scale clinical trial (Bearss et al., 2017). Given that the effectiveness of the EI practice in 

this context has not been addressed using RCTs before the time of this project, it is sensible to 

establish the feasibility of the approach used first. Moreover, researchers reported that a 

feasibility study might be indicated when there are few previously published papers, or there 

is no existing data about the intervention (Bowen et al., 2009).  

 Some of the areas of focus for feasibility studies are acceptability, demand, 

implementation, practicality, and usability (Bowen et al., 2009). Evaluating recruitment 

capability, data collection procedures, and outcome measures are also key objectives in 

feasibility studies (Orsmond and Cohn, 2015). This chapter and the next aimed to investigate 
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parental acceptability and intention to use telemedicine and video-feedback method in the 

Saudi context. The study will examine the practicality of the telemedicine platform and the 

implementation of the outcome measures. The study will also investigate the usability of 

coaching caregivers via telemedicine in this context. Part I was conducted before delivering 

the intervention (Part II) to develop and evaluate the procedures and resources planned to be 

used in the intervention.  

5.2 Introduction to Acceptability of Telemedicine 

 Although the KSA is one of the first countries in the Middle East to adopt 

telemedicine services in 1990, slow progress was observed over the years (AlSamarraie et al., 

2020). Systematic reviews suggested that poor adoption of telemedicine in the KSA could be 

a result of individual, organisational, technical, financial, and legislation barriers (Alaboudi et 

al., 2016; AlSamarraie et al., 2020). A longitudinal study of factors affecting telemedicine 

services’ sustainability concluded that usability of telemedicine platform and acceptance of 

professionals and patients fostered its sustainability (Segato & Masella, 2017). Thus, 

understanding the acceptability of telemedicine is essential to develop a sustainable 

telemedicine service (Segato & Masella, 2017). 

 A systematic review of barriers and challenges in adopting telemedicine services in 

the KSA revealed that different healthcare sectors within the KSA, e.g., Ministry of Health, 

Military, and private sectors, are likely to face some common barriers, yet significant 

variation between healthcare sectors was also reported. To our knowledge, the literature on 

patients’ perspectives toward telemedicine and barriers to adopting telemedicine services at 

PSMMC is limited. A study investigated the perceptions of 101 professionals working at 

PSMMC who utilised telemedicine in their clinics found that 88% of the professionals 

reported patients’ acceptance of telemedicine (Alnasser, 2017). However, the study also found 
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that 73% of professionals who used telemedicine reported that their patients were ‘slightly 

worried’ about their privacy while using telemedicine (Alnasser, 2017). 

 Findings from a systematic review suggested a number of challenges in utilising 

telemedicine services in the region, e.g., technological, organisational, and cultural barriers 

(AlSamarraie et al., 2020). According to AlSamarraie et al. (2020), adopting telemedicine in 

Middle East countries, including the KSA, was strongly influenced by cultural and religious 

barriers. Researchers identified five cultural and social barriers: religious and social 

restrictions, resistance to change, traditional beliefs, literacy level, and language barrier 

(AlSamarraie et al., 2020). Researchers concluded that religious and social restrictions are the 

most common challenges facing telemedicine adoption in countries like the KSA and Iran 

(AlSamarraie et al., 2020).  

 Furthermore, researchers reported that cultural barriers are a greater issue than 

technical barriers for telemedicine use by clinicians and clients in two Middle Eastern 

countries, i.e., Jordan and Syria (Alajlani & Clarke, 2013). Researchers suggested that it 

might be that clinical staff, especially female clinicians, are often averse to being video-

recorded due to concerns about data protection (AlSamarraie et al., 2020). Findings from the 

systematic review revealed that 21% of the previously published research on perceptions, 

attitudes, and barriers toward using telemedicine in the Middle East was conducted in the 

KSA (AlSamarraie et al., 2020). However, this area needs to be further examined because the 

review revealed that researchers mainly investigated professionals and stakeholders’ 

perspectives toward the use of telemedicine in the KSA and service users’ perspectives were 

not considered (AlSamarraie et al., 2020).  

 Parents’ acceptance of telemedicine as a mean of service delivery and to participate in 

future research utilising telemedicine is important to succeed in the intervention. Sharing real-
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time or previously recorded audio or video materials of parent-child interaction with the 

therapist to receive feedback may not be accepted by some parents (see Chapter 1 Section 

1.5.3.1.2 for details about coaching parents via telemedicine). This is particularly important in 

the Saudi culture, where families are concerned about their privacy and religious beliefs. In 

some families, the cultural and religious beliefs may prevent the females/mothers from 

sharing a video-recorded material without face-cover worrying it might be seen by a male 

therapist. A survey completed by 393 Saudi females revealed that when removal of face-cover 

is required, only 28% of respondents will allow a male physician to examine them (Alqufly et 

al., 2019).  

 The issue of video-recording mother-child interaction was reported in a previous 

feasibility study done by Alquraini et al. (2018) in Riyadh. Researchers reported that most of 

the participating mothers expressed extreme hesitancy to being videoed after giving their 

consent to participate in the study. To solve this matter, Alquraini et al. (2018) reported 

modifying the method by using a live-observation checklist to evaluate mother-child 

interaction. Moreover, face-cover would have made any assessment of the non-verbal 

communication between the mother and her autistic child extremely difficult. In addition, it 

may potentially affect child interaction as it is not the usual way of communicating at home. 

Therefore, parents’ acceptability of the method is vital to determine whether the intervention 

can be conducted in this context.  

 Surveys are a common method in telemedicine research for assessing parents’ 

preferences, attitudes, experience, and satisfaction (Langbecker et al., 2017). Researchers 

used survey methods to assess telemedicine perceived usefulness, perceived ease of use, and 

intention to use by professionals and patients (Gorst et al., 2014; Hu et al., 1999; Langbecker 

et al., 2017). For example, the Technology Acceptance Model TAM-21 (Hu et al., 1999) is a 
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validated and reliable tool used to capture both professionals’ and patients’ attitudes toward 

telemedicine.  

 Using existing validated survey tools rather than developing new measures is 

recommended, where possible (Langbecker et al., 2017). However, to our knowledge, there 

was no valid and reliable survey tool that measures patients’ attitudes toward using 

telemedicine developed in the Arabic language at the time of this study. Careful adaptation 

and piloting of telemedicine survey measures, e.g., TAM-21, is advised to ensure its 

suitability to the tested population (Langbecker et al., 2017). Adaptation of an existing 

measure may include translating the survey into a different language, changing the wording of 

survey items, selecting specific items, and using different response options (Langbecker et al., 

2017). 

 In conclusion, this work completed prior to implementing the telemedicine 

intervention aimed to investigate the acceptability of parents of Saudi autistic children to use 

telemedicine using an intention to use questionnaire (ITUQ). The study will explore parents’ 

acceptability to participate in future telemedicine studies. It will also investigate gender 

differences in telemedicine acceptability and intention to use.  

5.2.1 Part I Aims 

• To investigate parental acceptability to receive early intervention via telemedicine in 

the Saudi context. 

• To investigate parental acceptability to participate in future studies utilising 

telemedicine and video-feedback method in the Saudi context. 

• To investigate how likely parents in the Saudi context are to use telemedicine.  

●    To investigate if there is a difference in telemedicine acceptability and intention to use 

between Saudi males and females. 
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●    To test the practicality of delivering parent-mediated early intervention remotely via   

videoconferencing.  

●    To develop a behavioural observation measure of parent-child interaction.  

●    To establish reliability for the developed parent-child interaction measure.  

5.3 Method 

5.3.1 Design  

 A self-administered survey design was chosen to determine the intention to use (ITU) 

and acceptability to participate in future telemedicine trials among PSMMC-AC service users. 

Surveys have been widely used for assessing patients preferences and attitudes in 

telemedicine research (Langbecker et al., 2017).  

5.3.2 Participants 

 To investigate study aims, the Intention to Use Questionnaire (ITUQ) was completed 

by 47 parents of autistic children, 66% females and 34% males (31:16). 89% of the parents 

who completed the questionnaire lived in Riyadh, and 11% outside Riyadh. Parents of autistic 

children (aged <16 years) were approached at PSMMC-AC to complete the ITUQ. The 

recruitment process involved approaching the parents at the waiting area at PSMMC-AC. 

Participants were asked if they were happy to complete an anonymised survey about their 

intention to use telemedicine services and participate in future studies. Participants gave 

consent to participate by completing a paper copy of the survey. The ITUQ was collected by 

research assistants from the mid of January 2019 for four months. 

5.3.3 Materials 

 The acceptability of telemedicine delivered EI was evaluated using the Intention to 

Use Telemedicine Questionnaire (ITUQ), which was completed by PSMMC-AC service 

users. The following sections provide a description of the ITUQ development and content.  
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5.3.3.1 ITUQ Development and Content. The ITUQ was developed for the purpose 

of this study to investigate the acceptability for telemedicine services, i.e., how likely the 

telemedicine will be used. It was developed from the Technology Acceptance Model (TAM-

21) (Hu et al., 1999) and the Telehealth Acceptance Measure (MALT-TAM) (Gorst et al., 

2014). TAM-21 consists of 21 items designed to investigate the perceived usefulness, ease of 

use, attitudes, and intention to use telemedicine by both professionals and patients (Hu et al., 

1999). The MALT-TAM is a 10-item measure that investigates patient’s feelings and 

motivation to use telemedicine, including the extent to which individuals perceive that people 

who are important to them want/approve their use of telemedicine services (Gorst et al., 

2014). Some of the TAM-21 and MALT-TAM items have been used or modified based on 

their suitability to the study objectives. Additional items were also developed to investigate 

how likely parents are to participate in future telemedicine trials.  

 As shown in Table 5.1, the ITUQ is a 13-item questionnaire. After a brief lay 

introduction about telemedicine and the research project, respondents were asked two yes/no 

questions related to their previous experience of telemedicine (see Table 5.1 Section 1). The 

remaining 11 questions answered on a five-point Likert scale (where 5= strongly agree, 4= 

agree, 3= neither agree nor disagree, 2= disagree and 1= strongly disagree) were divided into 

two sections. Section two included six items to investigate respondents’ intention to use 

telemedicine service, if available. It aimed to elicit parents’ perspectives about telemedicine, 

i.e., whether they think that telemedicine is suitable and beneficial in serving their autistic 

child or not. The final five items aimed to investigate respondents’ willingness to participate 

in future studies that involve receiving intervention via telemedicine. It also addressed the 

cultural consideration of the acceptability to mothers of sharing video-recorded parent-child 

interaction.   
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5.3.3.2 ITUQ Translation and Pilot Testing. The questionnaire was developed in  

English and translated into Arabic by three undergraduate students, members of the Speech 

and Hearing Student Club at King Saud University, Riyadh. A forward-backwards translation 

method was used following the Mapi approach (Acquadro et al., 2004). Two students worked  

individually on the forward translation to create two Arabic versions of the ITUQ. The 

students then met to create one reconciled Arabic version. The backward translation of the 

reconciled Arabic version was done by a third student who was proficient in English.  

 The questionnaire was pilot-tested on a sample of 10 parents of autistic children and 

PSMMC-AC service users, five males and five females who lived in Riyadh. Pilot testing is 

helpful to assess the face validity and usefulness of the survey items (Langbecker et al., 

2017). Pilot testing of the ITUQ revealed contradictions in three responses. Three respondents 

disagreed with the statement ‘When confidentiality is guaranteed, I would be happy to use 

video of me and my child as part of telemedicine.’ item 8. However, the same respondents 

responded with agree or neither agree nor disagree to items 12 and 13, which allow the 

Table 5.1. Intention to Use Questionnaire Items (the Arabic Version is provided in Appendix 4).  

Section 1- Previous 
experience. 

1. I have heard about telemedicine before. 

2. I have used telemedicine services before. 

Section 2- Intention to 

use. 
3. Using telemedicine in patient care is a good idea.   

4. I believe telemedicine could be beneficial to my child's care.  

5. I intend to use telemedicine in my child's care when it became available.  

6. I believe I have the ability to use telemedicine to support my child.  

7. People who are important to me would approve of my using telemedicine.  

8. When confidentiality is guaranteed, I would be happy to use video of me and 

my child with the therapist as part of telemedicine.  

Section 3- ASD 

telemedicine trial.  
9. I would be interested in taking part in research involving testing telemedicine 

in early intervention for ASD.  

10. I would be happy to share a video with the research therapist in the 

telemedicine session.  

11. I would be happy to share a video with the research therapist and a second 

researcher in the telemedicine session.  

12. I will allow the research therapist to store the video for later viewing. Note: 

the video will be destroyed after viewing. 

13. I will allow the research therapist to store video for later viewing with a  

second researcher. Note: the video will be destroyed after viewing. 
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researcher to store parent-child interaction videos. Thus, further reviewing of the questions 

was done by six therapists and one staff and parent of an autistic child. The feedback gathered 

was considered and resulted in a minor change in item 8 by adding the phrase ‘with the 

therapist’ to avoid ambiguity. 

5.3.4 Data Analysis 

 The data were analysed descriptively, and inferential statistics were used to investigate 

differences between male and female respondents. Analyses were run using IBM SPSS 

Statistics (Version 27). The analyses included measurements of central tendency, i.e ., means 

and standard deviations. Inferential statistics of nonparametric Mann-Whitney was used to 

determine the effect of gender on all ITUQ items.  

5.3.5 Ethical Approvals  

 This study has been reviewed and granted ethical approval by the University of 

Reading Research Ethics Committee (Ethics no. 18/57), the Scientific Research Centre Ethics 

Committee at PSMMC (Ethics no. 1142).  

5.4 Results 

 The results from the ITUQ related to the previous experience of using telemedicine 

showed that only 20% (n=9) of all respondents had heard about telemedicine. In addition, 

only 9% reported using telemedicine services before. As shown in Table 5.2, most of the 

respondents either agreed (n= 19) or strongly agreed (n=20) to use telemedicine when 

available (M= 4.07, SD=1.08). 79% of the respondents (n=37) either agreed or strongly 

agreed that using telemedicine in patient care is a good idea (M= 4.07, SD= 1.03). 74% of the 

respondents (n=35) believed they have the ability to use telemedicine (M= 4.02, SD= 1.01). 

Further, 76% of the respondents (n=35) either agreed or strongly agreed with the statement  
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‘People who are important to me would approve of my use of telemedicine’ (M= 3.93, 

SD=1.06). 

 Items 9-13 aimed to investigate participant’s acceptability to participate in future 

telemedicine trials and share videos of parent-child interaction. The results showed that 80% 

of respondents (n=37) either agreed or strongly agreed to consider taking part in future  

 telemedicine trials (M= 3.95, SD= 1.09).  Moreover, 74% (n=34) of the respondents either 

agree or strongly agree to share video with the researchers for coaching purposes (M= 3.84, 

SD= 1.11), and 70% (n=33) either agree or strongly agree to allow the researcher to store the 

video for later viewing with and without a second researcher (M= 3.86, SD= 1.01) for both 

Table 5.2. Intention to Use Questionnaire Results (using a 5-point Likert scale where 1 = strongly disagree 
and 5 = strongly agree). 

Item n Overall 
M(SD) 

Females 
M(SD) 

Males 
M(SD) 

U-value  p-value  

3 Using telemedicine is a good 
idea.   

47 4.07 (1.03) 4.17 
(1.10) 

3.86 (.86) 210 .361 

4 I believe telemedicine could be 

beneficial. 

47 4.05 (1.05) 4.14 

(1.15) 

3.86 (.77) 200.5 .255 

5 I intend to use telemedicine. 47 4.07 (1.08) 4.07 

(1.22) 

4.07 (.73) 235.5 .762 

6 I believe I have the ability to use 
telemedicine. 

46 4.02 (1.01) 4 (1.13) 4.07 (.73) 233 .990 

7 People who are important to me 
would approve of my using 

telemedicine.  

46 3.93 (1.06) 3.97 
(1.11) 

3.86 (.95) 224.5 .704 

8 I would be happy to use video of 

me and my child as part of 
telemedicine.  

47 3.77 (1.04) 3.79 

(1.08) 

3.71 (.99) 255.5 .859 

9 I would be interested in taking 

part in research involving 
telemedicine. 

46 3.95 (1.09) 3.83 

(1.19) 

4.21 (.80) 290.5 .211 

10 I would be happy to share a 
video with the research therapist. 

46 3.72 (1.12) 3.66 
(1.20) 

3.86 (.95) 261 .480 

11 I would be happy to share a 
video with the research therapist 

and a second researcher. 

46 3.84 (1.11) 3.83 
(1.20) 

3.86 (.95) 238.5 .881 

12 I will allow the research therapist 
to store the video for later 

viewing. 

47 3.86 (1.01) 3.83 
(1.07) 

3.93 (.92) 242.5 .896 

13 I will allow the research therapist 
to store video for later viewing 

with a second researcher.  

47 3.86 (1.01) 3.83 
(1.07) 

3.93 (.92) 242.5 .896 
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 items 12 and 13. However, more uncertainty and disagreement was observed for the same 

items (12, 13), with 17% of the respondents neither agree nor disagree and 4% strongly 

disagree to storing videos for later viewing. The results showed no significant difference  

between males and females across all ITUQ items (see Table 5.2).  

5.5 Discussion 

 The aim of this first part of the pre-feasibility trial work was to investigate parents’ 

views on acceptability and ITU telemedicine and participate in future telemedicine trials. The 

findings from the ITUQ revealed high acceptability toward using telemedicine for clinical and 

research purposes among PSMMC-AC clients. This finding supports previous findings 

suggesting the willingness of parents of autistic children to enrol in intervention involving 

parent coaching via telemedicine (Iacono et al., 2016; Salomone et al., 2017).  

 However, the respondents reported limited knowledge and experience of telemedicine. 

The results from the ITUQ showed that only 20% (n=9) of all respondents have heard about 

telemedicine, and 9% reported using telemedicine services before. Little or no experience in 

using telemedicine was reported by parents of autistic children in a community-based setting 

(Iacono et al., 2016). Although a small number of participants had heard about telemedicine at 

the time of this study (before the COVID-19 pandemic), the majority (n=39) reported 

intention to use this model of service delivery based on their understanding of the provided 

lay introduction about telemedicine. This result contrasted previous findings from the 

Midwestern state of the United States, suggesting that caregivers reported no intention to use 

telemedicine and prefer to receive EI services in-clinic (Yang et al., 2020). 

 Although the data showed high acceptability toward using telemedicine, 15% do not 

think that their close people will allow them to use it. Being allowed to use telemedicine by 

caregiver’s close people scored the second-highest disagreement by the respondents following 
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acceptability to share video with no significant gender differences. Little is known about the 

attitudes of female and male parents toward using telemedicine, i.e., whether females and 

males differ in their acceptability of telemedicine and, if yes, whether these d ifferences will 

affect the decision of using it. This finding suggests further research is needed to understand 

family acceptability in different cultures when planning interventions using telemedicine.  

 There was some indication in the ITUQ findings of increased uncertainty and 

disagreement in items assessing parent’s acceptability to share and allow storing of video-

recorded parent-child interaction. The unacceptability of sharing video-recorded mother-child 

interaction was reported in a previous feasibility study in Riyadh (Alquraini et al., 2018).  

Although 44% of the participants reported acceptability to participate in research involving 

telemedicine and video-feedback strategy, it is worth noting the increase in the uncertainty 

and disagreement for the acceptability to storing video as it may affect the recruitment rate 

and compliance with aspects of the intervention involving video-feedback in future trials.   

 Overall, the findings from this study supported the decision to use videoconferencing 

and video-feedback strategy in the procedures of the feasibility study conducted in this 

context. However, several limitations were acknowledged. First, the sample is small and was 

gathered in a specific population, i.e., PSMMC-AC service users. Second, although the ITUQ 

was developed from the Technology Acceptance Model, a valid and reliable tool, the 

reliability and validity of the ITUQ have not been established. Finally, given that most of the 

respondents (80%) have not heard about telemedicine before, it is possible that their responses 

were affected by the lack of knowledge about this model of service delivery.  

5.6 Introduction to the Practicality of the Telemedicine Platform 

 The second area of focus in this feasibility study is the practicality of the intervention. 

Bowen et al. (2009) described practicality as the feasibility of the program, method, or 
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measures used with the targeted population at a specific context with consideration to the 

available resources. In this study, the EI program is likely to be practical since it was 

developed from the treatment-as-usual (TAU) demonstrated by the SLTs at PSMMC-AC (see 

Chapter 3 Section 3.5.2). However, it is necessary to establish the practicality of delivering 

this face-to-face TAU intervention via telemedicine. Therefore, the practicality of the 

telemedicine platform and procedures need to be tested.  

 Previous systematic reviews revealed various videoconferencing platforms were used 

in delivering interventions to parents of autistic children, such as Skype, GoToMeeting, 

Google Meet, and VSee (Akemoglu et al., 2019; Ferguson et al., 2019; Simacek et al., 2020). 

When choosing a telemedicine platform, researchers suggest considering the security, 

compliance, and platform features (Simacek et al., 2020). Health information such as patient’s 

identifiable information, diagnoses, treatments, and medical test results must be securely 

protected to ensure the confidentiality of the services (HIPAA Journal, 2021). Several 

platforms have met the Health Insurance Portability and Accountability Act (HIPAA) 1996 

requirement for the privacy and security of health information include Skype for Business, 

Zoom for Healthcare, Webex and VSee (HIPAA Journal, 2018, 2020).  

Platform features play an important role in the success of the telemedicine sessions, 

especially when videoconferencing technology alone is not enough, e.g., when there is a need 

to share intervention materials with the parent. Moreover, providing performance feedback is 

an essential component in parent-mediated interventions (see Chapter 1 Section 1.5.3.1). The 

therapist may choose to provide feedback live during real-time parent-child interaction or on 

previously recorded materials (Snodgrass et al., 2017). In live feedback, it is essential to guide 

the parent on camera placement to allow adequate observation and support the coaching 

process (Snodgrass et al., 2017). 
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However, the therapist may choose to provide feedback using previously recorded 

video of parent-child interaction, i.e., video-feedback strategy (Snodgrass et al., 2017). In this 

case, the features of the telemedicine platform must be considered. Features such as sharing 

screen or sharing file allow the parent to watch and reflect on their own behaviour to enable 

informed feedback to be delivered remotely (Snodgrass et al., 2017). Moreover,  in the video-

feedback strategy, parents are guided to share the video with the therapist before the coaching 

session using an online secure transfer method (Snodgrass et al., 2017).  

 Researchers highlighted the need to investigate the challenges that could be faced 

when delivering interventions via telemedicine, e.g., difficulty with installing, launching, or 

using the telemedicine platform (Lerman et al., 2020). Two systematic reviews concluded that 

limited information had been published about the technology and telemedicine platforms used 

in previous intervention studies (Akemoglu et al., 2019; Ferguson et al., 2019). Selecting 

user-friendly software is important to achieve the goals of the intervention and minimise 

troubleshooting sessions (Lerman et al., 2020). Thus, this study aimed to assess the efficiency 

of the procedures and resources planned to be used in the upcoming feasibility study, i.e., 

videoconferencing platform and video-transfer feature.  

5.6.1 Study Aim 

• To test the practicality of delivering parent-mediated early intervention remotely via 

videoconferencing. 
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5.7 Method 

5.7.1 Design  

 A short feasibility study design was planned to test the practicality of the platform. 

One of the key objectives of feasibility studies is the evaluation of the resources and ability to 

manage and carry out the study and the intervention (Orsmond & Cohn, 2015).  

5.7.2 Participants  

 One Saudi mother, MT10, was recruited to help in testing the practicality of the 

telemedicine platform. The parent and her child met inclusion criteria to be used in the 

feasibility trial, which involve i) Arabic speaking parent having a ii) child age ≤ six years old, 

iii) diagnosed with ASD using the Autism Diagnostic Observation Schedule, 2nd Edition 

(ADOS-2) (Lord et al., 2012) and clinical judgments, iv) with or without co-occurring 

condition and, v) have access to the internet at home.  

 Parents of autistic children (aged < 6 years) who are clients of PSMMC-AC were 

approached to achieve the fourth aim. Parents were approached in two ways; those who have 

participated in previous research and gave permission to be contacted to participate in future 

research were contacted via phone by the researcher. A brief description of the study was 

given, and the information sheet was sent via WhatsApp. Another way was by approaching 

parents face-to-face during the regular follow-up visits at PSMMC-AC by the researcher. A 

brief description of the study was given along with the information sheet. In both ways, 

parents were asked to take the time and read the information sheet. They were asked to 

contact the researcher to express their interest in participating in the study either in-person at 

the centre or through the phone. 

 All approached parents were informed about their right to withdraw at any stage of the 

study. Ongoing recruitment of parents took around five weeks. A total of four parents were 
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approached, two at the centre, two via phone. One parent agreed to participate and written 

informed consent was obtained from the participant at the clinic. The participant was 43 years 

old, a teacher with a bachelor's degree. She was living in Riyadh at the time of data collection. 

The child's medical file was accessed to confirm the diagnosis and to access the ADOS-2 

score. The child was four years and five months old, diagnosed with autism, and had a total 

score of 24 in Module 1 of ADOS-2.  

5.7.3 Telemedicine Platform  

 Webex Meetings platform was selected for testing before the feasibility study. The 

aim of this step was to check whether or not this platform was practical for coaching parents 

on the EI program. Webex was selected because it is HIPAA compliant, has AES 128-bit 

encryption with an end-to-end encryption option, and PIN-protected access into the meeting 

room (HIPAA Journal, 2018). Webex can be installed on any computer, smartphone, or tablet 

with an internet connection (Webex, 2021). Moreover, Webex offers sharing content and 

sharing screen features that allow the researcher to share previously recorded videos with the 

parent to provide feedback (Webex, 2021). In addition, Webex offers a file transfer feature 

that allows the participant to send the videos recorded at home to the researcher before the 

coaching session (Webex, 2021). 

5.7.4 Data Collection 

 The participant was involved in a short trial of the EI program to test the practicality 

of the platform and the outcome measure. The participant was asked to install Webex on her 

preferred device. The full-scale EI program involves eight intervention sessions delivered in 

two months (one 60-min session/week). However, for the pre-feasibility testing, the 

participant was provided with four intervention sessions in one month. The four sessions were 
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selected from the full program based on the child's social communication needs and parent's 

preference.  

 In each session, the participant received an email containing a link to allow her to join 

the meeting room. After each session, the participant was asked to spend around 30 minutes 

daily practising the EI strategies at home. The participant was instructed to video-record 5-

min of her interaction with the child during natural daily activities for feedback and training 

purposes. Moreover, the researcher guided the participant on how to upload the weekly 

training videos to the platform through the Webex file transfer option using screenshots of the 

steps from the application.  

 The videos then were downloaded by the researcher to an external encrypted memory 

device to be transferred to the researcher'1s password-protected OneDrive space, where the 

videos were stored. The videos were named anonymously using an alphanumeric code and 

stored on the University of Reading cloud storage (student’s OneDrive) as recommended by 

the University of Reading Ethics Committee. The videos were destroyed from Webex and 

from the external memory right after being transferred. Participant’s personal details were 

stored in a password protected file separate from their anonymised data.   

5.7.5 Ethical Approvals  

 This study has been reviewed and granted ethical approval by the University of 

Reading Research Ethics Committee (Ethics no. 18/57), the Scientific Research Centre Ethics 

Committee at PSMMC (Ethics no. 1142). 

5.8 Telemedicine Platform Testing Outcomes 

 In this section, the challenges faced during the delivery of intervention sessions via 

Webex platform and potential solutions will be presented. During this short trial, three issues 
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were faced, and they were all technical problems. The first one was detected when using the 

sharing content/file feature, which was not apparent before the trial. The platform did not 

support the .MOV file type during the time of this study. However, this technical issue was 

solved by converting the videos to .MP4 files before the coaching session.  

 The second issue was related to the ease of use of the URL sent automatically by the 

platform to the participant’s email to join the meeting room. The participant reported 

complexity in opening and copying the URL from the email message received to the Webex 

application. This issue was resolved by using the meeting number instead of the URL. The 

meeting number was sent to the participant through the research number WhatsApp (a 

popular communication application in Saudi Arabia) before each session. By doing this, the 

participant needed to copy the meeting number from the WhatsApp conversation to the 

Webex application and was described to be simpler than opening the email message.  

 The third and most critical issue was faced when using Webex file transfer feature to 

receive the videos recorded by the participant. In order to use this feature, the researcher must 

start a live meeting with the participant, and both must remain online until the end of the 

transfer process. This required both the researcher and the participant to meet the day before 

the session because it cannot be done in an asynchronous manner. In addition, transferring a 

5-min video with a very good resolution using home internet was a very slow process which  

took at least 20-minutes and required the use of a desktop. 

 Due to the challenges faced in using Webex file transfer feature, another external file 

transfer method was selected and tested. Moreover, a transient courier (SendThisFile) and not 

a data storage provider was selected for its ease of use and the customisable page 

(SendThisFile, 2019). SendThisFile is HIPAA configurable and was set up to align with 

HIPAA privacy and security requirements (SendThisFile, 2021). SendThisFile can be used 
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directly by the participant from any device with an internet connection and does not require 

the researcher to be online during this process. In addition, it can be customised and supports 

the Arabic language, which made this process easier for the Arabic/non-English speaking 

parents.  

5.9 Discussion  

  The study aimed to test the practicality of the telemedicine platform and video 

transfer method. Researchers highlighted the need to investigate the challenges that could be 

faced when delivering interventions specific to the selected telemedicine platform (Akemoglu 

et al., 2019; Lerman et al., 2020). The study enabled us to figure out whether Webex is 

suitable to achieve the feasibility aims in this context and with the targeted population. 

Overall, Webex was a practical platform to deliver EI and coach parents using 

videoconferencing and sharing content/screen features in Riyadh. 

 Two technical issues that had a direct impact on the ease of use of the telemedicine 

platform were faced during this trial. These technical issues are joining Webex meeting room 

and transferring weekly parent-child interaction videos. However, these pitfalls were treated 

successfully with the help of the participant to enhance the feasibility of the platform. 

Remaining in phone contact with the participant during the telemedicine sessions helped in  

resolving technical issues. Researchers recommended remaining in phone contact with 

caregivers during telemedicine sessions to ensure ample communication (Lerman et al., 

2020).  

 The findings from this study informed the decision to use videoconferencing and 

video-feedback strategy in the procedures of the feasibility study conducted in this context.  

However, it is worth acknowledging that the technical issues and solutions used in this study 

applied to one participant, these technical issues and their solutions may not be the ones, or 
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only ones, experienced by the larger sample recruited to evaluate the feasibility of the 

intervention.  

 
5.10 Introduction to the Development of an Observational Outcome Measure 

The need for an observational measure of parent-child interaction was recognised 

whilst designing the feasibility study. Several standardised assessment tools have been 

developed to measure social communication impairments in autistic children, e.g., Autism 

Diagnostic Observational Scale (ADOS) (Lord et al., 2000), Childhood Autism Rating Scale 

(CARS) (Schopler et al., 2010), Vineland Adaptive Behaviour Scales (VABS) (Sparrow et al., 

2016), Social Responsiveness Scale (SRS) (Constantino & Gruber, 2012), Brief Observation 

of Social Communication Change (BOSCC) (Grzadzinski et al., 2016), the Dyadic 

Communication Measure for Autism (DCMA) (Aldred et al., 2004), and the Early Social 

Communication Scales (ESCS) (Mundy et al., 2003).  

These assessments measure child’s social communication skills using self -completed 

surveys by child’s parent or teacher, e.g., SRS or can be administered by a trained 

professional, e.g., ADOS, VABS, and DCMA. The professional-administered measures may 

involve interviewing child’s caregiver, e.g., VABS, or by direct observation of child’s social 

communication and interaction, e.g., ADOS, BOSCC, and DCMA. Direct observation of 

child’s social communication behaviours includes both highly structured observational 

procedures, e.g., ADOS and ESCS, and less structured observations of child or parent-child 

interaction, e.g., DCMA and BOSCC.  

Behavioural observation measures can be used to diagnose ASD and provide a rating 

of child’s characteristics, e.g., ADOS (Lord et al., 2000). ADOS is a diagnostic tool that 

measures the degree of impairment in child’s social communication and restricted and 
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repetitive behaviours. Behavioural observation measures have also been used to measure 

changes in core ASD features, e.g., BOSCC (Grzadzinski et al., 2016), and child’s social 

communication, e.g., DCMA (Aldred et al., 2004). 

Behavioural observation measures are sensitive to change and can be conducted in 

natural contexts, which allow evaluation of spontaneity and generalisation (Cunningham, 

2012). Thus, behavioural observations are recommended to be used in intervention studies of 

social communication as one measure combined with standardised measures of features 

severity and adaptive functioning (Cunningham, 2012; Grzadzinski et al., 2016; Green et al. , 

2010). Moreover, guidelines recommend that standardised tests should constitute only a part 

of the assessment of the communication profile of the autistic child as their skills may be 

situation-specific (le Couteur, 2003).  

Observation of child’s communication behaviours can be gathered by observing 

therapist-child or parent-child interaction during play. However, in parent-mediated 

interventions, the interventions might be particularly efficacious in improving parents’ 

responsiveness and sensitivity to their child’s communication bids (Green et al., 2010). 

Parental synchrony was found to mediate intervention outcomes for autistic children 

following parent-mediated intervention programs (Aldred et al., 2012; Green et al., 2010; 

Siller & Sigman, 2002). Researchers suggested that autistic children whose parents provided 

more learning opportunities had significantly higher cognitive and language scores (Davlantis 

et al., 2019). Thus, observation measures of parent-child interaction in naturalistic settings can 

provide an in-depth understanding of parent and child’s responsiveness (Green et al., 2010; 

McConachie et al., 2015).  

To date, few tools have been developed to measure video-recorded parent-child 

interaction in unstructured natural play (McConachie et al., 2015). Researchers pointed out 
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the importance of developing sensitive and valid objective tools to measure the change in 

parent-child interaction (Grzadzinski et al., 2016; McConachie et al., 2015). A systematic 

review conducted by McConachie et al. (2015) suggested the Brief Observation of Social 

Communication Change (BOSCC) may potentially serve as a tool that is responsive to change 

in autistic children below six years. However, BOSCC was designed to measure the change in 

child’s behaviours only with no focus on parent’s communication behaviours and 

responsiveness (Grzadzinski et al., 2016).  

Several parent-mediated intervention studies reported coding parent and child 

communication behaviours (Aldred et al., 2004; Guðmundsdóttir et al., 2019; Law et al., 

2018; McDuffie et al., 2013; Siller & Sigman, 2002). One study reported the development of 

the Dyadic Communication Measure for Autism (DCMA), an established measure of parent-

child dyadic interaction (Aldred et al., 2004). The DCMA measures child social 

communication behaviours as well parental synchrony and responsiveness.  Multiple coding 

systems of parent and child behaviours have also been reported in previous intervention 

studies (Guðmundsdóttir et al., 2019; Law et al., 2018; McDuffie et al., 2013; Siller & 

Sigman, 2002).  

However, these developed measures or coding systems of parent-child dyadic 

interaction lack published protocols (Aldred et al., 2004; Siller & Sigman, 2002), did not 

report psychometric properties (Guðmundsdóttir et al., 2019; Law et al., 2018; McDuffie et 

al., 2013; Siller & Sigman, 2002), and may require training (Aldred et al., 2004). These 

measures also have been tested on populations from the United Kingdom (Aldred et al., 

2004), North America (McDuffie et al., 2013; Siller & Sigman, 2002), Southeast Asia (Law et 

al., 2018), and Europe (Guðmundsdóttir et al., 2019). Therefore, it is difficult to draw a 
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conclusion about the suitability of using these behavioural observation measures to evaluate 

intervention outcomes in other populations.    

 According to Orsmond and Cohn (2015), evaluating data collection procedures and 

outcome measures is one of the main objectives of feasibility studies. Feasibility studies allow 

the evaluation of the appropriateness of data collection procedures and outcome measures for 

the targeted population (Orsmond and Cohn, 2015). Some of the questions that can be 

addressed in feasibility studies are ‘Do the measures appear to be performing in a consistent 

way with the intended population as compared to measurement information available in the 

literature?’ or ‘Does a suitable outcome measure need to be developed?’ (Orsmond and Cohn, 

2015).  

Often, researchers choose measures that have been used before with similar 

populations and interventions (Orsmond and Cohn, 2015). However, to choose a robust 

outcome measure, researchers suggested focusing on three factors i) the primary goal of the 

intervention, ii) the external validity of the measure, and iii) responsiveness to change 

(McConachie et al., 2015). The primary goal of the intervention planned in Part II of the 

feasibility study is to improve child’s social communication by enhancing parent’s 

synchronous communication. The DCMA was found to be the only measure developed for 

research purposes that meets the goal of the intervention and is sensitive to change (Aldred et 

al., 2004; Green et al., 2010). The DCMA measures the amount of mutually shared attention 

between the parent and child, parent synchrony and responsiveness, and child communicative 

initiations and responses (Aldred et al., 2004).  

However, using DCMA as an outcome measure for the feasibility study and testing its 

feasibility on other populations, i.e., the Saudi population is not possible due to  financial 

constraints. Therefore, this work aimed to develop a behavioural observation measure of 
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parent-child interaction in an unstructured natural context. In addition, the intra- and inter-

rater reliability for this measure will be established before testing it in the targeted sample of 

the main feasibility study.  

5.10.1 Aims 

• To develop a behavioural observation measure of parent-child interaction.  

• To establish reliability for the developed parent-child interaction measure.  

5.11 Method 

5.11.1 Materials 

 The observational measure was developed and tested using four videos previously 

obtained from two parent-child dyads, clients of the Centre for Autism at the University of 

Reading. One four-year female diagnosed with Soto syndrome, and one five-year and three 

months male diagnosed with ASD. The parent-child dyads have been previously videoed 

individually during natural play (two videos for each dyad). The total duration of the four 

videos was 44 minutes. 

5.11.2 Development of Parent-Child Interaction Measure (PCIM) 

PCIM is a behavioural observation measure of parent-child interaction in an 

unstructured natural setting. PCIM was developed to be used as a primary outcome measure 

in the main feasibility study. PCIM consists of parent and child codes categorised in three 

domains: social communication domain (SCD), requesting domain (RD), and synchrony 

domain (SyncD). The parent and child’s codes used were adapted from Aldred et al. (2012), 

Mundy et al. (2003), and Pasco et al. (2008). Bottema-Beutel et al. (2014) definitions of social 

communication milestones were also used to guide the selection and the description of the 

codes. In addition, child’s codes of joint attention were developed from ADOS-2 (Lord et al., 

2012) and definitions presented by Meindl & Cannella-Malone (2011) and Yoder & 
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McDuffie (2006). The development of PCIM was done in two phases. Both phases are 

described below.  

5.11.2.1 Phase I. The first phase represents the development of the first batch of codes 

in the period from March to September 2019. At this initial phase, the PCIM consisted of 11 

codes which were repeatedly tested using the videos and under the supervision of Dr Tom 

Loucas and Dr Fiona Knott (Table 5.3). The SCD included five child’s codes i) initiation of 

joint attention, ii) responding to joint attention, iii) imitation, iv) social communication act, 

and v) maintaining social interaction and two parent/child codes vi) terminating social 

interaction and vii) dyadic interaction. The RD included two child’s codes: initiated request 

and prompted request. The SyncD included two parent’s codes: synchronous communication 

act and asynchronous communication act.  

The dyadic interaction code was developed to code any parent’s synchronous 

communication act followed by child’s social-communication act or responding to joint 

attention. The code dyadic interaction was discarded because it did not define a single 

behaviour, and it can be measured later in the analysis using statistical methods (see 

Appendix 5 for codes’ definitions in phase I and Table 5.4 for final codes). At this phase, all 

Table 5.3. Parent-Child Interaction Measure (PCIM) List of Codes.  
  

Code  Subject Domain 

1 IJA Initiated joint attention Child Social 
communication 2 RJA Responding to joint attention 

3 M Imitation 

4 SCA Social communication act  

5 MSI Maintaining social interaction** 

6 DI Dyadic interaction* Parent/child 

7 TSI Terminating social interaction 

8 IR Initiated request Child  Requesting 

9 PR Prompted request 

10 AsyncCA Asynchronous communication act  Parent Synchrony  

11 SyncCA Synchronous communication act  

*Code was discarded in phase I. **Code was discarded in phase II.  
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codes were designed as point events, i.e., point event behaviour is when the behaviour has no 

duration. Thus, coding behaviours as point events provide a frequency count for each 

behaviour.  

5.11.2.2 Phase II. Phase II represents the refinement of the codes developed in phase I 

and establishing reliability between coders. This phase took around 17 months, from October 

2019 to February 2021. At this phase, the PCIM consisted of 10 codes after discarding the 

dyadic interaction code from the SCD in phase I (see Table 5.3). Therefore, the SCD 

constituted of six codes (five child's codes and one parent-child code). One of the child's 

codes in the SCD was maintaining social interaction. The maintaining social interaction code 

was developed to measure child's ability to maintain social interaction, e.g., by taking turns 

with the parent, especially in children with very limited initiations. However, this code was 

discarded because it was negatively affecting the interrater reliability agreement scores as it 

was inaccurately coded as responding to joint attention.  

The definitions of the final nine PCIM codes were refined at this phase after several 

practice sessions of around 150 hours with four MSc Psychology and MSc Language 

Sciences students. For example, the initiated joint attention (IJA) was defined as ‘spontaneous 

initiation of joint attention by shifting her/his eye gaze from an object to the parent, for the 

purpose of sharing a topic or focus with the parent either action, feelings/emotions, 

experiences, games, or objects. It involves a reference to the parent and the object by 

coordinated looking, showing, or giving.’. The coding instructions for the IJA code initially 

involved some instructions like ‘Use this code if the child IJA using eye gaze accompanied 

with pointing for the purpose of showing’. Additional instruction was added at this phase ‘Use 

this code if the child IJA using eye gaze accompanied with verbal behaviour, i.e., comment, 

naming objects, etc.’  
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Another example is the social communication act (SCA) code which was initially 

defined as ‘This code is used for any meaningful context-related communication act initiated 

by the child for the purpose of socialising.’. The refinement of this code resulted in the 

following definition ‘This code is used for any meaningful context-related communication act 

produced by the child for the purpose of socialising without coordinated looking.’ The first 

definition was limited to child's initiations and did not clarify whether the child was required 

to make eye contact with the parent or not. Because of this, the SCA code was confused with 

IJA code.  

The definitions in the requesting domain also lacked details on whether the child's 

request behaviour differs when the child request with or without making eye contact at the 

same time. To keep the PCIM simple, the codes were not divided into levels or supported by 

modifiers, e.g., requesting with eye contact vs requesting without eye contact. Instead, the 

phrase ‘with or without coordinated looking’ was added to the initiated and prompted request 

codes, e.g., the initiated request code was redefined as ‘This code is used for any 

communicative act initiated by the child, verbal or non-verbal or both where an object or 

action (e.g., to open a snack or to blow bubbles) is requested with or without coordinated 

looking. This code is also used when the child requests a game or activity, i.e., tickling.’ .  

A minor change was also made to the coding instructions of the asynchronous 

communication code. Initially, the code was defined as ‘This code is used for any 

asynchronous communicative act verbal or non-verbal used to direct or instruct the 

behaviour of the child or used to elicit a direct response from the child to a question, e.g., 

command or question.’ with no coding instructions. At this phase, two coding instructions 

were added ‘This code is used if the parent delay in responding to the child.’ and ‘This code is 

also used if the parent fails to respond to the child.’.  
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In phase I, all child's and parent's codes were coded as point events. However, after 

exercising the codes, synchrony domain codes (parent's codes) were modified to state events 

instead of point events. Unlike point events, state events have a duration with start and 

endpoints. The SyncD codes were modified to state events to improve the reliability among 

raters which was initially difficult to achieve because when a parent was producing 

communication acts in a continuous manner, these were difficult to be broken down into 

similar segments of single behaviours or point events reliably by all raters. Coding parent's 

communication acts as state events also enhanced the practicality of PCIM by decreasing the 

time spent in coding the videos. Due to this change, the synchronous communication act and 

asynchronous communication act codes were renamed as synchronous communication and 

asynchronous communication because the codes cover an episode of communication (state 

event) rather than a single act. 

5.11.3 Final Codes  

The aim of this pre-feasibility work is to develop a behavioural observation measure 

of parent-child interaction. As shown in Table 5.4, the PCIM consists of nine parent and child 

codes categorised in three domains: social communication (SCD), requesting (RD), and  

synchrony (SyncD). The social communication domain includes four child’s codes i) 

initiation of joint attention, ii) responding to joint attention, iii) imitation and iv) social 

communication act, and one parent/child code terminating social interaction. The requesting 

domain includes two child's codes: initiated request and prompted request. The synchrony 

domain includes two parent's codes: synchronous communication and asynchronous 

communication. Each code is defined and supported with coding instructions (see Table 5.4 

for codes' definitions).  
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Table 5.4. Definitions of Parent-Child Interaction Measure (PCIM) Codes.  

Domain Code  Subject Definition 

Social 

communication 

Initiated joint 

attention 

Child Spontaneous initiation of joint attention by shifting her/his eye gaze from an object to the parent, for the purpose of 

sharing a topic or focus with the parent, either action, feelings/emotions, experiences, games, or objects. It involves a 
reference to the parent and the object by coordinated looking, showing, or giving.  

- Do NOT use this code if the child’s initiation may have been elicited by parent’s movement or verbalisation.  
- The child does NOT have to look back at the object.  
- Use this code if the child IJA using eye gaze accompanied with pointing for the purpose of showing.  

- Use this code if the child IJA using eye gaze accompanied with verbal behaviour, i.e., comment, naming object, 
...etc.  

Responding to 
joint attention 

Child Response to joint attention elicited by the parent. The child must shift her/his eye gaze following parent’s eye gaze or 
pointing gesture to an object for the purpose of responding to a topic or focus with the parent, e.g., parent says ‘Look! 

and point toward something or by pointing/gesture only. It involves a reference to the object by coordinated looking, 
acknowledgement of parent’s focus, showing, sharing, or giving. 
- The child must clearly follow the shift in parent’s eye gaze, pointing, or gesture by immediately t urning his/her 

head and eyes to the appropriate area where the object is located.  

Imitation Child This code is used for child’s intent to imitate the parent using physical, gestural, vocal and speech behaviours with 

appropriate intonation.  
- This code of imitation must always be spontaneous (not physically prompted).   

- This code is used for the imitation of conventional and unconventional gestures. Conventional gestures are gestures 
with social meaning, e.g., nodding instead of “yes” or shaking head for “no”. Unconventional gestures are gestures 
with no social meaning, e.g., drinking out of a toy cup. 

- Child’s attempt to repeat parent’s speech or vocalisations with identical intonation is considered echolalia and must 
NOT be scored using this code.   

Social 
communication 

act  

Child This code is used for any meaningful context-related communication act produced by the child for the purpose of 
socialising without coordinated looking.  

- Use this code for any communication act verbal or non-verbal, in which the child is communicating for the purpose 
of sharing, giving or showing, e.g., pointing for the purpose of sharing an event or pointing for the purpose of 
showing the parent an object without coordinated looking. 

- Use this code for any verbal communicative act, e.g., comments produced by the child for the purpose of 
spontaneously referring to an event, object, person, or action, without coordinated looking.  

- Do NOT use this code if the child produced verbal behaviour, e.g., comment or statement in response to parent’s 
question or statement (elicited by parent).  



Chapter Five: Feasibility Study Part I 

 

133 

 

- Self-directed verbal communicative act must NOT be coded unless they are clearly part of social interaction with 

the parent.  

Terminating 
social 
interaction 

Child/ 
Parent 

This code is used when social interaction is terminated by the child or the parent. The child may end a social interaction 
by running away from the parent, shifting his attention to a new object or action, or by using avoidance behaviours, e.g., 
crying or lying on the floor. The parent may end a social interaction by talking to the therapist or answering a phone 

call.  

Requesting Initiated 
request 

Child  This code is used for any communicative act initiated by the child, verbal, non-verbal, or both, where an object or action 
(e.g., to open a snack or to blow bubbles) is requested with or without coordinated looking. This code is also used when 

the child requests a game or activity, i.e., tickling.  

Prompted 

request 

Child This code is used for any child’s communicative act, verbal, non-verbal, or both, prompted by the parent, where an 

object or action (e.g., to open a snack or to blow bubbles) is requested with or without coordinated looking.  
- Use this code when the parent prompts the child either verbally and/or non-verbally, including full or partial 

physical prompting and gestural prompting.  

Synchrony  Asynchronous 

communication  

Parent This code is used for any synchronised face-to-face interaction aimed to support and facilitate the behaviour of the child 

for the purpose of initiating and maintaining the flow of the interaction and child’s attention by acknowledging child’s 
focus of interest and using timely reciprocal communication.  
- This code is used for any verbal communicative act produced by the parent, including comments, statements, and 

acknowledgement. 
- This code is also used for any non-verbal communicative act produced by the parent, including movements and 

facial expressions. 

- Use this code when parent imitates the child’s either verbally or through movements and gestures.  
- This code is used ONLY when child is attending, or parent must wait until the child is refocused, pacing their 

actions to maximise the child’s attention, i.e., pausing to give the child a chance to act. 

Synchronous 

communication 

Parent This code is used for any synchronised face-to-face interaction aimed to support and facilitate the behaviour of the child 

for the purpose of initiating and maintaining the flow of the interaction and child’s attention by acknowledging child’s 
focus of interest and using timely reciprocal communication.  
- This code is used for any verbal communicative act produced by the parent, including comments, statements, and 

acknowledgement. 
- This code is also used for any non-verbal communicative act produced by the parent, including movements and 

facial expressions. 

- Use this code when parent imitate the child’s either verbally or through movements and gestures.  
- This code is used ONLY when child is attending, or parent must wait until the child is refocused, pacing the ir 

actions to maximise the child’s attention, i.e., pausing to give the child a chance to act. 
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5.11.4 Coding Software  

Behavioural Observation Research Interactive Software (BORIS) was used to practice 

PCIM codes and measure reliability. BORIS is free and open‐source software that allowed a 

user‐specific coding system to be set for a computer‐based review of previously recorded or 

live videos (Friard & Gamba, 2016). BORIS also offered the choice of designing codes as 

point or state events and calculating Cohen’s kappa coefficient for inter-reliability analysis 

between two observations.  

5.12 Reliability 

 The PCIM reliability was established by the researcher and two MSc psychology 

students with no previous knowledge or experience in social communication measures. 

Intra-rater reliability was established in a 5-min video by both the researcher (κ = .81)  and 

MSc student (κ= .84) with excellent agreement. Interrater reliability was established in a 5-

min video by two raters independently with excellent kappa agreement (κ= .80). Moreover, 

the interrater reliability scores increased after discarding the MSI code. Before discarding the 

MSI code, two raters were able to establish interrater reliability independently with a 

moderate agreement (κ= .60). 

5.13 Discussion  

The need to develop a behavioural observation measure to count the frequency of 

parent synchrony, asynchrony and child's communication behaviours emerged during the 

planning stage of the feasibility study. Despite the efforts made in previous research, 

measuring parent-child interaction in unstructured natural context has not been widely 

addressed in the quantitative literature of autistic children under six years (McConachie et al., 

2015). The development of the PCIM originates to meet the feasibility study need for this 

outcome measure and might help in filling this gap in the literature.  
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The PCIM was developed with the intention to capture the change in child 's social 

communication behaviours and parental synchrony that may occur in relatively brief periods 

of time. Similar to BOSCC and DCMA, the PCIM is an evaluative tool and possibly a 

measure of change and not intended to provide any diagnostic classification (Aldred et al., 

2004; Grzadzinski et al., 2016). The PCIM is an observational method of previously recorded 

videos and does not rely on caregiver reports allowing blinded coding and minimising bias. 

The PCIM scores at any single time point cannot stand alone and are only meaningful in 

relation to another time point.  

The PCIM codes were selected based on their relevance to the behaviours being 

targeted in the intervention and do not code any irrelevant behaviours that are not directly 

targeted in the intervention. The inclusion of irrelevant test items that are not targeted in the 

intervention has been reported to influence the sensitivity of change measures (Vermeersch et 

al., 2000). Moreover, the analysis of the psychometric properties of the PCIM indicates that 

the PCIM has excellent interrater reliability, meeting recommended standards (Cunningham, 

2012). The high interrater agreements suggest that this level of agreement is possible across 

experienced and inexperienced coders in the area of social communication batteries.  

It is difficult to highlight the similarities and differences between the PCIM and the 

DCMA as the latter is unpublished and can only be accessed through full training (Aldred et 

al., 2004). However, as with any other measure in its early development, the PCIM has 

several limitations in light of the previously published measures. First, some psychometric 

properties of the PCIM, e.g., test-retest reliability and validity, need to be established to 

ensure the accuracy of the measure’s scores (Cunningham, 2012). Second, the PCIM captures 

behaviour's frequency only, unlike the BOSCC, which captures both the frequency and 

quality of the assessed behaviours (Grzadzinski et al., 2016). Researchers suggested that a 
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limited range of response options may influence the measure's sensitivity to change 

(Vermeersch et al., 2000).  

The PCIM is helpful in identifying changes in the behaviours targeted in the parent-

mediated NDI of the feasibility study and does not capture the broader changes in social 

communication skills. Thus, the PCIM must be used with consideration to the behaviours 

targeted in an intervention. A similar limitation was reported for the BOSCC (Grzadzinski et 

al., 2016). The PCIM was also developed by coding the social communication behaviours of 

English-speaking autistic children under six years. Therefore, its suitability to code the 

behaviours of older autistic children or Arabic-speaking preschoolers with social 

communication impairments is not known. Moreover, our knowledge about the feasibility of 

using PCIM with Arabic preschoolers is limited and needs to be addressed in the feasibility 

study in order to meet its objectives. 

5.14 Chapter Conclusions 

This initial stage of the feasibility work aimed to investigate areas of acceptability and 

practicality in using telemedicine to deliver EI services in PSMMC. This work also aimed to 

develop and evaluate behavioural observation outcome measure to be used in the intervention 

stage of the feasibility study. The findings from the ITUQ brought insight into parent’s 

acceptability to use telemedicine and participate in telemedicine trials. The study findings 

showed that  acceptability to parents’ of telemedicine as a mean of delivering an EI service is 

promising. The findings also reflected parents' willingness to participate in future 

telemedicine research trials. The ITUQ findings suggested that there was minimal knowledge 

of telemedicine among PSMMC-AC clients at the time of this study. It is worth highlighting 

that this study was conducted in 2019 before the emergence of the COVID-19 pandemic, 

which may enhance public awareness about telemedicine services.  
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The study led to solving technical problems to enhance the efficiency of the platform 

and improve participant experience before conducting the feasibility study. These preliminary 

findings revealed that using Webex platform is practical to deliver parent-mediated EI in a 

synchronous manner. Choosing a practical telemedicine platform is important to achieve the 

goals of the intervention and minimise the time wasted in troubleshooting technical and 

connectivity problems (Lerman et al., 2020). However, further testing of the usability and 

practicality of the telemedicine platform with a larger sample is important to support this 

recommendation.  

The study aimed to develop and test the reliability of the behavioural observation 

measure PCIM to be used as a primary outcome measure in the feasibility study. The PCIM 

consists of nine parent and child codes measuring communicative bids during social 

interaction. The findings showed high interrater agreements among coders with or without 

experience in social communication measures. Moreover, the findings suggest that the PCIM 

is a useful and reliable tool to be used as a primary outcome to measure the change in pre-post 

parent-mediated intervention. However, further assessments of the PCIM test-retest reliability 

and validity are needed.  

Introducing telemedicine as a way to deliver autism services will potentially increase 

the accessibility to autism professionals and services, especially to Saudi military families 

located far from specialised centres. In addition, telemedicine is expected to address 

disparities in accessing autism services by ensuring continuity of services. This piece of work 

is a step toward understanding the acceptability and practicality of using telemedicine by the 

Autism Centre service users at PSMMC. The findings from this feasibility research have 

informed the decision to use Webex videoconferencing, video-feedback strategy, and PCIM 

in the procedures of the intervention stage of the feasibility study conducted in this context.  
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However, the study did not investigate professionals' perceptions and attitudes toward 

using telemedicine with the autism population in this context. In light of the findings from 

previous research about the barriers of adopting telemedicine in the region (AlSamarraie et 

al., 2020) and in PSMMC (Alnasser, 2017), the findings must be treated with caution as it did 

not test the implementation and usability of telemedicine. In the next chapter, areas of 

implementation and usability of telemedicine will be addressed.  
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Chapter 6: Feasibility Study Part II 

6.1 Introduction  

Inadequate autism services in the Kingdom of Saudi Arabia was identified by previous 

research (Alnemary, Aldhalaan, et al., 2017; babatin et al., 2016). Researchers reported that 

lack of availability of ASD services is one of the barriers to timely access ASD services 

(Broder Fingert et al., 2019). Researchers warned that military families who have an autistic 

child face more challenges in accessing services (Cramm et al., 2019; Davis et al., 2016). 

Military families like those served at PSMMC-AC are likely to experience discontinuity of 

autism services due to the transitory nature of the military job (Cramm et al., 2019; Davis et 

al., 2016). Congruent with previous research, data from PSMMC-AC revealed that in the 

period from 2015 until 2018, 23% of the clients travelled from outside Riyadh to get autism 

services.  

The results from the intention to use questionnaire (ITUQ) revealed that 82% (n=39) 

of the respondents intend to use telemedicine services when available at PSMMC-AC. These 

preliminary findings from the ITUQ support the need to introduce a novel service delivery 

model to deliver autism services remotely (see Chapter 5 Section 5.4). Telemedicine is a 

promising service delivery model to solve the inequity of accessing autism services among 

subpopulations, e.g., the military population.  

The aim to evaluate the feasibility of telemedicine as a way to deliver early 

interventions for autistic preschool-aged children is well aligned with the plans of the KSA 

government. The Saudi Vision 2030 Health Sector Transformation Program aims to improve 

quality and efficiency and promote equity in healthcare services in the KSA (Vision 2030, 

n.d.). One of the key objectives of the Health Sector Transformation Program introduced by 

the Saudi government is to improve access to health services through comprehensive 
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coverage and equitable geographical distribution. The Health Sector Transformation Program 

is committed to cover 88% of the Saudi population, including those in rural areas with health 

services by 2025.  

One of the strategic plans of the Health Sector Transformation Program is expanding 

the provision of e-health services and digital solutions. In 2020, the Ministry of Health in the 

KSA successfully delivered over 8.6 million medical consultations remotely using a telehealth 

platform (Seha) and the call centre. According to the Communications and Information 

Technology Commission (CITC), 97.8% of the Saudi population aged 10-74 years have 

access to the internet (CITC, 2020a). The KSA ranked 7 th worldwide in average mobile 

internet speed (CITC, 2020a). The average internet download speed in the KSA for fixed and 

mobile internet is 76-97 Mbps (CITC, 2020b).  

The nature of telepractice demands the involvement of the parent in the EI program 

(Snodgrass et al., 2017). Remote delivery and parental involvement will allow the EI to be 

delivered in a natural environment, i.e., the child's home. Therefore, parent-mediated 

interventions (PMI) conducted in natural contexts are a viable approach to deliver EI via 

telepractice (see Chapter 2 Section 2.3). Further, PMI based on the developmental pragmatic 

approach are feasible to deliver EI via telepractice since these programs aim to promote 

child's interaction through parent's responsiveness and delivered in natural contexts.  

6.1.1 The Rationale for Parent-mediated NDI 

 Promoting child's interaction through parent's responsiveness is a core theoretical 

assumption in the developmental pragmatic approach for autistic children (Ingersoll, 2010). 

This assumption is drawn from research indicating a relationship between caregiver's 

responsiveness and child's social-communication development (Aldred et al., 2004; Gulsrud 

et al., 2016; Pickles et al., 2016; Siller & Sigman, 2008). In the developmental pragmatic 
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approach, caregivers are taught facilitative strategies to increase their responsiveness to child's 

communication bids (see Chapter 1 Section 1.3.2). Interventions based on this approach have 

shown promising outcomes and were particularly effective for supporting the acquisition of 

social communication skills (Sandbank et al., 2020). 

Communication is considered social when it is 'inherently motivated by a desire to 

share with others' (Bottema-Beutel et al., 2014). Examples of deficits in social communication 

include failure to initiate and respond to adult's bids for joint attention, synchronise face-to-

face interaction, comment on things or people in one's surroundings, and maintain another 

person's topic (Bottema-Beutel et al., 2014). The use of joint attention is a key aspect of social 

communication (Ingersoll & Dvortcsak, 2010). Ingersoll & Dvortcsak (2010) defined joint 

attention as 'the ability coordinate attention between an object and another person for social 

purposes; it includes showing, sharing, and pointing'. Joint attention is a particularly 

important skill because it provides a reference to learning language and social interaction 

(Ingersoll & Dvortcsak, 2010; Murza et al., 2016). 

The deficit in nonverbal communication is a core symptom of the criteria of 

impairment in social interaction and communication in ASD as per the DSM-5 (APA, 2013). 

Nonverbal communication (gestures) serves an essential social function since they enable 

preverbal autistic children to communicate intentionally (Ellawadi & Weismer, 2014). For 

example, children use gestures to initiate joint attention by pointing to an object or event for 

the purpose of sharing experiences (Ellawadi & Weismer, 2014). Moreover, the development 

of these early gestures has been linked with the typical development of verbal communication 

(Bottema-Beutel et al., 2014).  

Autistic children may lack interest or the ability to imitate others (Erickson Tomaino 

et al., 2014). Failure to imitate others interferes with the development of social 



Chapter Six: Feasibility Study Part II  

 

142 

 

communication skills learned through observation and imitation of others (Erickson Tomaino 

et al., 2014). Furthermore, early motor imitation skill was a predictor for later child's 

intentional communication (Sandbank et al., 2017). Thus, imitation is one of the primary 

targets for designing EI programs for autistic preschoolers (Sandbank et al., 2017).  

Autistic children have been also found to engage in less play and develop play skills 

later than neurotypical children (Lam, 2014). The lack or delay of playing skills limits the 

autistic child ability to interact with peers because much of children's social interactions 

revolve around play (Erickson Tomaino et al., 2014). In sum, deficits in social 

communication and prerequisite skills like imitation and playing skills can affect long-term 

functioning and independence in autistic individuals (Erickson Tomaino et al., 2014). Thus, it 

is critical that EI programs effectively address these deficits to improve autistic children's 

ability to live and function independently (Erickson Tomaino et al., 2014).  

The PMI differs from traditional therapist-delivered interventions not only in the agent 

of intervention but also in the extent to which intervention strategies are embedded within 

everyday activities and routines (Salisbury & Cushing, 2013). In the therapist-delivered 

interventions, the therapist focused more on the child rather than engaging and supporting the 

caregiver (Salisbury & Cushing, 2013). Researchers found significant differences between a 

triadic model of EI, i.e., PMI and therapist-delivered intervention (Salisbury & Cushing, 

2013). Caregivers in the triadic intervention group showed significantly higher leadership and 

engagement than the therapist-delivered group (Salisbury & Cushing, 2013). However, 

researchers suggested two main variables that might mediate intervention outcomes within the 

triadic model: intervention fidelity and implementation fidelity (Neely et al., 2017). Since 

PMI is a triadic model of EI, the fidelity of implementation for the therapists and fidelity of 
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intervention for the parents are equally important in ensuring positive outcomes for autistic 

children (Lieberman-Betz, 2015). 

6.1.2 Measuring Fidelity within a Triadic Model 

In intervention studies, the success of the implementation is investigated using fidelity 

measures (Neely et al., 2017). Previous research on PMI focused on fidelity measures such as 

implementation fidelity and intervention fidelity (Lieberman-Betz, 2015; Neely et al., 2017). 

Neely et al. (2017) defined implementation fidelity as the procedures used by the therapist to 

coach the parent in implementing the intervention (Neely et al., 2017). Further, intervention 

fidelity refers to the fidelity of procedures implemented by the interventionist, i.e., parent 

(Neely et al., 2017).  

Multiple systematic reviews examined intervention fidelity outcomes in PMI (Fallon 

et al., 2020; Lieberman-Betz, 2015; Suess et al., 2013) and remotely delivered PMI (Neely et 

al., 2017; Unholz-Bowden et al., 2020). However, the literature on intervention fidelity 

outcomes for parents coached via telepractice is best described as limited due to the small 

number of studies, lack of methodological appraisal, and variability in fidelity measures (see 

Chapter 1 Section 1.5.3.1.2). Assessing intervention fidelity includes examining the quality of 

the strategies implemented by the parent, dose of strategy use with the child, parental 

engagement, and parent's implementation of intervention across different settings (Lieberman-

Betz, 2015; Wainer & Ingersoll, 2013). 

Researchers reported the use of various intervention fidelity measures such as parent 

self-report, direct observation of parent, or retrospectively using recorded audios or videos 

(Fallon et al., 2020; Wainer & Ingersoll, 2013). Fallon et al. (2020) found that autism 

practitioners tend to use direct observation measures of the parents compared to the indirect 

methods, e.g., parent self-report, in natural contexts. Researchers have developed direct 
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observation tools to assess intervention fidelity in telemedicine delivered PMI, e.g., P-ESDM 

fidelity tool (Vismara et al., 2018) and parent skill assessment (Heitzman-Powell et al., 2014).  

Vismara et al. (2018) assessed parent's intervention fidelity at baseline, post-

intervention, and follow-up from two 5-min videos of parent-child interaction. Researchers 

reported evaluating parent's application of 13 intervention skills using 5 points rating scale, 

i.e., 1= no competence and 5=high competence. Some examples of the assessed skills are 

management of child's attention, quality of dyadic engagement, appropriateness of parent's 

language, and management of unwanted behaviours. According to Vismara et al. (2018), 

parents achieve fidelity when they score four or higher in each condition.  

However, Heitzman-Powell et al. (2014) reported assessing a higher number of 

parent's skills during parent-child interaction. Researchers reported evaluating 41 parent's 

skills distributed in six activities pre- and post-intervention. The total time for the intervention 

fidelity assessment session was 40 to 60 min. Each skill was rated as either occurrence or 

non-occurrence and calculated in percentage points. The skill was rated as non-occurrence 

even when the parent showed an incorrect demonstration of the skill. Despite the progress in 

measuring fidelity, researchers highlighted the need for more research on measuring 

intervention fidelity in PMI (Fallon et al., 2020; Lieberman-Betz, 2015).  

Researchers also highlighted a significant gap in reporting implementation fidelity 

exhibited by the therapists, which might moderate parental fidelity of intervention and 

subsequent child's outcomes (Lieberman-Betz, 2015; Neely et al., 2017). For example, 

Ingersoll et al. (2016) reported using a self-assessed fidelity checklist to assess coaching 

procedures at the end of each intervention session. However, researchers did not provide 

information about the content of the checklist.  
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Other researchers provided more details on the assessment method used for measuring 

implementation fidelity in parent-mediated NDI (McDuffie et al., 2013). McDuffie et al. 

(2013) reported the use of a 10-item checklist to evaluate the fidelity with which each 

clinician provided coaching and feedback. A trained observer rated the clinician's 

performance on a 5-point scale, with a score of five indicating that the clinician engaged in 

the described behaviour throughout the session and one indicating that the clinician failed to 

engage. The clinician was assessed on ten behaviours such as providing descriptive praise for 

successful strategy use, actively listening and problem-solving with the parent, and modelling 

language in response to child communication. In addition, McDuffie et al. (2013) reported 

rating clinician's performance in 25% out of 16 sessions. However, previous studies reported 

obtaining implementation fidelity scores from as low as 10% out of an average of 17 sessions 

(Heitzman-Powell et al., 2014) and 24 sessions (Ingersoll et al., 2016).  

Although it is unclear how much fidelity is required to produce meaningful outcomes, 

a systematic review suggested the use of specific coaching components led to an increase in 

fidelity (Neely et al., 2017). Researchers reported that didactic verbal/written instructions and 

individualised performance feedback were linked to higher fidelity scores (Neely et al., 2017).  

Assessing fidelity within intervention research is critical for determining whether or not an 

intervention is effective and understanding how, why, and for whom a particular intervention 

works (Wainer & Ingersoll, 2013).  

6.1.3 Implementation of the Telemedicine Model 

The previously reported efforts of the government's entities in digital transformation 

led by the National Digital Transformation Unit highlights a rapid development to create 

digital infrastructure in the KSA (National Digital Transformation Unit, 2020). However, 

well-developed digital infrastructure alone is not an indicator of potential success in 
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employing telemedicine as a service delivery model. Researchers suggested that cultural and 

social barriers, e.g., religious, social restrictions, and resistance to change, can possibly 

influence utilising telemedicine services in the region (AlSamarraie et al., 2020). The 

importance of considering cultural diversity in providing and adapting EIs was highlighted in 

previous research (Davenport et al., 2018; Lee et al., 2003). 

Introducing telemedicine as a novel service delivery approach requires further 

research to investigate potential issues that could arise during remote coaching (Lerman et al., 

2020). However, as described in Chapter 1, the research is limited not only in regard to 

remote coaching but also to PMIs delivered face-to-face in the Saudi context. Further, the 

recommendations related to the implementation of EI programs delivered remotely, e.g., 

parent involvement and natural context, were mostly developed from trials conducted in the 

West (Bottema-Beutel et al., 2014; Oono et al., 2013). Therefore, examining the application 

of the intervention program, i.e., parental engagement, the intensity of sessions and the 

duration in which the program can be completed in the Saudi context is essential.   

6.1.4 Usability of the Telemedicine Model 

 Measuring the usability of telemedicine offers a way to evaluate the appropriateness 

of both the technology and the service (Parmanto et al., 2016). A common way to assess 

telemedicine usability is using usability questionnaires (Langbecker et al., 2017). Usability 

questionnaires were developed to measure patient usefulness, ease of use, technical quality, 

quality of interaction, and patient satisfaction (Langbecker et al., 2017; Parmanto et al., 2016). 

Examples of usability questionnaires: the Telemedicine Satisfaction Questionnaire (Yip et al., 

2003), the Telehealth Usability Questionnaire (Parmanto et al., 2016), and the Technology 

Acceptance Model (Hu et al., 1999).  
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A study was conducted on 439 participants who received telemedicine services in 

Riyadh, KSA, during the COVID-19 pandemic suggested moderately high levels of 

satisfaction (68%) (Alharbi et al., 2021). Strikingly, nearly half of the participants reported 

that the quality of the tele-session would never be the same as the in-person session (Alharbi 

et al., 2021). In addition, Alharbi et al. (2021) reported a statistically significant gender 

difference in the level of satisfaction in favour of the male gender. However, it is unclear from 

the study why female participants were more neutral in their responses.  

To our knowledge, the literature on telemedicine application in the KSA generally and 

usability of telemedicine is explicitly limited. Indeed, the research using reliable and validated 

Arabic measures of telemedicine usability is immature. For example, according to Alharbi et 

al. (2021), the questionnaire used in the study was originally developed in the United States 

and was translated from English to Arabic. However, the researchers did not report 

establishing reliability or validity for the tool that has been used. Therefore, it is clear that 

there is a need to develop or adopt telemedicine survey methods of usability to be used in 

effectiveness trials and patient experience studies conducted in Arab populations.  

In sum, the effectiveness of parent-mediated EIs, remote coaching implementation, 

and telemedicine usability have not been well investigated in the Saudi context. The purpose 

of this study is to focus on how the parent-mediated NDI program can be successfully 

implemented using the telemedicine model of service delivery in the Saudi context. The study 

will investigate critical areas of feasibility as implementation and usability. In addition, the 

study will evaluate the efficiency of the resources developed or adapted for this context, e.g., 

intervention program and PCIM measure.   

6.1.5 Part II Aims  

• To test whether caregivers can be trained remotely via telemedicine.  



Chapter Six: Feasibility Study Part II  

 

148 

 

• To investigate acceptability to caregivers of being coached via telemedicine.   

• To test the usability of telemedicine in coaching caregivers.  

• To assess the implementation of outcome measures.  

6.2  Methodology 

6.2.1 Study Design  

 The study was planned as a nonrandomised trial to test the feasibility of using 

telemedicine in delivering parent-mediated NDI for ASD in PSMMC-AC, Riyadh, KSA. 

However, due to COVID-19 pandemic lockdown and safety measures, the delivery of the 

intervention to the control group (in-clinic group) was interrupted. Because of the uncertainty 

associated with this global event, a pre-post feasibility study design with no control group was 

used. The feasibility design was used to investigate telemedicine's implementation, usability, 

and efficacy in the Saudi context. Exploring the real-world application of coaching parents on 

NDI targeting social communication via telemedicine is crucial prior to conducting a full 

effectiveness trial or introducing it as a service delivery model. Focusing on the 

implementation of the intervention is recommended and can be achieved using feasibility 

studies to understand to what extent a novel program can be successfully delivered to the 

targeted population in a structural but not fully controlled context (Bowen et al., 2009).  

Studying the feasibility of telemedicine will provide evidence from a community-

based setting of how telemedicine can be implemented with parents living in main cities and 

rural areas in the KSA. It will give an insight into parent's ability to engage remotely and take 

self-videorecording of parent-child interaction for feedback purposes (see Chapter 1 Section 

1.5.3.1.2). It will offer further understanding of the minimal requirement of internet, i.e., fixed 

or mobile internet, speed of internet. In addition, studying the feasibility will bring an idea 
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about the recruitment and attrition rates in this context (Tickle-Degnen, 2013). Finally, 

conducting a feasibility study will minimise the cost and efforts that might be wasted in future 

clinical trials (Tickle-Degnen, 2013).  

6.2.2 Participants  

6.2.2.1 Children Participants. Eleven parent-child dyads participated in the study.  

All children met the criteria for ASD by a multidisciplinary team based on DSM-5 criteria 

(APA, 2013). Children were assessed for eligibility using the Arabic version of the Social 

Communication Questionnaire (SCQ) (Aldosari et al., 2019; Allen et al., 2007) and Autism 

Diagnostic Observation Schedule (ADOS-2) (Lord et al., 2012). The SCQ is a parent-report 

questionnaire for assessing the risk of autism (Allen et al., 2007). ADOS-2 is a semi-

structured, standardised assessment of communication, social interaction, play, and restricted 

and repetitive behaviours (Lord et al., 2012).  

ASD diagnosis was confirmed for (n=6) using ADOS-2 before recruitment (Lord et 

al., 2012). (n=5) met cut-off (≥ 15) for being at-risk of ASD using the SCQ (Aldosari et al., 

2019; Allen et al., 2007). One participant (NF23) was diagnosed with ASD and ADHD and 

was on medication for ADHD during the study. All children were males with mean age (M= 

3:8) ranging between 2:3 to 5:6 years. Children were all nonverbal at recruitment except FS12 

(participants' demographics are presented in Table 6.1). Vineland, a parent-interview measure, 

was used to evaluate children's adaptive functioning, including communication, socialisation, 

motor, and daily living skills (Sparrow et al., 2016). Vineland scores were retrieved from the 

participants' medical files to describe child's adaptive functioning (see Table 6.2 for children's 

characteristics).  
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6.2.2.2 Parents Participants. Participants were all female Arabic speaking, (n=10)  

Saudis and (n=1) Syrian. The mean age of parents was (M= 37), ranging between 30 to 50 

years (Table 6.1). Participants' educational levels varied from high school (n=5) to master's 

degree (n=2). Two participants (ED13 and TA16) were living outside Riyadh in rural areas 

with a mean distance (M= 140) miles. Six of the participants were employed at the time of the 

study. Two participants (FS12 and TA16) were caring for other family members with specific 

needs along with the participated child at the time of the study.  

 Seven participants were recruited from Prince Mohammed bin Salman Program for 

Autism and Developmental Disorders (MBS-PADD): Autism Centre at Prince Sultan Medical 

City (PSMMC-AC), and four from the Child Development Centre at King Abdullah bin 

Abdulaziz University Hospital KAAUH in Riyadh, Saudi Arabia. The caregivers (clients of 

PSMMC-AC and KAAUH) were invited to participate in the study by texts messages sent by 

Table 6.1. Participants' Demographics.  

Participant Parent 
age 

Child 
age  

Parent 
education 

Parent job Number 
of 

assistants 
at home 

Other 
services 

received 
during the 
study 

Other 
interventions 

received 
during the 
study 

Child 
language 

level 

ED13 39  4.9 Bachelor Teacher 1 Autism 
centre 

- Nonverbal 

FS12 50 4.9 Bachelor Teacher 1 Inclusion 3 TAU 

sessions 

Verbal 

FT14 33 5 Masters  Dentist  1 Specific 
needs 

centre 

- Nonverbal 

GA18 30 2.6 Diploma Dental 

assistant 

1 Autism 

centre 

- Nonverbal 

JB20 30 3.2 High 
school 

- 0 Specific 
needs 

centre 

- Nonverbal 

NF23 39 4.3 High 
school 

- 0 Autism 
centre 

- Non-verbal 

RF26 36 2.4 Bachelor Medical 
doctor  

0 Nursery  2 TAU 
sessions 

Nonverbal 

TA16 39 3.8 High 
school 

- 0 Specific 
needs 
centre 

- Nonverbal 

WE17 36 2.4 Masters  - 2 -  - Nonverbal 

YR24 31 2.3 High 

school 

- 0 Autism 

centre 

4 TAU 

sessions 

Nonverbal 

YU22 42 5.6 Bachelor Administrator  1 Autism 
centre 

- Nonverbal 
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the researcher from the research contact number. The invite text was sent twice to the 

caregivers only if there was no response at the first time. The caregivers were asked to 

respond to the text if they are interested. The information sheet was sent via WhatsApp upon 

getting a response from the caregiver.  

During their regular follow-up visits at the centres, the caregivers were also 

approached by research assistants (therapists). A brief description of the study was given to 

the caregivers along with the information sheet, and they were asked to take the time and read 

it. Then, they were asked to contact the researcher to express their interest in participating in 

the study on the research number provided. Finally, the research flyer was presented at the 

reception desk of PSMMC-AC and the Child Development Centre at KAAUH from 

September 2019 to February 2021. After that, however, the flyer was removed from the 

reception desks to comply with COVID-19 hygiene policies.  

The recruitment process lasted 17 months, from September 2019 to January 2021. At 

least 121 caregivers were approached from both centres, with the majority (> 104 caregivers) 

recruited from PSMMC-AC. Out of the 121 invited caregivers, 14 (12%) agreed to 

participate, 14 (12%) responded with refusal, and 89 (74%) did not respond. Not all 

caregivers who refused to participate shared the reason. However, the reported reasons behind 

refusing to participate are 1) located outside Riyadh and not able to attend assessment 

sessions, 2) caregiver refused to be videoed, and 3) caregiver's spouse refused to share videos 

of mother-child interaction. All participants were informed about their right to withdraw at 

any stage of the study. The response rate was < 11% (14 out of at least 121). The attrition rate 

was 27%, with three out of 14 participants dropping out, resulting in 11 participants 

completing the study.  
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6.2.3 Intervention 

6.2.3.1 Program Duration and Intensity.  The intervention program is a parent- 

mediated EI program developed from a community-based setting, i.e., PSMMC-AC, for this 

study. The program consists of eight 60-min intervention sessions delivered over a period of 

eight weeks. Previously developed parent-mediated NDI has established evidence of efficacy 

by providing parents with 12 intervention sessions over six months period (Green et al., 

2010). However, while there has only been limited work on the dosage of PMIs, currently, 

there is no evidence linking greater intervention intensity to enhanced outcomes (Nevill et al., 

2016). As discussed in Chapter 4 p.101, the findings from parents’ interviews informed the 

decision to examine the practicality of providing one intervention/parent-coaching session per 

week in this context.  

Table 6.2. Children's Characteristics.   

 SCQ ADOS-2 Vineland-II 

Participan
t 

SCQ Total 
score 

Social 
affect  

Restricted, 
repetitive 
behaviours 

Communication 
 

Socialisation  Daily 
living 
skills  

Motor 
skills  

ED13 - 23 17 6 30 25 42 40 

FS12 - 13 11 2 33 43 37 34 

FT14 - 24 18 6 13 13 18 25 

GA18 - 13 12 1 64 78 87 88 

JB20 20 - - - 61 65 73 79 

NF23 28 - - - 52 59 66 67 

RF26 18 - - - 76 91 102 114 

TA16 - 16 12 4 - - - - 

WE17 25 - - - - - - - 

YR24 28 - - - 59 70 80 85 

YU22 21 22 18 4 40 40 66 - 

SCQ Social Communication Questionnaire; ADOS-2 Autism Diagnostic Observation Schedule Second 

Edition; Vineland-II Vineland Adaptive Behaviour Scales Second Edition.  
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6.2.3.2  Program Development. The program was developed by the researcher under 

the supervision of Dr Loucas and Dr Knott and was guided by the framework of Snodgrass 

et al. (2017), which intended to guide the conversion of in-person speech language therapy 

services to parent coaching programs that can be used in telepractice. The program is parent-

mediated EI based on the principles of the developmental approach (see Chapter 1 Section 

1.3.2) that uses video-feedback method to achieve parent and child targets. As shown in Table 

6.3, the program has two main components: targeted skill and targeted strategy. The targeted 

skill refers to the child's developmental skill that has been targeted in the intervention. The 

targeted strategy refers to the evidence-based strategies and instructional techniques used to 

teach the parent how to produce the desired effect on the child. The parent's process of 

learning EI strategies is supported with reflection on their performance using the video-

feedback method. In addition, the program contains supplementary examples of activities that 

have been designed for each goal.  

6.2.3.3 Targeted Skills. The program focuses on improving child's social  

communication skills by changing parent-child interactions in naturalistic settings. One child's 

skill is targeted in each session, with a total of eight targeted skills for the whole program. 

These skills are joint attention, dyadic interaction, play skills, turn-taking, imitation, 

nonverbal communication (learned in two sessions), and verbal communication. Seven out of 

8 of these targeted skills were selected from the unified intervention plan developed by the 

PSMMC-AC speech therapy team through participatory action research (for further details, 

see Chapter 3 Section 3.5.2). The targeted skills have been selected and synthesised against 

evidence-based programs of EI: Hanen More Than Words (HMTW), Paediatric Autism 

Communication Therapy (PACT), and Early Start Denver Model (ESDM) (Green et al., 2010; 

Rogers & Dawson, 2010; Sussman, 2012). The skills were chosen based on common elements  



Chapter Six: Feasibility Study Part II  

 

154 

 

 

approach i.e., the skills that were commonly targeted in previously mentioned programs were 

selected. Finally, the skills were targeted following the developmental trajectory of social 

communication (see Chapter 1 Section 1.3.2).  

6.2.3.4 Targeted Strategies. Each session was designed to teach the parent EI  

strategies and techniques to achieve the targeted skill. These strategies were developed from 

four parent-mediated programs of EI: HMTW, PACT, ESDM, and imPACT (Green et al., 

2010; Ingersoll & Dvortcsak, 2010; Rogers & Dawson, 2010; Sussman, 2012). As shown in 

Table 6.3, the parent is taught strategies to follow the child's lead during play, achieve 

balanced turns in interactions, adjust the environment to support the child's attention and 

engagement, and create lots of practice opportunities.  

6.2.3.5 Video-feedback Method. The program involves a video-feedback method  

to allow the parent to identify and reflect on episodes of parent-child reciprocal interaction 

with the therapist. The video-feedback method has been used in parent-mediated NDIs like 

HMTW and PACT (Green et al., 2010; Sussman, 2012). The feedback was delivered 

following Ingersoll & Dvortcsak (2019) guidelines on providing positive and corrective 

feedback when coaching parents of autistic preschoolers on social communication skills. 

Providing feedback on previously recorded videos was selected over giving live feedback on 

Table 6.3. Example of Targeted Skills and Strategies.  

Child's Skill Parent's Strategies Supplementary Examples of 

Naturalistic Activities 

Joint 

Attention 

1. Adjusting the environment by minimising 
distractions.  
2. Identifying what the child is attentive to.  

3. Trying to be close on the same level, and 
face to face with the child during play. 
4. Following child's lead.  

5. Imitating child's sounds, gestures, facial 
expressions, actions, and words.  

6. Pause and wait. 

1. Play with the child in the same way 

he plays (opening and closing drawers 

or spinning wheels of the cars).  

2. Blowing a balloon up gradually, 
pausing and waiting between each 

breath with exaggerated facial 

expressions during blowing. 
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parent's performance because of reported challenges associated with remote viewing (Lerman 

et al., 2020). See Chapter 1 Section 1.5.3.1.1 for further discussion on providing performance 

feedback in PMIs.  

6.2.3.6 Supplementary Examples of Naturalistic Activities.  Each goal in the  

intervention program was aided with examples of its implementation during playing, meal-

time, dressing time, and other daily activities. For example, to teach dyadic interaction, the 

parent might be instructed to play peekaboo with a shirt or pants during dressing time. Some 

of the activities were developed by the speech therapists at PSMMC-AC, and others were 

selected or adapted from the following books and manuals: An Early Start for Your Child with 

Autism: Using Everyday Activities to Help Kids Connect, Communicate, and Learn (Rogers, 

Dawson, & Vismara, 2012), More Than Words: A Parent's Guide to Building Interaction and 

Language Skills for Children with Autism Spectrum Disorder or Social Communication 

Difficulties (Sussman, 2012), Motivate to Communicate: 300 Games and Activities for Your 

Child with Autism (Griffin & Sandler, 2009), Early Start Denver Model for Young Children 

with Autism: Promoting Language, Learning, and Engagement (Rogers & Dawson, 2010), 

Teaching Social Communication to Children with Autism: A Practitioner Guide to Parent 

Training and Teaching Social Communication to Children with Autism: A Manual for Parents  

(Ingersoll & Dvortcsak, 2010).  

6.2.4 Procedures 

The participants were coached remotely by the researcher and two certified speech 

therapists working at PSMMC-AC. Five participants received their coaching sessions by the 

researcher and six by the speech therapists. The coaching sessions were delivered between 

September 2019 to May 2021. The procedures were severely affected by COVID-19 
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lockdowns. The planned and compensatory procedures are explained in the following 

sections.  

6.2.4.1 Introductory Session. An introductory meeting which lasted between 30-60 

min was organised with all participants. The meeting was held in one of the speech therapy 

rooms at PSMMC-AC for participants recruited before the COVID-19 pandemic. For 

participants recruited during the pandemic, the meeting was gathered using Webex. The 

participants were contacted and received instructions on how to download Webex and join the 

meeting using WhatsApp. Webex is HIPAA compliant, has AES 128-bit encryption with an 

end-to-end encryption option and a locked meeting feature (HIPAA Journal, 2018; Webex, 

2021). In this meeting, Webex platform and its sharing screen feature were introduced and 

tested with the participant (WebEx, 2021). In addition, the therapist explained 1) the nature 

and goals of the intervention program, 2) the implementation of the video-feedback method, 

3) the video-transfer method used to send the training videos to the therapist the day before 

the session, and 4) encouraged the participant to ask questions to ensure that the procedures 

are clear. 

6.2.4.2 Intervention Delivery. All participants completed eight remote-coaching  

sessions gathered using Webex in a minimum of 9 weeks and a maximum of 27 weeks (M= 

18). The session's length varied between 18-84 min (M= 51). The time/date of the session was 

arranged with all the participants via WhatsApp. Before each session, the participant was 

provided with the meeting number via WhatsApp. In case of technical problems, the therapist 

connected with the participant either via WhatsApp or phone call depends on the participant's 

preference.  

 Following each session, the participant was asked to spend 30-min daily practising the 

strategies with the child at home. The participant was instructed to record a 5-min video or 
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short clips (5-min in total) of her interaction with the child during natural activities the day 

before the following coaching session to allow the therapist to review and prepare informative 

feedback. Therefore, a total of eight videos, a video following each coaching session, was 

requested from the participant. At the end of the coaching sessions, participants were asked to 

complete the Telehealth Usability Questionnaire (TUQ) and participant demographics form 

after finishing the intervention program. The one-page demographics form was set to be 

completed after the intervention because it included details about the time spent in child's 

training and other interventions received during the study (if any). Participant demographics 

form is provided in Appendix 7.   

6.2.5 Outcome Measures 

6.2.5.1 Parent-Child Interaction Measure (PCIM). Child's social communication  

skills and parental synchrony were measured using PCIM; a direct behavioural observation 

measure was used to code a 10-min video of parent-child dyadic interaction pre- and post-

intervention. The PCIM consists of both child and parent codes. The child codes include 

initiation of joint attention (IJA), responding to joint attention (RJA), imitation (M), and 

social communication act (SCA) grouped together in a social communication domain (SCD), 

and initiated request (IR), and prompted request (PR) grouped together in a requesting domain 

(RD).  There are two parent codes synchronous communication (Sync) and asynchronous 

communication (Async). In addition, there was one parent/child code: terminating social 

interaction (TSI). The measure was developed for this study (further details on PCIM 

development and reliability is provided in Chapter 5 Sections 5.11.2 and 5.12).   

Each parent-child dyad was given a 30-min appointment to play. They were video-

recorded for 10-min during unstructured play with a standard set of toys available. A large 

plastic box with a small selection of toys was prepared. The box contained a doll with a 
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pillow and blanket, a plastic cutlery set, two plastic cups, two plastic plates, two small cars, 

two small balls, and a toy phone. Before starting the video, the participant was familiarised 

with the available toys and was instructed to play with the child as they do naturally in their 

daily routines, with or without the set of toys. The recording started at the moment when the 

caregiver places all or some of the toys on the table/floor.  

The pre- and post-intervention videos were collected between September 2019 and 

May 2021 by the researcher and assisting therapist in PSMMC-AC and KAAUH. PCIM was 

planned to be conducted in the clinics to provide a consistent context. However, due to 

COVID-19 lockdowns, the researcher guided six out of 11 participants to self-record the pre-, 

post-, or both videos at home. The videos collected in the clinics were recorded in a regular 

speech therapy clinic using a Samsung Camera placed on a portable tripod at the corner of the 

room, which was repositioned when needed. The therapy room has a small table, two small 

chairs, free floor space, with one inaccessible window and mirrored glass for observation 

purposes. A 30-min appointment was arranged for PCIM assessment pre- and post-

intervention. The videos collected at participants' homes were recorded using their 

smartphones. The participants were instructed to share a photo from a clear angle of a place 

with minimal distractions at their homes to check suitability before recording the video. 

Participants were asked to prepare similar items at home to allow a consistent environment. A 

photo of the toys used for in-clinic video recordings was shared with the participants.  

Pre-post videos were coded using Behavioural Observation Research Interactive 

Software (BORIS) (Friard & Gamba, 2016). BORIS, a free and open‐source software, offers a 

user‐specific coding system to be set for previously recorded videos. In BORIS, a project file 

was created containing all information related to the coding, including the codes, code 

description, category (domain), subject type (child or parent), and behaviour type (state or 
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point event). The coding was done using a keyboard key set for each code, e.g., M for 

imitation. BORIS also allowed calculating Cohen's kappa coefficient for inter-reliability 

analysis by selecting two observations and a time window, e.g., a specific code must be 

present within the same one or two seconds in both observations. Interrater reliability was 

calculated for 27% of the observations. The mean agreement between two coders was (κ= .62) 

with a range of κ= .53 to κ= .68. 

6.2.5.2 Fidelity of Implementation. Therapists' fidelity of implementation was  

assessed using a 9-item tool adapted from McDuffie et al. (2013). The tool uses a 5-Likert 

scale to evaluate the therapist's behaviour, with five scores given when the therapist engages 

in described behaviour throughout the session, and one score is given when the therapist 

failed to engage in described behaviour. As shown in Table 6.4, the tool examines various 

therapist's behaviours like active listening, engagement with the parent, and providing praise 

for successful strategy use. Implementation fidelity assessment was carried out live by two 

raters (speech therapists not involved in the intervention) using a 9-item tool adapted from 

McDuffie et al. (2013).  

 Due to COVID-19 lockdowns, the assessment was severely affected because live 

coding was impossible, i.e., most intervention sessions took place at the interventionists' 

homes. Furthermore, rating recorded coaching sessions was not possible because ethical 

approval was not obtained for recording sessions in addition to cultural barriers associa ted 

with video-recording and storing the sessions. Thus, implementation fidelity was obtained 

from one randomly selected coaching session for each therapist. The two speech therapists 

delivering the intervention were blinded to the qualities they were evaluated on, i.e., not 

familiar with the used tool. However, it was not possible to blind the researcher from the 
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implementation fidelity items. The reliability between two coders for the three interventionists 

was 78%, 89%, and 100% (M= 89%). 

Table 6.4. Implementation Fidelity Tool. 

Items Score Definitions 

1. Engage in conversations and information sharing with 

parent.  

5= The clinician engaged in described 

behaviour throughout the session. 

4=   The clinician engaged in described 

behaviour most of the time. 

3=   The clinician engaged in described 

behaviour some of the time.  

2=   The clinician engaged in described 

behaviour rarely throughout the session.  

1=   The clinician failed to engage in 

described behaviour throughout the session. 

2. Provide descriptive praise for successful strategy use. 

3. Encourage parent to implement all the strategies targeted 

in the selected session.  

4. Encourage parent to comment on successful/ unsuccessful 

strategy use.  

5. Model strategy use with accompanying explanation.  

6. Encourage parent to reflect on strategy use and elicit 

individualised examples of activities.  

7. Model language/vocalisations describing child's focus of 

attention.  

8. Model verbal or non-verbal behaviour in response to 

child's communication acts.  

9. Actively listens and problem solves with parent.  

 

6.2.5.3 Intervention Fidelity. Intervention fidelity was measured for each participant 

by the assigned therapist from the observation of the weekly 5-min video-recorded parent-

child interaction. Parent's application of taught strategies was coded as either fully achieved, 

partially achieved, or not achieved. This method was adapted from Heitzman-Powell et al. 

(2014). The parent's performance of every strategy was rated as fully achieved if the strategy 

was implemented accurately and used every time it was appropriate to do so, partially 

achieved if the strategy was not implemented completely accurately or was implemented 

accurately but not all the time, and not achieved when the parent fails to fully or partially 

achieve the strategy. 

Parent's intervention fidelity was coded in two ways: frequency and scale ratings. In 

the frequency rating, the intervention fidelity was expressed as a percentage of fully achieved 

and partially achieved strategies of the total number of opportunities for applying the 
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strategies. For example, when coding the strategy' sitting face-to-face and on the same level of 

the child', every time the parent was able to sit in a face-to-face position and on the same level 

will be coded as fully achieved. The strategy will be coded as partially achieved every time 

the parent was able to sit in a face-to-face position only or sit on the same level only but not 

facing the child. The total number of opportunities for applying the strategy equals the sum of 

the number of the fully achieved strategies, partially achieved strategies, and missed 

opportunities in which the parent could have applied the strategy but failed.  

In the scale rating, parent's application of each strategy was given a score from zero to 

two. A score of two indicates that the strategy was fully achieved, a score of one indicates that 

the strategy was partially achieved, or the parent missed some opportunities, and a score of 

zero indicates that the parent fails to achieve the strategy both fully and partially. For 

example, in Table 6.3, one of the targeted strategies is adjusting the environment. This 

strategy will be rated as two (fully achieved) when the parent successfully adjusts the 

environment with no distractions in at least one setting throughout the video. The strategy 

would be rated as one (partially achieved) if the parent was able to adjust the environment in 

only one setting when multiple settings are observed in the video and/or was able to minimise 

some but not all distractions. Further, the strategy will be rated as zero (not achieved) when 

the parent fails to fully and partially achieve the strategy. If the strategy cannot be rated, e.g., 

not practised in the video, no rating will be given, and the data will be considered missing. 

Interrater reliability was calculated for 12.5% (one video for each parent) of the observations. 

The mean agreement between two coders was κ= .68.  

6.2.5.4 Telehealth Usability Questionnaire (TUQ).  The TUQ is a 21-item tool that  

was developed to evaluate the usability of using multi-purpose platforms, e.g., VSee, and 

Webex (Parmanto et al., 2016). The TUQ was selected because, in addition to measuring the 
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satisfaction of using the telemedicine platform, it measures the usefulness, ease of use, 

reliability, and intention to use telemedicine. For example, the participants are asked to 

respond to statements like "telehealth improves my access to healthcare services" and "using 

the telehealth system, I can see the clinician as well as if we met in person" using a 7-point 

Likert scale (see Appendix 8).  

 Translation of the TUQ was permitted by the first author. A forward-backwards 

translation method was used following the Mapi approach (Acquadro et al., 2004). The 

translation was done by three undergraduate students, members of the Speech and Hearing 

Student Club at King Saud University. Two students worked individually on  the forward 

translation and created two Arabic versions of the TUQ. The two students then met to develop 

one reconciled Arabic version (Appendix 9). The backward translation of the reconciled 

Arabic version was done by a third student who was proficient in English.  Then, the 

researcher reviewed the backwards translation against the original version of the TUQ for 

finalisation.  

The TUQ was collected by the researcher and assisting therapist post-intervention. A 

paper copy of the TUQ was completed by the participants assessed in the clinic (n=5). For 

participants who recorded their post-intervention video at homes (n=6), a soft copy of the 

TUQ was sent to them via their method of preference, i.e., WhatsApp or email.  

6.2.6 Data Handling and Analysis Plan 

The participants sent their videos to the researcher using SendThisFile, a transfer 

platform with an automatic deletion feature. SendThisFile is HIPAA configurable and was set 

up to align with HIPAA privacy and security practices (SendThisFile, 2021). The videos then 

were downloaded to an external encrypted memory device to be transferred to the researcher's 

password-protected OneDrive space, where the videos were stored. The videos were stored on 
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the University of Reading cloud storage (student's OneDrive) as recommended by the 

University of Reading Ethics Committee. The videos were deleted from SendThisFile and the 

external memory after being transferred to the secured cloud storage.  

Moreover, the process of coding PCIM videos using BORIS software required 

downloading the videos to the researcher's computer. Therefore, the videos were stored 

temporarily (less than three hours) in a password-protected file on a secured computer and 

were destroyed after coding. All PCIM and coaching videos have been named anonymously 

using alphanumeric codes. A password-protected Excel sheet was used to keep the 

participants' details separate from their anonymised data. Strict confidentiality was followed 

by storing the hard copies of the informed consent, TUQ and participant's information sheet in 

a locked cupboard. In case of obtaining the participant's consent, TUQ, and information sheet 

online, the soft copies of these forms were stored immediately in the researcher's OneDrive.  

The data were analysed using descriptive statistics and estimation following Lee et al. 

(2014) approach on statistical interpretation of pilot trials. The PCIM and TUQ scores were 

analysed descriptively across participants with remote intervention as the independent 

variable with two levels: pre- and post-intervention. The analysis of PCIM scores included 

effect size and estimation measurements using 75, 80, 85, 90, and 95% confidence intervals 

assuming the minimum clinically significant difference > 0. In addition, mean calculations 

were done for coaching time, i.e., length of coaching sessions and videos used for feedback. 

The intervention fidelity data were also analysed descriptively within participants with 

strategy implementation as the independent variable with two levels 1) full achievement of 

strategy and 2) partial achievement of the strategy.  
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6.2.7 Ethical Approvals 

 This study was reviewed and granted ethical approval by the University of Reading 

Research Ethics Committee (Ethics no. 19/31), the Scientific Research Centre Ethics 

Committee at PSMMC (Ethics no. 1223), and the King Abdullah bin Abdulaziz Hospital 

Academic and Training Affairs (Ethics no. RO2019-O-006).  

6.3 Results 

6.3.1 Child Outcome Measures  

Social communication domain (SCD) scores increased from M= 20.3 (SD= 19.4) pre-

intervention to M= 23.2 (SD= 24.1) post-intervention. This small increase reflected a small 

effect size (r= 0.3). Per-domain mean scores for child’s requesting behaviours decreased from 

M= 2.7 (SD= 2.9) pre-intervention to M= 2.6 (SD= 3.2) post-intervention. This small decrease 

reflected a small negative effect size (r= -0.11). Within child's domains, small effect sizes 

were observed only in the IJA, SCA, and PR codes (per-code mean scores and effect sizes are 

provided in Table 6.5).  

 

Table 6.5. Parent-Child Interaction Measure (PCIM) Results for Children. 

   

 

Pre Post Difference 

(95% CI) 

p-value Effect size (r) 

Domain Code  M (SD) M (SD)    

Social 

communication 
domain 

IJA 12.8 (17.5) 14.9 (21.5) 2.1  .384 .26 

RJA 1.4 (1.8) 1.4 (2.3) 0 .916 -.03 

M 3.6 (5.7) 3.5 (3.7) -0.1 .877 -.05 

SCA 2.5 (3.2) 3.5 (6.2) 1 .606 .16 

Total SCD 
score 

20.3 (19.4) 23.2 (24.1) 2.9 (-1.3, -7.5) .327 .30 

Requesting 
domain 

IR 0.6 (1) 0.3 (0.6) -0.3 .336 -.29 

PR 2.1 (2.9) 2.4 (3.3) 0.3 .720 .11 

Total RD 

score 

2.7 (2.9) 2.6 (3.2) -0.1 (-2, 1.6) .720 -.11 

IJA initiated joint attention; RJA responding to joint attention; M imitation; SCA social communication act; 
IR initiated request; PR prompted request; M mean; SD standard deviation; CI confidence interval.  
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Figure 6.1. Mean Difference in Social Communication Domain Scores Between Pre-intervention and Post-

intervention with Confidence Intervals. 
 

 
Figure 6.2. Mean Difference in Requesting Domain Scores Between Pre-intervention and Post-

intervention with Confidence Intervals. 

Figure 6.1 shows a range of confidence intervals for the mean difference in the SCD 

scores between pre- and post-intervention. Confidence intervals (CI) of 95%, 90%, 85%, and 

80% crosses 0, these levels suggest a lack of evidence of a treatment difference. However, at a 

wide confidence interval of 75% there is just evidence difference in the SCD post-

intervention. Figure 6.2 shows a range of confidence intervals for the mean difference in the 
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RD scores between pre- and post-intervention. None of the CIs is above 0, and these levels 

suggest there is no evidence of a treatment difference. 

6.3.2 Parent Outcome Measures 

6.3.2.1 Parent-Child Interaction Measure (PCIM). Parent's synchronous 

communication scores increased from M= 28.9 (SD= 19.4) pre-intervention to M= 35.9 (SD= 

17.5) post-intervention and decreased for asynchronous communication from M= 60.7 (SD= 

23.1) to M= 55 (SD= 20). As shown in Table 6.6, these small differences reflected small 

effect sizes for synchronous and asynchronous communication (r= 0.4 and -0.3, respectively).

 Figure 6.3 shows a range of confidence intervals for the mean difference in the 

synchronous communication scores between pre- and post-intervention. Confidence intervals 

(CI) of 95% and 90% crosses 0, these levels suggest inconclusive evidence of a treatment 

difference. However, a confidence interval of 85% and smaller would be considerably above 

0, suggesting at this level that there is a difference in parents' synchronous communication 

post-intervention. Figure 6.4 shows a range of confidence intervals for the mean difference in 

the asynchronous communication scores between pre- and post-intervention. None of the CIs 

is above 0, and these levels suggest there is no evidence of a treatment difference on parents' 

asynchronous communication even with a wide confidence interval. 

 

 

Table 6.6. Parent-Child Interaction Measure (PCIM) Results for Parents. 

  
 

Pre Post Difference (95% CI) p-value Effect size (r) 

Code  M (SD) M (SD)    

Synch 28.9 (19.4) 35.9 (17.5) 7 (-2.5, 15) .153 .4 

Asynch 60.7 (23.1) 55 (20) -5.7 (-15.7, 5.9) .328 -.3 

Synch synchronous communication; Asynch asynchronous communication; M mean; SD standard deviation; 

CI confidence interval. 
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Figure 6.3. Mean Difference in Synchronous Communication Scores Between Pre-intervention and Post-

intervention with Confidence Intervals. 

 
Figure 6.4. Mean Difference in Asynchronous Communication Scores Between Pre-intervention and Post-

intervention with Confidence Intervals.  

 

6.3.2.2 Intervention Fidelity. Parent's intervention fidelity was measured by observing 

the weekly video-recorded parent-child interaction, which was shared for feedback purposes. 

Thus, the results in this section reflect parents' intervention fidelity after receiving training 

only and prior to receiving performance feedback. The intervention fidelity was coded using 

frequency and scale ratings. The results of the scale rating are presented in this section (see 

Appendix 10 for frequency rating results). As shown in Table 6.7, none of the participants 
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was assessed in all the 42 taught strategies due to missing data. Thus, the intervention fidelity 

scores were calculated based on the number of strategies assessed for each participant. 

Overall, participants achieved between 14-66% fidelity, with six of the eleven participants 

achieving fidelity between 38-66% for full achievement of all strategies. Higher fidelity  

scores were observed for the partial achievement of strategies, with all participants achieving 

74% or more partial fidelity.  

6.3.3 Program Duration and Coaching Time  

As shown in Table 6.7, the duration of the intervention program (8 coaching sessions) 

varied widely between participants ranging from 9 to 27 weeks (M= 15). Three participants 

were able to complete the intervention in 10 or fewer weeks. The remaining eight required 12 

or more weeks to complete the intervention. The total coaching time also varied between 

participants ranging from 296-549 minutes (M= 389) with an average length (M= 43.3) for the 

Table 6.7. Intervention Fidelity, Program Duration, and Coaching Time Data for Each Participant.   

 Intervention Fidelity Program Duration and Coaching Time 

Participant Total scored 
strategies 

(out of 42) 

% of fully 
achieved 

strategies 

% of fully or 
partially 

achieved 

strategies 

Intervention 
program 

duration 

(weeks) 

Average length 
of coaching 

session (min) 

Average 
length of video 

used for 

feedback 

(mm:ss) 

ED13 39 49 100 9 61 08:31 

FS12 37 24 84 10 55 05:03 

FT14 39 38 82 18 49 05:51 

GA18 37 35 86 12 33 04:11 

JB20 38 47 89 27 33 05:28 

NF23 40 53 83 18 34 04:10 

RF26 39 23 74 15 34 05:34 

TA16 37 14 86 10 47 05:05 

WE17 38 29 95 16 55 05:37 

YR24 38 66 95 13 40 02:59 

YU22 38 53 89 22 36 04:51 
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coaching session. Video-feedback data met or exceeded the weekly target (5-min) for 64% of 

the participants (n=7). Four participants did not provide the weekly targeted 5-min videos 

(M= 4) with a range of 02:59 to 04:51 min.  

6.3.4 Telehealth Usability Questionnaire 

 The TUQ results revealed high levels of satisfaction post-intervention. As shown in 

Table 6.8, all participants reported they were satisfied overall (i.e., rated four or higher) with 

the experience of using telemedicine (Item 21: M= 6.6, SD= 0.8). All participants reported 

feeling comfortable communicating with the therapist (Item 18: M= 6.9, SD= 0.3) and were 

able to express themselves effectively using telemedicine (Item 13: M= 6.8, SD= 0.4). 91% of 

the participants loved using telemedicine (Item 8: M= 5.8, SD= 1.8) and thought telemedicine 

was an acceptable way to receive healthcare services (Item 19: M= 6.4, SD= 1). Intention to 

use telemedicine services in the future was also reported by 82% of the participants (Item 20: 

M= 6.3, SD= 1.8).  

 The findings showed that telemedicine was easily learned and used by all participants 

(Item 5: M= 6.5, SD= 0.9), (Item 6: M= 6.4, SD= 0.9), and (Item 9: M= 6.8, SD= 0.4). All 

participants reported being able to easily talk and hear the therapist using telemedicine with 

(Item 11: M= 7, SD= 0) and (Item 12: M= 6.6, SD= 0.8), respectively. All the participants 

reported being able to troubleshoot technical problems (Item 16: M= 6.1, SD= 0.9). However, 

less agreement was observed in believing the ability of the telemedicine platform to do 

everything the participant want it to be able to do (Item 10: M= 5.9, SD= 1.4). 

 All participants agreed that using telemedicine, they can see the therapist as if they 

have met in person (Item 14: M= 6.8, SD= 0.4). All participants agreed that telemedicine 

saves time spent in travelling to the clinic (Item 2: M= 6.7, SD= 0.6), and 82% agreed that 

telemedicine improved their access to healthcare services (Item 1: M= 6, SD= 1.3). 
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 In addition, 73% of participants agreed that telemedicine could provide them with the 

healthcare they need (Item 3: M= 5.6, SD= 1.4). Further, the least agreement observed in the 

TUQ was for item 15, with only 55% (M= 5, SD= 2.1) agreed with the statement "I think the 

visits provided over the telehealth system are the same as in-person visits".  

Table 6.8. Telehealth Usability Questionnaire (TUQ) Results. Agree = score of 4 or higher, Disagree 

= score of 3 or lower. 

TUQ Item  M (SD) % Agree (n) % Disagree 

(n) 

1. Telemedicine improves my access to healthcare services. 6 (1.3) 82 (9) 0 

2. Telemedicine saves me time spent traveling to a hospital or 
specialised clinic. 

6.7 (.6) 100 (11) 0 

3. Telemedicine provides me the healthcare I need. 5.6 (1.4) 73 (8) 0 

4. It was simple to use this system. 6.3 (1.3) 82 (9) 0 

5. It was easy to learn to use the system. 6.5 (.9) 91 (10) 0 

6. I believe I can be productive quickly using this system. 6.4 (.9) 91 (10) 0 

7. The way I interact with this system is pleasant.  6.7 (.6) 100 (11) 0 

8. I like using the system. 5.8 (1.8) 91 (10) 9 (1) 

9. The system is simple and easy to understand. 6.8 (.4) 100 (11) 0 

10. The system is capable to do everything I want it to do. 5.9 (1.4) 82 (9) 9 (1) 

11. I can easily talk to a health practitioner using the 
telemedicine system. 

7 (0) 100 (11) 0 

12. I can hear the health practitioner clearly using the 

telemedicine system. 
6.6 (.8) 100 (11) 0 

13. I felt I was able to express myself effectively. 6.8 (.4) 100 (11) 0 

14. Using the telemedicine system, I can see the health 
practitioner as if we met in person. 

6.8 (.4) 100 (11) 0 

15. I believe the visits made through the telemedicine system 

are equivalent to in-person visits.  
5 (2.1) 55 (6) 18 (2) 

16. Whenever I made a mistake using the system, I could 
modify errors easily and quickly. 

6.1 (.9) 100 (11) 0 

17. The system gave error messages that clearly told me how 
to fix problems. 

5.9 (1.2) 82 (9) 0 

18. I feel comfortable communicating with the health 
practitioner using the telemedicine system. 

6.9 (.3) 100 (11) 0 

19. Telemedicine is an acceptable way to receive healthcare 

services. 
6.4 (1) 91 (10) 0 

20. I would use the telemedicine services again. 6.3 (1.8) 82 (9) 0 

21. Overall, I am satisfied with the telemedicine system. 6.6 (.8) 100 (11) 0 
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6.3.5 Correlations 

 Correlation analysis was done to explore the relationships between all study variables. 

As shown in Table 6.9, there were no significant correlations between variables. There was no 

significant correlation between parent's fidelity of intervention and all other variables. 

However, a strong positive relationship was found between parent's intervention fidelity 

scores and child's SCD scores (Spearman's Rho = 0.58). A strong positive relationship was 

also found between child's SCD scores and program duration (Spearman's Rho = 0.59) and 

between session length and TUQ scores (Spearman's Rho = 0.55). 

Table 6.9. Nonparametric Spearman's Rho Correlation Coefficient Values. 
 

RD Synch Asynch Program 

Duration 

Video 

Length 

Session 

Length 

IF TUQ 

SCD -0.37 0.2 -0.18 0.59 -0.01 -0.01 0.58 -0.06 

RD 
 

0.42 -0.42 0.21 0.39 -0.15 -0.22 -0.24 

Synch 
   

-0.13 0.32 0.09 0.18 0.17 

Asynch 
   

0.2 -0.33 -0.13 -0.12 -0.17 

Program Duration 
    

-0.10 -0.52 0.37 -0.17 

Video Length 
     

0.51 -0.39 0.06 

Session Length 
      

-0.14 0.55 

IF 
       

0.43 

** Correlation is significant at 0.01 level (two-tailed).  
SCD Social Communication Domain; RD Requesting Domain; Synch Synchronous Communication; 

Asynch Asynchronous Communication; IF Intervention Fidelity; TUQ Telehealth Usability Questionnaire. 
 

6.3.6 Clinical Observations 

 During the intervention, notes were kept on the sessions, including the parents' 

challenges with the intervention protocol and telehealth. These feelings regarding the post-

intervention assessment and reasons for requiring additional weeks to finish the program. One 

mother was worried that her child might not do better at post-intervention. She expressed that 

he was not at his best after the assessment and sent a video of child's interaction at home later 

in the day of the assessment to prove that his performance is better. One mother was 

postponing the post-intervention video for three weeks because the child was not engaged, 
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and when he was engaged, she lacked assistance to record the video. She was also provided 

with the same instruction pre- and post-intervention. However, for the post-intervention 

video, the provided material showed the child interacting with his sister and was less than 10 

min. Thus, the mother was asked to repeat it. Another participant was postponing the post-

intervention video for ten weeks because she or the child was sick. She apologised because 

she delayed recording the video and expressed worry about forgetting the strategies because it 

has been a while. One mother preferred to attend the coaching session with her husband, and 

therefore, her children were not occupied by another family member. Because of this, she 

frequently struggled to devote her attention to the feedback. Three mothers frequently 

reported postponing the coaching sessions because they did not want to share a video in 

which the child did not achieve the targeted goal. One participant frequently reported 

postponing the coaching sessions because of other personal responsibilities and family 

obligations, e.g., travel and professional courses. Finally, one participant found the TUQ 

difficult to understand and asked the researcher for assistance in explaining the TUQ items.  

6.3.7 Technical Observations 

 A minimum of 6 MBps bandwidth for download on each side and 11 MBps bandwidth 

for upload on the therapist's side is required for best videoconferencing experience using 

Webex in the study context. Technical issues were faced in 17% of the sessions provided to 

all participants, i.e., 99 telemedicine sessions. However, the total time wasted on technical 

issues was 1.8% (79 min) of the total coaching time provided to all participants (4285 min).  

6.4 Discussion 

The study investigated the feasibility of using telemedicine to deliver parent-mediated 

naturalistic developmental early intervention program (NDI) in the Saudi context. The study 
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focused on the implementation and usability of the intervention. The study also evaluated the 

efficiency of the resources used, i.e., intervention program and outcome measures.  

6.4.1 Implementation 

The study aimed to evaluate the efficiency of the intervention program, outcome 

measures, and telemedicine platform. Overall, the results from this study support the 

feasibility of coaching parents of autistic children via telemedicine as evidenced by achieving 

partial fidelity of 74% or more of intervention strategies by all participants. Fundamentally, 

the results of the intervention fidelity achieved by parents were obtained from videos of 

parent-child interaction shared weekly after receiving the intervention instructions to get 

feedback on their performance. Thus, higher fidelity scores are anticipated after providing 

parents with performance feedback. Further, parental fidelity was measured from videos 

collected for the purpose of coaching to avoid overloading the parents by sharing more 

videos.  

On the same matter, the data showed that almost all parents failed to engage in weekly 

coaching sessions and share a video for feedback every week. Although investigating parents' 

experiences is beyond the scope of this study, the clinical observations revealed that child's 

performance, parent's responsibilities, and other family obligations affected parent's 

engagement in the intervention. It is worth highlighting that parents hesitate to share a video 

to get feedback when they are not satisfied with their child's performance. Previous research 

reported that parents of autistic children found performance feedback using video-feedback 

method challenging (Leadbitter et al., 2020). Further, researchers suggested that reliance on a 

parent-mediated approach in telemedicine may require a high level of commitment with the 

potential of additional stress (Simacek et al., 2020). Possible solutions like decreasing the 
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intensity of the program and sharing videos for selected sessions may improve parent 

experience.  

One of the objectives of this study is to evaluate the reliability and practicality of the 

outcome measures. Due to COVID-19 lockdowns, the PCIM scores were obtained from self-

recorded videos at participants' homes for over half of the sample. Although observing the 

child interacting in his everyday environment is likely to reflect real behaviours, careful 

collection of observational measures is vital. Self -recorded videos showed a decrease in 

visibility and inconsistency in the materials used compared to in-clinic recorded videos. In 

addition, the time required to send the post-intervention video to the researcher was 5.8 weeks 

on average compared to 1.2 for the in-clinic recorded videos. Thus, the study showed that 

relying on participants to record videos at home for the observational outcome measure, the 

PCIM, was not feasible.  

Moreover, collecting videos of parent-child interaction for the outcome measure by 

the participants was not a feasible way of collecting reliable data. Previous telemedicine 

studies which reported collecting reliable data of parent-child interaction at home have been 

performed by researchers live either via videoconferencing (Meadan et al., 2016; Vismara et 

al., 2013) or by attending at participants' homes (Ingersoll et al., 2016). In this study, it was 

not possible to visit participants' homes during the COVID-19 pandemic. However, this 

finding emphasised the importance of collecting observational measures by the researchers 

either in-person or remotely to guide parents on visibility.  

 The study also showed that the implementation of the intervention fidelity measure 

using frequency coding was not a feasible approach. Coding how frequently parents 

performed intervention strategies was time-consuming and is possibly not reliable to evaluate 

strategies with high occurrence or difficult to segment, e.g., adding sound effect. Wainer and 
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Ingersoll (2013) observed that measuring fidelity of intervention using coding systems that 

evaluate the presence or absence of a particular strategy can be time-consuming and requires 

training and ongoing support to the coders. In contrast, the use of a rating scale in measuring 

intervention fidelity in parent-mediated NDI delivered via telemedicine showed high 

reliability between coders (Ingersoll et al., 2016). Congruent with previous findings, using a 

rating scale to assess parent's intervention fidelity showed substantial reliability among 

coders.  

The study aimed to evaluate the efficiency of the telemedicine platform in coaching 

parents of autistic children. Overall, the intervention was successfully implemented using 

videoconferencing technology of the Webex platform as the time wasted due to technical 

issues was 1.8% of the total coaching time provided to all participants. Most of the faced 

technical issues were connectivity-related issues and were not related to the usability of the 

platform. Webex bandwidth requirement for one-to-one videoconferencing with content 

sharing is advised to be no less than 2 MBps for download and upload on each side (Cisco, 

2021). However, the study findings suggest at least 6 MBps bandwidth for download on each 

side and 11 MBps bandwidth for upload on the therapist's side f or the best experience.  

The technical issues were solved without the need for a technician's help as most of 

them were related to connectivity issues. Staying in contact with caregivers helped in 

immediate troubleshoot of the technical problems. This finding supports researchers' 

recommendation of remaining in phone contact with caregivers to ensure adequate 

communication despite the technical problems that may arise during sessions (Lerman et al., 

2020). This finding also supports previous reports suggesting that connectivity-related issues 

may reduce the efficiency of telemedicine but are not a barrier to effective telemedicine 

service (Lerman et al., 2020).  
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Finally, although Webex does not support the Arabic language, no issues were faced 

in running and using the application by the participants. This finding may favour providing 

participants with an introductory session to familiarise them with the telemedicine platform. 

Providing caregivers with an initial introductory troubleshooting session was suggested by 

previous studies (Lerman et al., 2020).  

6.4.2 Usability 

High levels of telemedicine usability and satisfaction were reported following the 

intervention. The results revealed that all participants were satisfied after being coached 

remotely and found the telemedicine platform easy to use. This finding is congruent with 

previous reports of high levels of satisfaction (Bearss et al., 2017; Vismara et al., 2018), and 

usability (Wainer & Ingersoll, 2015) following remotely delivered NDI. This finding is also 

congruent with previous research reporting 68% of respondents had a good experience after 

receiving telemedicine services in Riyadh (Alharbi et al., 2021).  

However, the findings from the TUQ showed that only 55% thought telemedicine 

resembled in-person visits. This finding is in line with previous reports suggesting that 45% 

of respondents think that the quality of telemedicine services in community-settings in Riyadh 

would never be the same as in-person visits (Alharbi et al., 2021). Similar observations were 

reported by researchers who used TUQ to investigate patients' satisfaction and usability 

following telemedicine sessions utilising videoconferencing in the United States (Layfield et 

al., 2020). Although respondents were highly satisfied following telemedicine, researchers 

reported that the lowest average score was for the item asking whether telemedicine visits are 

equivalent to in-person visits (Layfield et al., 2020). Researchers have recommended that 

parent-mediated telemedicine interventions should be viewed not to replace but to improve 
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and augment in-person interventions (Ferguson et al., 2019; Simacek et al., 2020), which is 

implied by the findings here. 

6.4.3 Efficiency of Resources  

Although the study did not aim to investigate the effectiveness of using telemedicine, 

it provided preliminary evidence for the usefulness of using telemedicine to coach parents of 

autistic children in the Saudi context. Findings from the intervention fidelity measure showed 

that parents could achieve fidelity at least for partially achieving the strategies. Over half of 

the participants achieved between 38% to 66% fidelity for full implementation of the 

strategies. These findings are consistent with previous studies indicating parents can achieve 

moderate to high fidelity when coached via telemedicine (Vismara et al., 2018; Wainer & 

Ingersoll, 2015).  

The analysis of effect sizes of key variables child's social communication and parental 

synchrony showed small effect sizes across the entire sample, suggesting there is evidence of 

a nonsignificant treatment difference. Although the outcome measure used in this study 

(PCIM) was developed with the intention to capture changes in child's social communication 

and parental synchrony that may occur in relatively brief periods of time, it has not yet been 

tested for this purpose.  

6.4.4 Limitations 

Three major limitations were acknowledged. First, the study has a small sample size, a 

very low recruitment rate (< 11%), and moderate attrition rate (27%) which might be due to 

COVID-19 lockdowns or hesitancy of caregivers to being videoed. Second, low engagement 

was observed for most participants. The dosage for intervention sessions was M=47min less 

than the planned 60min and was delivered over 9-27 weeks. Also, some parents were 

selective about which video to share with the therapist. Possible bias in selecting videos with 
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best child's performance for video-feedback may possibly affect the findings and must be 

carefully addressed when designing future parent-mediated intervention trials.  

The study did not investigate the experiences of participants for being coached on 

parent-mediated intervention via telemedicine. Investigating parents' perceptions and 

experiences of using telemedicine is an important step toward understanding the factors that 

might have affected their engagement and performance during the intervention i.e., whether it 

is related to the pandemic, parent-mediated approach, or telemedicine. Therefore, future 

research should consider conducting qualitative studies on parents' experiences following 

remotely delivered parent-mediated intervention in this context.  

Third, the PCIM was not fully developed due to time constraints, i.e., it was not tested 

on an adequate number of videos of autistic preschoolers. Thus, some pitfalls of the PCIM 

were noticed while coding the pre- and post-intervention videos. It was noticed that the 

imitation and initiated joint attention codes could overlap in time, i.e., occur at the same time. 

The social communication domain did not include social smile as a code, and thus, social 

smile was only coded when it combined joint attention behaviour. Finally, the materials used 

to facilitate parent-child interaction during assessment had triggered repetitive behaviours in 

some cases (n=2), which interfered with the social interaction. Thus, it is advisable to 

consider this possibility of using assessment materials in a repetitive manner and adjust the 

materials before stating video-recording.  

COVID-19 lockdowns have negatively impacted the conduct of this study. First, the 

delivery of the intervention to the in-clinic group (control) was interrupted. Due to this severe 

interruption, changes were set on study design by abandoning the control group. Having a 

control group would have helped in testing participants' acceptability to being randomised, 

which will provide a ground for conducting future randomised trials in this population. 
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Second, live assessment of therapists' implementation fidelity at the clinic was interrupted. 

Third, missing scores or recent scores of the diagnostic measures for some participants 

hindered our understanding of the characteristics of the sample. Finally, the collection of the 

main outcome measure PCIM was done in an inconsistent setting, i.e., homes and clinics. In 

some cases, the self-recording of PCIM videos at homes led to decreased visibility, use of 

different materials, and delays in recording the post-intervention video. Therefore, these 

results provide an understanding of the resources and barriers in this context but not a 

certainty in outcomes.  

6.4.5 Conclusions 

The study represents a starting point to assessing telepractice as a delivery model for 

autism interventions in the Saudi context. Telemedicine may be an effective supplement to in-

person parent-mediated interventions, particularly in big countries where rural geographic 

areas have limited services. Telemedicine may potentially help families with demanding work 

schedules or unpredictable lifestyles who cannot commit to attending frequent intervention 

visits, e.g., military families. Demonstrating the feasibility of delivering NDIs via 

telemedicine in this context is a small but important step toward the implementation of an 

evidence-based intervention in underserved rural areas. A more controlled pilot study is 

recommended to carefully evaluate intervention outcomes before conducting a large-scale 

trial. 
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Chapter 7: Conclusions 

The current research is the first to investigate the feasibility of using telemedicine to 

deliver parent-mediated early intervention (EI) for autism in the Saudi context and has 

implications for offering this type of intervention in a non-Western context. The research also 

looked at how a community-based service can be adapted to meet the needs of underserved 

and mobile populations, i.e., people living in rural areas and military families. Further, the 

work is a starting point toward understanding how to adopt telemedicine as a novel service 

delivery model into an existing speech therapy clinic in Riyadh. The research provided 

evidence for the feasibility and effectiveness of coaching parents remotely on child's social 

communication skills. In addition, the efficiency of the methods and resources required to 

utilise telemedicine and conduct telemedicine studies in this context were examined. The 

research consisted of a rapid review, an action research study, and a feasibility study. 

7.1 Rapid Review 

 The COVID-19 pandemic has introduced a definite need to establish the evidence on 

delivering early interventions remotely to ensure the continuity of the services provided to 

young autistic children. The rapid review examined the existing evidence on the effectiveness  

of telemedicine in coaching parents of autistic children to implement naturalistic 

developmental early interventions (NDI). The findings from the rapid review provided 

preliminary evidence that telemedicine is an effective approach to coaching parents of young 

autistic children on NDIs. However, the study showed insufficient evidence for the 

effectiveness of telemedicine in delivering NDIs on child's social communication behaviours, 

consistent with previous research. In addition, the quality assessment revealed that all the 

included studies were at high risk of bias in at least one quality indicator of the risk of bias 

tools.   
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7.2 Action Research 

 The current research is the first to describe SLTs' treatment-as-usual in one of the 

community-based settings in Riyadh and one of few studies that contributed to understanding 

the experiences and perceptions of parents of autistic children. The research brought evidence 

into the experiences of Saudi SLTs in providing EI for autistic children and their families 

using participatory action research. In addition, the research provided insight into parents' 

perceptions about EI services, including their involvement and their relationship with the 

child's SLT. Understanding parents' and SLTs' perspectives about current EI services helped 

recognise the needs of parents and address the challenges faced by both parents and SLTs in 

this context.  

 The findings from the action research showed that the intervention provided by the 

SLTs at PSMMC-AC was therapist-implemented or hybrid, provided on a one-to-one basis, 

with no consistent parent training. The study showed that the SLTs faced challenges mainly 

related to parental involvement and commitment to the intervention. In addition, the nature of 

the PAR enabled the SLTs to describe the treatment-as-usual and develop an intervention plan 

which guided the development of a parent-mediated early intervention program used in the 

feasibility study.  

 Furthermore, the action research findings showed that parenting an autistic child in the 

KSA was challenging and effortful, consistent with previous research from other contexts. 

The study revealed that parents were eager to help their autistic children and expressed efforts 

to improve their child's behaviours. In addition, the findings suggest professional's 

collaboration and attributes are vital for continuous parental engagement in the intervention. 

However, the study showed that participants have mixed views about the intensity and 

outcomes of the early intervention provided in this context. 
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7.3 Feasibility Study 

The current research investigated the feasibility of using telemedicine to deliver the 

community-based parent-mediated EI for autistic children below six years developed in the 

PAR study. The feasibility study examined the implementation of telemedicine in the Saudi 

context using current resources and infrastructure. The study provided evidence for parents' 

intention to use, acceptability, and usability of telemedicine in this context. In addition, the 

study explored parents' acceptability to participate in future telemedicine trials.  

The feasibility study revealed high acceptability toward using telemedicine for clinical 

and research purposes among PSMMC-AC clients. The results support the decision to use 

videoconferencing and video-feedback method in the intervention studies conducted in this 

context. The findings support the feasibility of coaching parents of autistic children via 

telemedicine as evidenced in parents' ability to learn new skills remotely consistent with 

previous studies. In addition, high levels of telemedicine usability and satisfaction were seen 

following the intervention. However, the data showed that most parents were unable to 

engage in weekly coaching sessions. Eight out of 11 participants required 12 or more weeks 

to complete the intervention instead of nine weeks.  

Finally, the research contributed to the development and adaptation of several 

outcome measures, i.e., the intention to use questionnaire (ITUQ), the telehealth usability 

questionnaire (TUQ), the parent-child interaction measure (PCIM), the intervention fidelity 

measure, and the implementation fidelity checklist. To our knowledge, the ITUQ is the first 

Arabic survey to investigate the acceptability of using telemedicine and video-feedback 

method with autistic children. Likewise, the adaptation of the TUQ into the Arabic language 

offered one of few tools used to evaluate the telemedicine experience in Arabic populations. 

In addition, a new behavioural observation measure of parent-child interaction in an 

unstructured natural context, i.e., PCIM, was developed. The PCIM is one of the few reliable 
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observational measures that provide the opportunity to count the frequency of parent 

synchrony, asynchrony, and child's social communication behaviours. 

7.4 Contribution to Gaps in the Literature 

 As discussed in Chapter 1, there is a gap in the literature contributing to autism 

interventions in Arab countries. Little is known about EI services in the Arab countries, 

including the KSA. Furthermore, the literature on telemedicine application in the KSA 

generally and telepractice in autism services, specifically, is limited. To our knowledge, this is 

the first research to evaluate the feasibility of delivering parent-mediated intervention via 

telemedicine in the Saudi context. In addition, this research added to our understanding of the 

practicality of remote coaching and the usability of telemedicine in community-based settings.  

 In Chapter 1, the need for more high-quality research evaluating the effectiveness of 

EI provided in community-based settings was highlighted. Findings from the rapid review 

showed insufficient evidence for the efficacy of telemedicine in delivering NDIs on child's 

social communication (see Chapter 2). Although the current research did not aim to 

investigate the effectiveness of the intervention, it is a starting point toward examining the 

effectiveness of telemedicine in a community-based setting. Moreover, the research provided 

insight into parents' acceptability of the intervention and taking part in future effectiveness 

trials. In addition, the feasibility study answered questions like how to successfully implement 

the intervention in future controlled trials using available resources.   

 Despite the progress, little work has been done exploring SLTs' practices and 

perceptions when working with autistic children and their families (see Chapter 3). The 

current research adds to the literature on SLTs' practices and experiences in delivering EI for 

autistic children. The action research is the first to describe EI practice in a speech therapy 

clinic in Riyadh. In addition, the research on parents' perspectives, expectations, and 

experiences of EI practices in the KSA is minimal (see Chapter 4). The action research is one 
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of few studies conducted in this context to understand the experiences and perceptions of 

parents of autistic children.  

 There is a clear gap in measuring parent-child interaction for autistic children under 

six years in an unstructured natural context (see Chapter 5). Although the current research did 

not aim to address this gap, the need to develop a behavioural observation measure of parent-

child interaction emerged during the planning stage of the feasibility study. Therefore, 

creating a new behavioural observation measure, the PCIM, is a step to addressing this gap. In 

addition, the PCIM is the first measure of parent-child dyadic interaction to be tested on Saudi 

Arabic autistic children. 

7.5 Clinical Implications 

 The evidence from the rapid review on the efficacy of using telemedicine to deliver 

parent-mediated NDI for autistic children is inconclusive. The study has two main 

implications for practitioners wishing to deliver NDIs via telemedicine. First, the review 

showed insufficient evidence of the effectiveness of telemedicine in delivering NDIs on 

child's social communication. Second, although the findings suggest intervention fidelity can 

be achieved by coaching parents remotely via telemedicine, the quality of evidence is low. 

Therefore, at this point, telemedicine must be used with caution or under circumstances where 

in-person service delivery is not possible until additional evidence is established. Researchers 

may consider examining the effectiveness of telemedicine as a supplement to in-person 

parent-mediated NDIs, i.e., a hybrid approach.  

 Introducing telemedicine to augment traditional in-person service delivery models will 

potentially increase the accessibility to autism professionals and services. It will help address 

disparities in accessing autism intervention services by ensuring continuity of services, 

especially to families situated far from specialised centres. However, findings from the 
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feasibility study suggest practitioners should stay in phone contact with parents for immediate 

troubleshoot of any technical problems.  

 Furthermore, the participation rate in the feasibility study was very low (< 11%), 

possibly because parents did not want to send a video of parent-child interaction. It is not 

clear whether this conclusion is culture-specific. However, parents' hesitancy to share videos 

could be solved for clinical purposes by teaching parents how to share the video using sharing 

screen without the need to transfer it to the therapist. In addition, a low level of engagement in 

weekly intervention sessions was observed for most participants. On this matter, the action 

research revealed mixed views on the intensity of the EI in this context. The action research 

also showed that parenting an autistic child in the Saudi context was stressful and led to 

increased responsibilities. Based on these findings, practitioners should decide on the 

frequency of intervention sessions in partnership with the parents and review it regularly to 

decrease possible demands.  

 The findings from the action research emphasised parents' need for more support by 

the SLTs alongside the intervention by actively engaging them in the decision-making 

process. Supporting parents is expected to enhance their engagement and may perhaps lead to 

more sessions being attended. Considering these findings, practitioners must effectively 

utilise a family-centred approach when providing early interventions for autistic children in 

this context. Further, practitioners must inform the parents about evidence-based interventions 

and support their decisions when designing the intervention program. Finally, it is crucial for 

the practitioners to revise and update the intervention program to address child's and family 

needs and help parents remain engaged in the intervention to ensure continuity of service, 

e.g., moving from in-person to a hybrid approach when needed. 
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7.6 Limitations 

 Rapid reviews have emerged as an efficient tool for generating systematic evidence 

for health care decision-makers in a short time compared to systematic reviews. Choosing 

rapid review over a systematic review was driven by the researcher's scholarship time 

restriction. Despite that, the findings from the rapid review are consistent with previous 

systematic reviews. The limitation of this design such as the limited number of reviewers and 

languages included must be considered when interpreting the results. Therefore, further 

research is needed to examine the effectiveness of telemedicine in delivering NDIs using 

comprehensive systematic reviews and meta-analyses.  

 COVID-19 pandemic lockdowns impacted the implementation of the feasibility study. 

The study design was changed from a nonrandomised feasibility study to a pre-post design. 

Changes were made to the study design after the intervention was delivered in-clinic to the 

control group. This major interruption limited our understanding of the feasibility of 

conducting future intervention trials using current resources and procedures. Thus, future 

research must address this limitation by involving two cohorts when studying the feasibility 

and effectiveness of telemedicine in community-based settings in the KSA.  

 The action research employed a participatory design for the SLTs' study only. Using 

participatory action research design in parents' study was not possible due to constraints in 

time and resources, i.e., parents require training to be involved effectively. Active 

involvement of parents in the action research would empower the parents by engaging them in 

generating actions to improve the service based on their experiences. In addition, the findings 

from the action research studies were obtained from semi-structured interviews with the SLTs 

and parents. Data from the interviews reflect participants reports of their opinions and 

perceptions of what they perceive was happening, not necessarily what was actually  

happening. Thus, there is a possible bias of perception among the sample. Further, possible 
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bias may occur due to the researcher's familiarity with the research problem, and their 

belonging to the research context may have affected the interpretations of the findings.  

 Finally, most of the measures used were developed for the current research and were 

not tested before. For example, the PCIM was designed and established interrater reliability 

but lacked test-retest reliability and external validity. The TUQ was translated into the Arabic 

language for the purpose of this study. However, further testing of the psychometric 

properties of the Arabic version of the TUQ is required. The ITUQ was developed and piloted 

for the feasibility study, but psychometric properties have not been established. Therefore, the 

measures need to be further tested to confirm our understanding of the findings.  

7.7 Future Directions 

 The ultimate goal is to develop a service delivery model that can increase access to 

evidence-based EI and promote equity in autism services to all families. Demonstrating the 

feasibility of delivering parent-mediated intervention via telemedicine in this context is a 

small but important step toward offering an evidence-based intervention to underserved and 

mobile populations, i.e., military families. It is crucial to understand how telemedicine can be 

integrated into established autism services to address barriers and improve outcomes for 

young autistic children and their families. However, to comprehend the impact of the findings 

brought out in the current research, future studies must build on these findings by evaluating 

other key aspects of feasibility, such as the demand and cost-effectiveness of telemedicine in 

the Saudi context. Researchers may also consider investigating the acceptability of sharing 

videos of parent-child interaction in other contexts, e.g., other populations inside or outside 

the KSA. 

 There continues to be an urgent need to bridge the science-to-service gap globally and 

address disparities in access to evidence-based EI for young autistic children. More high-

quality research to examine telemedicine applications on child's social communication in 
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community-based settings is required. In addition, further research is needed to determine the 

effectiveness of telemedicine as a supplement and not only as a replacement to in-person 

parent-mediated interventions. Future research must consider investigating the effectiveness 

of telemedicine in delivering NDIs before conducting large-scale trials. Moreover, to better 

understand the implication of the findings, researchers should utilise qualitative study designs 

to address parents' experiences of telemedicine. Hence, researchers and practitioners should 

continue to examine the feasibility and effectiveness of telepractice for improving social 

communication skills in autistic children. 

 



 

189 

 

References 

Acquadro, C., Conway, K., Girourdet, C., & Mear, I. (2004). Linguistic Validation Manual for Patient-

reported Outcomes (PRO) Instruments. MAPI ResearchTrust, Lyon, France. 

Akemoglu, Y., Muharib, R., & Meadan, H. (2019). A Systematic and Quality Review of Parent-Implemented 

Language and Communication Interventions Conducted via Telepractice. Journal of Behavioral 

Education, 29(2), 282–316. https://doi.org/10.1007/s10864-019-09356-3 

Alaboudi, A., Atkins, A., Sharp, B., Balkhair, A., Alzahrani, M., & Sunbul, T. (2016). Barriers and challenges 

in adopting Saudi telemedicine network: The perceptions of decision makers of healthcare facilities in 

Saudi Arabia. Journal of Infection and Public Health, 9(6), 725–733. 

https://doi.org/10.1016/j.jiph.2016.09.001 

Alajlani, M., & Clarke, M. (2013). Effect of Culture on Acceptance of Telemedicine in Middle Eastern 

Countries: Case Study of Jordan and Syria. Telemedicine and E-Health, 19(4), 305–311. 

https://doi.org/10.1089/tmj.2012.0106 

Aldabas, R. A. (2015). Special Education in Saudi Arabia: History and Areas for Reform. Creative Education, 

06(11), 1158–1167. https://doi.org/10.4236/ce.2015.611114 

Aldred, C., Green, J., & Adams, C. (2004). A new social communication intervention for children with autism: 

pilot randomised controlled treatment study suggesting effectiveness. Journal of Child Psychology and 

Psychiatry, 45(8), 1420–1430. https://doi.org/10.1111/j.1469-7610.2004.00338.x 

Aldred, C., Green, J., Emsley, R., & McConachie, H. (2012). Brief Report: Mediation of Treatment Effect in a 

Communication Intervention for Pre-School Children with Autism. Journal of Autism and 

Developmental Disorders, 42(3), 447–454. https://doi.org/10.1007/s10803-011-1248-3 

Alenazi, D., Hammad, S., & Mohamed, A. (2020). Effect of autism on parental quality of life in Arar city, 

Saudi Arabia. Journal of Family and Community Medicine, 27(1), 15–22. 

https://doi.org/10.4103/jfcm.JFCM_157_19 



 

190 

 

Alharbi, K. G., Aldosari, M. N., Alhassan, A. M., Alshallal, K. A., Altamimi, A. M., & Altulaihi, B. A. (2021). 

Patient satisfaction with virtual clinic during Coronavirus disease (COVID-19) pandemic in primary 

healthcare, Riyadh, Saudi Arabia. Journal of Family and Community Medicine, 28(1), 48. 

https://doi.org/10.4103/jfcm.jfcm_353_20 

Almansour, M. A., Alateeq, M. A., Alzahrani, M. K., Algeffari, M. A., & Alhomaidan, H. T. (2013). 

Depression and anxiety among parents and caregivers of autistic spectral disorder children. 

Neurosciences (Riyadh), 18(1), 58–63. 

Alnasser, H. (2017). Assessment of Telemedicine by Physicians at Prince Sultan Military Medical City. 

Journal of Nutrition and Human Health, 01(01). https://doi.org/10.35841/aanhh.1000101 

Alnemary, F. (2020, May 19). The Economic Cost of Autism Spectrum Disorder in Saudi Arabia. Maaal 

Magazine. https://maaal.com/2020/05/144401-2/ 

Alnemary, F. M., Aldhalaan, H. M., Simon-Cereijido, G., & Alnemary, F. M. (2017). Services for children 

with autism in the Kingdom of Saudi Arabia. Autism, 21(5), 592–602. 

https://doi.org/10.1177/1362361316664868 

Alnemary, F. M., Alnemary, F. M., & Alamri, Y. A. (2017). Autism Research: Where Does the Arab World 

Stand? Review Journal of Autism and Developmental Disorders, 4(2), 157–164. 

https://doi.org/10.1007/s40489-017-0104-6 

Alotaibi, F., & Almalki, N. (2016). Parents’ Perceptions of Early Interventions and Related Services for 

Children with Autism Spectrum Disorder in Saudi Arabia. International Education Studies, 9(10), 

128–140. https://doi.org/10.5539/ies.v9n10p128 

Alqufly, A., Alharbi, B., Alhatlany, K., & Alhajjaj, F. (2019). Muslim female gender preference in delaying 

the medical care at emergency department in Qassim Region, Saudi Arabia. Journal of Family 

Medicine and Primary Care, 8(5), 1658. https://doi.org/10.4103/jfmpc.jfmpc_141_19 



 

191 

 

Alquraini, T. (2013). Legislative Rules for Students with Disabilities in the United States and Saudi Arabia : A 

Comparative Study. International Interdisciplinary Journal of Education, 2(6), 601–614. 

https://doi.org/10.12816/0002942 

Alquraini, T. A. (2014). Special Education Today in the Kingdom of Saudi Arabia. Special Education 

International Perspectives: Practices Across the Globe, 505–528. https://doi.org/10.1108/s0270-

401320140000028023 

Alquraini, T., Al-Odaib, A., Al-Dhalaan, H., Merza, H., & Mahoney, G. (2018). Feasibility of Responsive 

Teaching With Mothers and Young Children With Autism in Saudi Arabia. Journal of Early 

Intervention, 40(4), 304–316. https://doi.org/10.1177/1053815118789176 

Alquraini, T., Al-Odaib, A., Al-Dhalaan, H., Merza, H., & Mahoney, G. (2019). Relationship-based 

Intervention with Young Children with Autism in Saudi Arabia: Impediments and Consequences of 

Parenting Stress and Depression. International Journal of Disability, Development and Education, 

66(3), 233–248. https://doi.org/10.1080/1034912x.2018.1487042 

Al-Samarraie, H., Ghazal, S., Alzahrani, A. I., & Moody, L. (2020). Telemedicine in Middle Eastern countries: 

Progress, barriers, and policy recommendations. International Journal of Medical Informatics, 141, 

104232. https://doi.org/10.1016/j.ijmedinf.2020.104232 

Altiere, M. J., & von Kluge, S. (2009). Searching for acceptance: Challenges encountered while raising a child 

with autism. Journal of Intellectual & Developmental Disability, 34(2), 142–152. 

https://doi.org/10.1080/13668250902845202 

AlTowairqi, W., Alosaimi, W., AlZaidi, S., Helmy, F., & AlSherif, E. (2015). Depression among mothers of 

autistic spectral disorder children. International Journal of Contemporary Pediatrics, 2(2), 119. 

https://doi.org/10.5455/2349-3291.ijcp20150511 

AlZahim, N. (2018, October 21). Prince Mohammed bin Salman Program for Autism Served (2446). Al 

Riyadh (Newspaper). https://www.alriyadh.com/1712304 



 

192 

 

American Academy of Family Physicians Foundation AAFP. (n.d.). What’s the difference between 

telemedicine and telehealth? Retrieved 3 August 2021, from https://www.aafp.org/news/media-

center/kits/telemedicine-and-

telehealth.html#:%7E:text=Telehealth%20is%20different%20from%20telemedicine,to%20remote%20

non%2Dclinical%20services. 

American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental Disorders (5th ed.). 

American Psychiatric Publishing. 

American Telemedicine Association ATA. (2020). Telehealth: Defining 21st Century Care. American 

Telemedicine Association. https://www.americantelemed.org/resource/why-telemedicine/ 

American Telemedicine Association ATA. (2021, August 2). Telehealth: Defining 21st Century Care. 

https://www.americantelemed.org/resource/why-telemedicine/ 

Auert, E. J., Trembath, D., Arciuli, J., & Thomas, D. (2012). Parents’ Expectations, Awareness, and 

Experiences of Accessing Evidence-based Speech-Language Pathology Services for their Children 

with Autism. International Journal of Speech-Language Pathology, 14(2), 109–118. 

https://doi.org/10.3109/17549507.2011.652673 

Babatin, A. M., Alzahrani, B. S., Jan, F. M., Alkarimi, E. H., & Jan, M. M. (2016). The Availability of 

Services for Children with Autism Spectrum Disorder in a Saudi Population. Neurosciences (Riyadh), 

21(3), 223–226. https://doi.org/10.17712/nsj.2016.3.20150597 

Balubaid, R., & Sahab, L. (2017). The Coping Strategies Used by Parents of Children with Autism in Saudi 

Arabia. Journal of Education and Practice, 8(35), 141–151. 

Barnevik Olsson, M., Westerlund, J., Lundström, S., Giacobini, M., Fernell, E., & Gillberg, C. (2015). 

“Recovery” from the diagnosis of autism – and then? Neuropsychiatric Disease and Treatment, 11, 

999–1005. https://doi.org/10.2147/ndt.s78707 



 

193 

 

Barry, T. D., Klinger, L. G., Lee, J. M., Palardy, N., Gilmore, T., & Bodin, S. D. (2003). Examining the 

Effectiveness of an Outpatient Clinic–Based Social Skills Group for High-Functioning Children with 

Autism. Journal of Autism and Developmental Disorders, 33(6), 685–701. 

https://doi.org/10.1023/b:jadd.0000006004.86556.e0 

Bates, E., Camaioni, L., & Volterra, V. (1975). THE ACQUISITION OF PERFORMATIVES PRIOR TO 

SPEECH. Merrill-Palmer Quarterly of Behavior and Development, 21(3), 205–226. 

http://www.jstor.org/stable/23084619 

Baum, F. (2006). Participatory Action Research. Journal of Epidemiology & Community Health, 60(10), 854–

857. https://doi.org/10.1136/jech.2004.028662 

Bearss, K., Burrell, T. L., Challa, S. A., Postorino, V., Gillespie, S. E., Crooks, C., & Scahill, L. (2017). 

Feasibility of Parent Training via Telehealth for Children with Autism Spectrum Disorder and 

Disruptive Behavior: A Demonstration Pilot. Journal of Autism and Developmental Disorders, 48(4), 

1020–1030. https://doi.org/10.1007/s10803-017-3363-2 

Bearss, K., Burrell, T. L., Stewart, L., & Scahill, L. (2015). Parent Training in Autism Spectrum Disorder: 

What’s in a Name? Clinical Child and Family Psychology Review, 18(2), 170–182. 

https://doi.org/10.1007/s10567-015-0179-5 

Bilgin, H., & Kucuk, L. (2010). Raising an Autistic Child: Perspectives From Turkish Mothers. Journal of 

Child and Adolescent Psychiatric Nursing, 23(2), 92–99. https://doi.org/10.1111/j.1744-

6171.2010.00228.x 

Binns, A. V., & Oram Cardy, J. (2019). Developmental social pragmatic interventions for preschoolers with 

autism spectrum disorder: A systematic review. Autism & Developmental Language Impairments, 4, 

239694151882449. https://doi.org/10.1177/2396941518824497 

Blackman, A. L., Jimenez-Gomez, C., & Shvarts, S. (2020). Comparison of the efficacy of online versus in-

vivo behavior analytic training for parents of children with autism spectrum disorder. Behavior 

Analysis: Research and Practice, 20(1), 13–23. https://doi.org/10.1037/bar0000163 



 

194 

 

Blackwell, W., & Stockall, N. (2021). Incidental Teaching of Conversational Skills for Students With Autism 

Spectrum Disorder. TEACHING Exceptional Children, 004005992199040. 

https://doi.org/10.1177/0040059921990405 

Boddy, C. R. (2016). Sample size for qualitative research. Qualitative Market Research: An International 

Journal, 19(4), 426–432. https://doi.org/10.1108/qmr-06-2016-0053 

Bonis, S. (2016). Stress and Parents of Children with Autism: A Review of Literature. Issues in Mental Health 

Nursing, 37(3), 153–163. https://doi.org/10.3109/01612840.2015.1116030 

Bottema-Beutel, K., Yoder, P., Woynaroski, T., & Sandbank, M. P. (2014). Targeted interventions for social 

communication symptoms in preschoolers with autism spectrum disorders. In F. Volkmar, S. J. 

Rogers, R. Paul, & K. A. Pelphrey (Eds.), Handbook of autism and pervasive developmental 

disorders: Assessment, interventions, and policy (pp. 788–812). John Wiley & Sons. 

Bowen, D. J., Kreuter, M., Spring, B., Cofta-Woerpel, L., Linnan, L., Weiner, D., Bakken, S., Kaplan, C. P., 

Squiers, L., Fabrizio, C., & Fernandez, M. (2009). How We Design Feasibility Studies. American 

Journal of Preventive Medicine, 36(5), 452–457. https://doi.org/10.1016/j.amepre.2009.02.002 

Bradshaw, J., Steiner, A. M., Gengoux, G., & Koegel, L. K. (2015). Feasibility and Effectiveness of Very 

Early Intervention for Infants At-Risk for Autism Spectrum Disorder: A Systematic Review. Journal 

of Autism and Developmental Disorders, 45(3), 778–794. https://doi.org/10.1007/s10803-014-2235-2 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 

3(2), 77–101. https://doi.org/10.1191/1478088706qp063oa 

Brewer, A. (2018). “We were on our own”: Mothers’ experiences navigating the fragmented system of 

professional care for autism. Social Science & Medicine, 215, 61–68. 

https://doi.org/10.1016/j.socscimed.2018.08.039 



 

195 

 

Broady, T. R., Stoyles, G. J., & Morse, C. (2017). Understanding carers’ lived experience of stigma: the voice 

of families with a child on the autism spectrum. Health & Social Care in the Community, 25(1), 224–

233. https://doi.org/10.1111/hsc.12297 

Broder Fingert, S., Carter, A., Pierce, K., Stone, W. L., Wetherby, A., Scheldrick, C., Smith, C., Bacon, E., 

James, S. N., Ibañez, L., & Feinberg, E. (2019). Implementing systems-based innovations to improve 

access to early screening, diagnosis, and treatment services for children with autism spectrum 

disorder: An Autism Spectrum Disorder Pediatric, Early Detection, Engagement, and Services 

network study. Autism, 23(3), 653–664. https://doi.org/10.1177/1362361318766238 

Burke, B. L., & Hall, R. W. (2015). Telemedicine: Pediatric Applications. PEDIATRICS, 136(1), e293–e308. 

https://doi.org/10.1542/peds.2015-1517 

Carruthers, S., Pickles, A., Slonims, V., Howlin, P., & Charman, T. (2020). Beyond intervention into daily 

life: A systematic review of generalisation following social communication interventions for young 

children with autism. Autism Research, 13(4), 506–522. https://doi.org/10.1002/aur.2264 

Carter, A. S., Messinger, D. S., Stone, W. L., Celimli, S., Nahmias, A. S., & Yoder, P. (2011). A randomized 

controlled trial of Hanen’s ‘More Than Words’ in toddlers with early autism symptoms. Journal of 

Child Psychology and Psychiatry, 52(7), 741–752. https://doi.org/10.1111/j.1469-7610.2011.02395.x 

Centers for Disease Control and Prevention. (2020, March 26). Autism and Developmental Disabilities 

Monitoring (ADDM) Network | CDC. https://www.cdc.gov/ncbddd/autism/addm.html 

Charitable Society of Autism Families. (n.d.). Charitable Society of Autism Families - Who we are. Retrieved 

16 November 2021, from https://www.saf.org.sa/en/who-we-are 

Cidav, Z., Marcus, S. C., & Mandell, D. S. (2012). Implications of Childhood Autism for Parental 

Employment and Earnings. Pediatrics, 129(4), 617–623. https://doi.org/10.1542/peds.2011-2700 



 

196 

 

Cisco. (2021, April 12). Bandwidth Planning in your Cisco Webex Meetings Environment White Paper. 

https://www.cisco.com/c/en/us/products/collateral/conferencing/webex-meetings/white_paper_c11-

691351.html 

Communications and Information Technology Commission CITC. (2020a). Annual Report 1441H / 1442H 

2020. https://www.citc.gov.sa/ar/mediacenter/annualreport/Documents/PR_REP_016A.pdf 

Communications and Information Technology Commission CITC. (2020b). Quarterly Report for Internet Sp 

02 eeds and Digital Content Access Speed in the Kingdom “Meqyas” - Fourth Quarter 2020. 

https://www.citc.gov.sa/en/indicators/Pages/MEQYAS.aspx 

Constantino, J. N., & Gruber, C. P. (2012). Social Responsiveness Scale, Second Edition (SRS-2). Torrance, 

CA: Western Psychological Services. 

Corcoran, J., Berry, A., & Hill, S. (2015). The lived experience of US parents of children with autism 

spectrum disorders. Journal of Intellectual Disabilities, 19(4), 356–366. 

https://doi.org/10.1177/1744629515577876 

Cramm, H., Smith, G., Samdup, D., Williams, A., & Rühland, L. (2019). Navigating health care systems for 

military-connected children with autism spectrum disorder: A qualitative study of military families 

experiencing mandatory relocation. Paediatrics & Child Health, 24(7), 478–484. 

https://doi.org/10.1093/pch/pxy179 

Crane, L., Chester, J. W., Goddard, L., Henry, L. A., & Hill, E. (2016). Experiences of autism diagnosis: A 

survey of over 1000 parents in the United Kingdom. Autism, 20(2), 153–162. 

https://doi.org/10.1177/1362361315573636 

Cunningham, A. B. (2012). Measuring Change in Social Interaction Skills of Young Children with Autism. 

Journal of Autism and Developmental Disorders, 42(4), 593–605. https://doi.org/10.1007/s10803-011-

1280-3 



 

197 

 

da Paz, N. S., Siegel, B., Coccia, M. A., & Epel, E. S. (2018). Acceptance or Despair? Maternal Adjustment to 

Having a Child Diagnosed with Autism. Journal of Autism and Developmental Disorders, 48(6), 

1971–1981. https://doi.org/10.1007/s10803-017-3450-4 

Dale, E., Jahoda, A., & Knott, F. (2006). Mothers’ attributions following their child’s diagnosis of autistic 

spectrum disorder. Autism, 10(5), 463–479. https://doi.org/10.1177/1362361306066600 

Daniels, A. M., Como, A., Hergüner, S., Kostadinova, K., Stosic, J., & Shih, A. (2017). Autism in Southeast 

Europe: A Survey of Caregivers of Children with Autism Spectrum Disorders. Journal of Autism and 

Developmental Disorders, 47(8), 2314–2325. https://doi.org/10.1007/s10803-017-3145-x 

Davenport, M., Mazurek, M., Brown, A., & McCollom, E. (2018). A systematic review of cultural 

considerations and adaptation of social skills interventions for individuals with autism spectrum 

disorder. Research in Autism Spectrum Disorders, 52, 23–33. 

https://doi.org/10.1016/j.rasd.2018.05.003 

Davis, J. M., Finke, E., & Hickerson, B. (2016). Service Delivery Experiences and Intervention Needs of 

Military Families with Children with ASD. Journal of Autism and Developmental Disorders, 46(5), 

1748–1761. https://doi.org/10.1007/s10803-016-2706-8 

Davlantis, K. S., Estes, A., Dawson, G., & Rogers, S. J. (2019). A novel method for measuring learning 

opportunities provided by parents to young children with autism spectrum disorder. Autism, 23(6), 

1563–1574. https://doi.org/10.1177/1362361318817303 

Dawson, G. (2008). Early behavioral intervention, brain plasticity, and the prevention of autism spectrum 

disorder. Development and Psychopathology, 20(3), 775–803. 

https://doi.org/10.1017/s0954579408000370 

Dawson, G., Bernier, R., & Ring, R. H. (2012). Social attention: a possible early indicator of efficacy in autism 

clinical trials. Journal of Neurodevelopmental Disorders, 4(1). https://doi.org/10.1186/1866-1955-4-

11 



 

198 

 

Dawson, G., Rogers, S., Munson, J., Smith, M., Winter, J., Greenson, J., Donaldson, A., & Varley, J. (2010). 

Randomized, Controlled Trial of an Intervention for Toddlers With Autism: The Early Start Denver 

Model. PEDIATRICS, 125(1), e17–e23. https://doi.org/10.1542/peds.2009-0958 

de Greef, M., Pijnenburg, H. M., van Hattum, M. J. C., McLeod, B. D., & Scholte, R. H. J. (2017). Parent-

Professional Alliance and Outcomes of Child, Parent, and Family Treatment: A Systematic Review. 

Journal of Child and Family Studies, 26(4), 961–976. https://doi.org/10.1007/s10826-016-0620-5 

Debodinance, E., Maljaars, J., Noens, I., & van den Noortgate, W. (2017). Interventions for toddlers with 

autism spectrum disorder: A meta-analysis of single-subject experimental studies. Research in Autism 

Spectrum Disorders, 36, 79–92. https://doi.org/10.1016/j.rasd.2017.01.010 

Dew, A., Bulkeley, K., Veitch, C., Bundy, A., Gallego, G., Lincoln, M., Brentnall, J., & Griffiths, S. (2013). 

Addressing the barriers to accessing therapy services in rural and remote areas. Disability and 

Rehabilitation, 35(18), 1564–1570. https://doi.org/10.3109/09638288.2012.720346 

Divan, G., Hamdani, S. U., Vajartkar, V., Minhas, A., Taylor, C., Aldred, C., Leadbitter, K., Rahman, A., 

Green, J., & Patel, V. (2015). Adapting an evidence-based intervention for autism spectrum disorder 

for scaling up in resource-constrained settings: the development of the PASS intervention in South 

Asia. Global Health Action, 8(1), 27278. https://doi.org/10.3402/gha.v8.27278 

Dufek, S., & Schreibman, L. (2014). Natural Environment Training. In J. Tarbox, D. R. Dixon, P. Sturmey, & 

J. Matson (Eds.), Handbook of Early Intervention for Autism Spectrum Disorders. Autism and Child 

Psychopathology Series. (pp. 255–269). New York: Springer. https://doi.org/10.1007/978-1-4939-

0401-3_13 

Eapen, V., & Crncec, R. (2016). There are Gains, But can we Tell for Whom and Why? Predictors of 

Treatment Response Following Group Early Start Denver Model Intervention in Preschool - Aged 

Children with Autism Spectrum Disorder. Autism-Open Access, 06(01). https://doi.org/10.4172/2165-

7890.1000168 



 

199 

 

Eikeseth, S., Smith, D. P., & Klintwall, L. (2014). Discrete Trial Teaching and Discrimination Training. In J. 

Tarbox, D. R. Dixon, P. Sturmey, & J. L. Matson (Eds.), Handbook of Early Intervention for Autism 

Spectrum Disorders (pp. 229–253). Springer Publishing. https://doi.org/10.1007/978-1-4939-0401-

3_12 

Ellawadi, A. B., & Weismer, S. E. (2014). Assessing Gestures in Young Children With Autism Spectrum 

Disorder. Journal of Speech, Language, and Hearing Research, 57(2), 524–531. 

https://doi.org/10.1044/2013_jslhr-l-12-0244 

Elsabbagh, M., Divan, G., Koh, Y. J., Kim, Y. S., Kauchali, S., Marcín, C., Montiel-Nava, C., Patel, V., Paula, 

C. S., Wang, C., Yasamy, M. T., & Fombonne, E. (2012). Global Prevalence of Autism and Other 

Pervasive Developmental Disorders. Autism Research, 5(3), 160–179. https://doi.org/10.1002/aur.239 

Erickson Tomaino, M., Miltenberger, C. A., & Charlop, M. H. (2014). Social Skills and Play in Children with 

Autism. In J. Tarbox, D. Dixon, P. Sturmey, & J. Matson (Eds.), Handbook of Early Intervention for 

Autism Spectrum Disorders. Autism and Child Psychopathology Series.  (pp. 341–353). Springer, New 

York, NY. https://doi.org/10.1007/978-1-4939-0401-3_17 

Estes, A., Munson, J., Rogers, S. J., Greenson, J., Winter, J., & Dawson, G. (2015). Long-Term Outcomes of 

Early Intervention in 6-Year-Old Children With Autism Spectrum Disorder. Journal of the American 

Academy of Child & Adolescent Psychiatry, 54(7), 580–587. 

https://doi.org/10.1016/j.jaac.2015.04.005 

Fallon, L. M., Cathcart, S. C., & Sanetti, L. M. H. (2020). Assessing Parents’ Treatment Fidelity: A Survey of 

Practitioners in Home Settings. Focus on Autism and Other Developmental Disabilities, 35(1), 15–25. 

https://doi.org/10.1177/1088357619866192 

Ferguson, J., Craig, E. A., & Dounavi, K. (2019). Telehealth as a Model for Providing Behaviour Analytic 

Interventions to Individuals with Autism Spectrum Disorder: A Systematic Review. Journal of Autism 

and Developmental Disorders, 49(2), 582–616. https://doi.org/10.1007/s10803-018-3724-5 



 

200 

 

Fisher, W. W., Luczynski, K. C., Blowers, A. P., Vosters, M. E., Pisman, M. D., Craig, A. R., Hood, S. A., 

Machado, M. A., Lesser, A. D., & Piazza, C. C. (2020). A randomized clinical trial of a virtual‐

training program for teaching applied‐behavior‐analysis skills to parents of children with autism 

spectrum disorder. Journal of Applied Behavior Analysis, 53(4), 1856–1875. 

https://doi.org/10.1002/jaba.778 

Franchini, M., Zöller, D., Gentaz, E., Glaser, B., Wood De Wilde, H., Kojovic, N., Eliez, S., & Schaer, M. 

(2018). Early Adaptive Functioning Trajectories in Preschoolers With Autism Spectrum Disorders. 

Journal of Pediatric Psychology, 43(7), 800–813. https://doi.org/10.1093/jpepsy/jsy024 

French, L., & Kennedy, E. M. (2018). Annual Research Review: Early intervention for infants and young 

children with, or at‐risk of, autism spectrum disorder: a systematic review. Journal of Child 

Psychology and Psychiatry, 59(4), 444–456. https://doi.org/10.1111/jcpp.12828 

Friard, O., & Gamba, M. (2016). BORIS : a free, versatile open‐source event‐logging software for video/audio 

coding and live observations. Methods in Ecology and Evolution, 7(11), 1325–1330. 

https://doi.org/10.1111/2041-210x.12584 

Fuller, E. A., & Kaiser, A. P. (2019). The Effects of Early Intervention on Social Communication Outcomes 

for Children with Autism Spectrum Disorder: A Meta-analysis. Journal of Autism and Developmental 

Disorders, 50(5), 1683–1700. https://doi.org/10.1007/s10803-019-03927-z 

Garritty, C., Gartlehner, G., Nussbaumer-Streit, B., King, V. J., Hamel, C., Kamel, C., Affengruber, L., & 

Stevens, A. (2021). Cochrane Rapid Reviews Methods Group offers evidence-informed guidance to 

conduct rapid reviews. Journal of Clinical Epidemiology, 130, 13–22. 

https://doi.org/10.1016/j.jclinepi.2020.10.007 

Gillespie-Lynch, K., Sepeta, L., Wang, Y., Marshall, S., Gomez, L., Sigman, M., & Hutman, T. (2012). Early 

Childhood Predictors of the Social Competence of Adults with Autism. Journal of Autism and 

Developmental Disorders, 42(2), 161–174. https://doi.org/10.1007/s10803-011-1222-0 



 

201 

 

Gillon, G., Hyter, Y., Fernandes, F., Ferman, S., Hus, Y., Petinou, K., Segal, O., Tumanova, T., Vogindroukas, 

I., Westby, C., & Westerveld, M. (2017). International Survey of Speech-Language Pathologists’ 

Practices in Working with Children with Autism Spectrum Disorder. Folia Phoniatrica et 

Logopaedica, 69(1–2), 8–19. https://doi.org/10.1159/000479063 

Gorst, S., Armitage, C., & Coates, L. (2014). Patient Acceptance - Mainstreaming Assisted Living 

Technologies. MAINSTREAMING ASSISTED LIVING TECHNOLOGIES (MALT Group). 

Retrieved 2018, from http://malt.group.shef.ac.uk/patient-acceptance/patient-acceptance/ 

Granich, J., Dass, A., Busacca, M., Moore, D., Anderson, A., Venkatesh, S., Duong, T., Vellanki, P., Richdale, 

A., Trembath, D., Cairns, D., Marshall, W., Rodwell, T., Rayner, M., & Whitehouse, A. J. O. (2016). 

Randomised controlled trial of an iPad based early intervention for autism: TOBY playpad study 

protocol. BMC Pediatrics, 16(1). https://doi.org/10.1186/s12887-016-0704-9 

Green, J. (2019). Editorial Perspective: Delivering autism intervention through development. Journal of Child 

Psychology and Psychiatry, 60(12), 1353–1356. https://doi.org/10.1111/jcpp.13110 

Green, J., & Garg, S. (2018). Annual Research Review: The state of autism intervention science: progress, 

target psychological and biological mechanisms and future prospects. Journal of Child Psychology 

and Psychiatry, 59(4), 424–443. https://doi.org/10.1111/jcpp.12892 

Green, J., & Thorogood, N. (2018). Qualitative Methods for Health Research (Fourth ed.). SAGE Publications 

Ltd. 

Green, J., Charman, T., McConachie, H., Aldred, C., Slonims, V., Howlin, P., le Couteur, A., Leadbitter, K., 

Hudry, K., Byford, S., Barrett, B., Temple, K., Macdonald, W., & Pickles, A. (2010). Parent-mediated 

communication-focused treatment in children with autism (PACT): a randomised controlled trial. The 

Lancet, 375(9732), 2152–2160. https://doi.org/10.1016/s0140-6736(10)60587-9 

Greenspan, S. I., & Wieder, S. (2006). Engaging Autism: Using the Floortime Approach to Help Children 

Relate, Communicate and Think. Da Capo Press Inc. 



 

202 

 

Grzadzinski, R., Carr, T., Colombi, C., McGuire, K., Dufek, S., Pickles, A., & Lord, C. (2016). Measuring 

Changes in Social Communication Behaviors: Preliminary Development of the Brief Observation of 

Social Communication Change (BOSCC). Journal of Autism and Developmental Disorders, 46(7), 

2464–2479. https://doi.org/10.1007/s10803-016-2782-9 

Guðmundsdóttir, K., Ala’i-Rosales, S., & Sigurðardóttir, Z. G. (2019). Extending Caregiver Training Via 

Telecommunication for Rural Icelandic Children With Autism. Rural Special Education Quarterly, 

38(1), 26–42. https://doi.org/10.1177/8756870518783522 

Guðmundsdóttir, K., Sigurðardóttir, Z. G., & Ala’i-Rosales, S. (2017). Evaluation of caregiver training via 

telecommunication for rural Icelandic children with autism. Behavioral Development Bulletin, 22(1), 

215–229. https://doi.org/10.1037/bdb0000040 

Gulsrud, A. C., Hellemann, G., Shire, S., & Kasari, C. (2016). Isolating active ingredients in a parent-mediated 

social communication intervention for toddlers with autism spectrum disorder. Journal of Child 

Psychology and Psychiatry, 57(5), 606–613. https://doi.org/10.1111/jcpp.12481 

Hao, Y., Franco, J. H., Sundarrajan, M., & Chen, Y. (2021). A Pilot Study Comparing Tele-therapy and In-

Person Therapy: Perspectives from Parent-Mediated Intervention for Children with Autism Spectrum 

Disorders. Journal of Autism and Developmental Disorders, 51(1), 129–143. 

https://doi.org/10.1007/s10803-020-04439-x 

Harrop, C. (2014). Evidence-based, parent-mediated interventions for young children with autism spectrum 

disorder: The case of restricted and repetitive behaviors. Autism, 19(6), 662–672. 

https://doi.org/10.1177/1362361314545685 

Hart, B., & Risley, T. R. (1975). Incidental teaching of language in the preschool1. Journal of Applied 

Behavior Analysis, 8(4), 411–420. https://doi.org/10.1901/jaba.1975.8-411 

Haute Autorité de Santé. (2012). Autism and other PDDs: coordinated education and treatment interventions in 

children and adolescents. Practice Guidelines. Saint-Denis La Plaine. Published. 



 

203 

 

Health Council of the Netherlands. (2009). Autism spectrum disorders: A lifetime of difference. The Hague: 

Health Council of the Netherlands. Published. 

Heitzman-Powell, L. S., Buzhardt, J., Rusinko, L. C., & Miller, T. M. (2014). Formative Evaluation of an 

ABA Outreach Training Program for Parents of Children With Autism in Remote Areas. Focus on 

Autism and Other Developmental Disabilities, 29(1), 23–38. 

https://doi.org/10.1177/1088357613504992 

Hemdi, A., & Daley, D. (2017). The Needs of Mothers of Children with Autism Spectrum Disorder (ASD) in 

the Kingdom of Saudi Arabia (KSA): A Qualitative Study. International Journal of Academic 

Scientific Research, 5(3), 19–29. 

Hersinta (2020). Communicating Autism on the Internet The Emerging of Neurodiversity Movement in 

Indonesia (Doctoral dissertation, Curtin University). 

Hill, A. P., Zuckerman, K. E., & Fombonne, E. (2014). Epidemiology of Autism Spectrum Disorders. In F. R. 

Volkmar, R. Paul, S. J. Rogers, & K. A. Pelphrey (Eds.), Handbook of Autism and Pervasive 

Developmental Disorders (Fourth ed., Vol. 1, p. 57). John Wiley & Sons. 

https://doi.org/10.1002/9781118911389.hautc03 

HIPAA Journal, H. (2018, February 18). Is WebEx HIPAA Compliant? HIPAA Journal. 

https://www.hipaajournal.com/cisco-webex-hipaa-compliant/ 

HIPAA Journal. (2020, June 24). Telehealth Services Expanded and HIPAA Enforcement Relaxed During 

Coronavirus Public Health Emergency. https://www.hipaajournal.com/telehealth-services-expanded-

and-hipaa-enforcement-relaxed-during-coronavirus-public-health-emergency/ 

HIPAA Journal. (2021, April 8). What is Considered Protected Health Information Under HIPAA? 

https://www.hipaajournal.com/what-is-considered-protected-health-information-under-hipaa/ 



 

204 

 

Hong, E. R., Neely, L., Gerow, S., & Gann, C. (2018). The effect of caregiver-delivered social-communication 

interventions on skill generalization and maintenance in ASD. Research in Developmental 

Disabilities, 74, 57–71. https://doi.org/10.1016/j.ridd.2018.01.006 

Hsiao, V., Chandereng, T., Lankton, R. L., Huebner, J. A., Baltus, J. J., Flood, G. E., Dean, S. M., Tevaarwerk, 

A. J., & Schneider, D. F. (2021). Disparities in Telemedicine Access: A Cross-Sectional Study of a 

Newly Established Infrastructure during the COVID-19 Pandemic. Applied Clinical Informatics, 

12(03), 445–458. https://doi.org/10.1055/s-0041-1730026 

Hu, P. J., Chau, P. Y., Sheng, O. R. L., & Tam, K. Y. (1999). Examining the Technology Acceptance Model 

Using Physician Acceptance of Telemedicine Technology. Journal of Management Information 

Systems, 16(2), 91–112. https://doi.org/10.1080/07421222.1999.11518247 

Hume, K., Steinbrenner, J. R., Odom, S. L., Morin, K. L., Nowell, S. W., Tomaszewski, B., Szendrey, S., 

McIntyre, N. S., Yücesoy-Özkan, S., & Savage, M. N. (2021). Evidence-Based Practices for Children, 

Youth, and Young Adults with Autism: Third Generation Review. Journal of Autism and 

Developmental Disorders. Published. https://doi.org/10.1007/s10803-020-04844-2 

Hussein, H., & Taha, G. R. (2013). Autism spectrum disorders: a review of the literature from Arab countries. 

Middle East Current Psychiatry, 20(3), 106–116. 

https://doi.org/10.1097/01.xme.0000430433.49160.a4 

Iacono, T., Dissanayake, C., Trembath, D., Hudry, K., Erickson, S., & Spong, J. (2016). Family and 

Practitioner Perspectives on Telehealth for Services to Young Children with Autism. Studies in Health 

Technology and Informatics, 231, 63–73. 

Ingersoll, B. R. (2010). Teaching Social Communication. Journal of Positive Behavior Interventions, 12(1), 

33–43. https://doi.org/10.1177/1098300709334797 

Ingersoll, B., & Dvortcsak, A. (2019). Teaching Social Communication to Children with Autism and Other 

Developmental Delays, Second Edition: The Project ImPACT Manual for Parents (Second ed.). The 

Guilford Press. 



 

205 

 

Ingersoll, B., Wainer, A. L., Berger, N. I., Pickard, K. E., & Bonter, N. (2016). Comparison of a Self-Directed 

and Therapist-Assisted Telehealth Parent-Mediated Intervention for Children with ASD: A Pilot RCT. 

Journal of Autism and Developmental Disorders, 46(7), 2275–2284. https://doi.org/10.1007/s10803-

016-2755-z 

Jessup, R. L. (2007). Interdisciplinary versus multidisciplinary care teams: do we understand the difference? 

Australian Health Review, 31(3), 330. https://doi.org/10.1071/ah070330 

Kasari, C., Gulsrud, A. C., Wong, C., Kwon, S., & Locke, J. (2010). Randomized Controlled Caregiver 

Mediated Joint Engagement Intervention for Toddlers with Autism. Journal of Autism and 

Developmental Disorders, 40(9), 1045–1056. https://doi.org/10.1007/s10803-010-0955-5 

Kasari, C., Gulsrud, A., Paparella, T., Hellemann, G., & Berry, K. (2015). Randomized comparative efficacy 

study of parent-mediated interventions for toddlers with autism. Journal of Consulting and Clinical 

Psychology, 83(3), 554–563. https://doi.org/10.1037/a0039080 

Kasari, C., Lawton, K., Shih, W., Barker, T. V., Landa, R., Lord, C., Orlich, F., King, B., Wetherby, A., & 

Senturk, D. (2014). Caregiver-Mediated Intervention for Low-Resourced Preschoolers With Autism: 

An RCT. PEDIATRICS, 134(1), e72–e79. https://doi.org/10.1542/peds.2013-3229 

Kashinath, S., Woods, J., & Goldstein, H. (2006). Enhancing Generalized Teaching Strategy Use in Daily 

Routines by Parents of Children With Autism. Journal of Speech, Language, and Hearing Research, 

49(3), 466–485. https://doi.org/10.1044/1092-4388(2006/036) 

Kim, S. H., Bal, V. H., & Lord, C. (2018). Longitudinal follow‐up of academic achievement in children with 

autism from age 2 to 18. Journal of Child Psychology and Psychiatry, 59(3), 258–267. 

https://doi.org/10.1111/jcpp.12808 

Klintwall, L., Eldevik, S., & Eikeseth, S. (2015). Narrowing the gap: Effects of intervention on developmental 

trajectories in autism. Autism, 19(1), 53–63. https://doi.org/10.1177/1362361313510067 



 

206 

 

Knutsen, J., Wolfe, A., Burke, B. L., Hepburn, S., Lindgren, S., & Coury, D. (2016). A Systematic Review of 

Telemedicine in Autism Spectrum Disorders. Review Journal of Autism and Developmental 

Disorders, 3(4), 330–344. https://doi.org/10.1007/s40489-016-0086-9 

Kornack, J., Persicke, A., Cervantes, P., Jang, J., & Dixon, D. (2014). Economics of Autism Spectrum 

Disorders: An Overview of Treatment and Research Funding. Handbook of Early Intervention for 

Autism Spectrum Disorders, 165–178. https://doi.org/10.1007/978-1-4939-0401-3_9 

Körner, M. (2010). Interprofessional teamwork in medical rehabilitation: a comparison of multidisciplinary 

and interdisciplinary team approach. Clinical Rehabilitation, 24(8), 745–755. 

https://doi.org/10.1177/0269215510367538 

Koshy, E., Koshy, V., & Waterman, H. (2011). Action Research in Healthcare (1st ed.). SAGE Publications 

Ltd. 

Kovshoff, H., Hastings, R. P., & Remington, B. (2011). Two-Year Outcomes for Children With Autism After 

the Cessation of Early Intensive Behavioral Intervention. Behavior Modification, 35(5), 427–450. 

https://doi.org/10.1177/0145445511405513 

Lam, Y. G. (2014). Symbolic Play in Children Autism. In V. Patel, V. Preedy, & C. Martin (Eds.), 

Comprehensive Guide to Autism (pp. 551–567). Springer, New York, NY. 

https://doi.org/10.1007/978-1-4614-4788-7_26 

Lang, R., Hancock, T. B., & Singh, N. N. (2016). Early Intervention for Young Children with Autism Spectrum 

Disorder. Springer Publishing. 

Langbecker, D., Caffery, L. J., Gillespie, N., & Smith, A. C. (2017). Using survey methods in telehealth 

research: A practical guide. Journal of Telemedicine and Telecare, 23(9), 770–779. 

https://doi.org/10.1177/1357633x17721814 



 

207 

 

Law, G. C., Neihart, M., & Dutt, A. (2018). The Use of Behavior Modeling Training in a Mobile app Parent 

Training Program to Improve Functional Communication of Young Children with Autism Spectrum 

Disorder. Autism, 22(4), 424–439. https://doi.org/10.1177/1362361316683887 

Layfield, E., Triantafillou, V., Prasad, A., Deng, J., Shanti, R. M., Newman, J. G., & Rajasekaran, K. (2020). 

Telemedicine for head and neck ambulatory visits during COVID ‐19: Evaluating usability and patient 

satisfaction. Head & Neck, 42(7), 1681–1689. https://doi.org/10.1002/hed.26285 

le Couteur, A. (2003). National Autism Plan for Children (NAPC): plan for the identification, assessment, 

diagnosis and access to early interventions for pre-school and primary school aged children with 

autism spectrum disorders. London: National Autistic Society. 

Leadbitter, K., Macdonald, W., Taylor, C., & Buckle, K. L. (2020). Parent perceptions of participation in a 

parent-mediated communication-focussed intervention with their young child with autism spectrum 

disorder. Autism, 24(8), 2129–2141. https://doi.org/10.1177/1362361320936394 

Lee, E. C., Whitehead, A. L., Jacques, R. M., & Julious, S. A. (2014). The statistical interpretation of pilot 

trials: should significance thresholds be reconsidered? BMC Medical Research Methodology, 14(1). 

https://doi.org/10.1186/1471-2288-14-41 

Lee, H., Ostrosky, M. M., Bennett, T., & Fowler, S. A. (2003). Perspectives of Early Intervention 

Professionals About Culturally-Appropriate Practices. Journal of Early Intervention, 25(4), 281–295. 

https://doi.org/10.1177/105381510302500404 

Lerman, D. C., O’Brien, M. J., Neely, L., Call, N. A., Tsami, L., Schieltz, K. M., Berg, W. K., Graber, J., 

Huang, P., Kopelman, T., & Cooper-Brown, L. J. (2020). Remote Coaching of Caregivers via 

Telehealth: Challenges and Potential Solutions. Journal of Behavioral Education, 29(2), 195–221. 

https://doi.org/10.1007/s10864-020-09378-2 

Lieberman-Betz, R. G. (2014). A Systematic Review of Fidelity of Implementation in Parent-Mediated Early 

Communication Intervention. Topics in Early Childhood Special Education, 35(1), 15–27. 

https://doi.org/10.1177/0271121414557282 



 

208 

 

Lindgren, S., Wacker, D., Suess, A., Schieltz, K., Pelzel, K., Kopelman, T., Lee, J., Romani, P., & Waldron, 

D. (2016). Telehealth and Autism: Treating Challenging Behavior at Lower Cost. PEDIATRICS, 

137(Supplement), S167–S175. https://doi.org/10.1542/peds.2015-2851o 

Linstead, E., Dixon, D. R., Hong, E., Burns, C. O., French, R., Novack, M. N., & Granpeesheh, D. (2017). An 

evaluation of the effects of intensity and duration on outcomes across treatment domains for children 

with autism spectrum disorder. Translational Psychiatry, 7(9), e1234. 

https://doi.org/10.1038/tp.2017.207 

Lord, C., Luyster, R. J., Gotham, K., & Guthrie, W. (2012). Autism diagnostic observation schedule, second 

edition (ADOS-2) manual (Part II): Toddler module. Torrance, CA: Western Psychological Services. 

Lord, C., Risi, S., Lambrecht, L., Cook, Jr., E. H., Leventhal, B. L., DiLavore, P. C., Pickles, A., & Rutter, M. 

(2000). The Autism Diagnostic Observation Schedule—Generic: A Standard Measure of Social and 

Communication Deficits Associated with the Spectrum of Autism. Journal of Autism and 

Developmental Disorders, 30(3), 205–223. https://doi.org/10.1023/a:1005592401947 

Lovaas, O. I. (1987). Behavioral treatment and normal educational and intellectual functioning in young 

autistic children. Journal of Consulting and Clinical Psychology, 55(1), 3–9. 

https://doi.org/10.1037/0022-006x.55.1.3 

Lyall, K., Schmidt, R. J., & Hertz-Picciotto, I. (2014). Maternal lifestyle and environmental risk factors for 

autism spectrum disorders. International Journal of Epidemiology, 43(2), 443–464. 

https://doi.org/10.1093/ije/dyt282 

Maenner, M. J., Shaw, K. A., Baio, J., Washington, A., Patrick, M., DiRienzo, M., Christensen, D. L., 

Wiggins, L. D., Pettygrove, S., Andrews, J. G., Lopez, M., Hudson, A., Baroud, T., Schwenk, Y., 

White, T., Rosenberg, C. R., Lee, L. C., Harrington, R. A., Huston, M., . . . Dietz, P. M. (2020). 

Prevalence of Autism Spectrum Disorder Among Children Aged 8 Years — Autism and 

Developmental Disabilities Monitoring Network, 11 Sites, United States, 2016. MMWR. Surveillance 

Summaries, 69(4), 1–12. https://doi.org/10.15585/mmwr.ss6904a1 



 

209 

 

Mandak, K., & Light, J. (2017). Family-centered Services for Children with ASD and Limited Speech: The 

Experiences of Parents and Speech-language Pathologists. Journal of Autism and Developmental 

Disorders, 48(4), 1311–1324. https://doi.org/10.1007/s10803-017-3241-y 

McConachie, H., Parr, J. R., Glod, M., Hanratty, J., Livingstone, N., Oono, I. P., Robalino, S., Baird, G., 

Beresford, B., Charman, T., Garland, D., Green, J., Gringras, P., Jones, G., Law, J., le Couteur, A. S., 

Macdonald, G., McColl, E. M., Morris, C., . . . Williams, K. (2015). Systematic review of tools to 

measure outcomes for young children with autism spectrum disorder. Health Technology Assessment, 

19(41), 1–506. https://doi.org/10.3310/hta19410 

McDuffie, A., Machalicek, W., Oakes, A., Haebig, E., Weismer, S. E., & Abbeduto, L. (2013). Distance 

Video-Teleconferencing in Early Intervention. Topics in Early Childhood Special Education, 33(3), 

172–185. https://doi.org/10.1177/0271121413476348 

McGee, G. G., Krantz, P. J., Mason, D., & McClannahan, L. E. (1983). A modified incidental-teaching 

procedure for autistic youth: acquisition and generalization of receptive object labels. Journal of 

Applied Behavior Analysis, 16(3), 329–338. https://doi.org/10.1901/jaba.1983.16-329 

McNiff, J. (2016). You and Your Action Research Project (4th ed.). Routledge. 

Meadan, H., & Daczewitz, M. E. (2015). Internet-based intervention training for parents of young children 

with disabilities: a promising service-delivery model. Early Child Development and Care, 185(1), 

155–169. https://doi.org/10.1080/03004430.2014.908866 

Meadan, H., Snodgrass, M. R., Meyer, L. E., Fisher, K. W., Chung, M. Y., & Halle, J. W. (2016). Internet-

Based Parent-Implemented Intervention for Young Children With Autism. Journal of Early 

Intervention, 38(1), 3–23. https://doi.org/10.1177/1053815116630327 

Meindl, J. N., & Cannella-Malone, H. I. (2011). Initiating and Responding to Joint Attention Bids in Children 

with Autism: A Review of the Literature. Research in Developmental Disabilities, 32(5), 1441–1454. 

https://doi.org/10.1016/j.ridd.2011.02.013 



 

210 

 

Meirsschaut, M., Roeyers, H., & Warreyn, P. (2010). Parenting in families with a child with autism spectrum 

disorder and a typically developing child: Mothers’ experiences and cognitions. Research in Autism 

Spectrum Disorders, 4(4), 661–669. https://doi.org/10.1016/j.rasd.2010.01.002 

Meyer, J. (2000). Using Qualitative Methods in Health Related Action Research. BMJ, 320(7228), 178–181. 

https://doi.org/10.1136/bmj.320.7228.178 

Ministry of Health. (2018, March 6). MoH: All the Kingdom Will be Covered by Telemedicine in Two Months. 

https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/news-2018-03-06-006.aspx 

Ministry of Human Resources and Social Development. (2017, May 18). 4 Requirements to cover the fees for 

the disabled children in the private day care and rehabilitation centres. https://hrsd.gov.sa/ar/news/4 

Minkler, M. (2000). Using Participatory Action Research to Build Healthy Communities. Public Health 

Reports, 115(2), 191–198. https://doi.org/10.1093/phr/115.2.191 

Mundy, P., Delgado, C., Block, J., Venezia, M., Hogan, A., & Seibert, J. (2003). A manual for the abridged 

early social communication scales. Coral Gables, FL: University of Miami. 

Murza, K. A., Schwartz, J. B., Hahs-Vaughn, D. L., & Nye, C. (2016). Joint attention interventions for 

children with autism spectrum disorder: a systematic review and meta-analysis. International Journal 

of Language & Communication Disorders, 51(3), 236–251. https://doi.org/10.1111/1460-6984.12212 

Nahmias, A. S., Pellecchia, M., Stahmer, A. C., & Mandell, D. S. (2019). Effectiveness of community‐based 

early intervention for children with autism spectrum disorder: a meta‐analysis. Journal of Child 

Psychology and Psychiatry, 60(11), 1200–1209. https://doi.org/10.1111/jcpp.13073 

National Autistic Society. (n.d.). What is autism. Retrieved 16 November 2021, from 

https://www.autism.org.uk/advice-and-guidance/what-is-autism 

National Digital Transformation Unit. (2020). DIGITAL TRANSFORMATION UNIT RELEASES ANNUAL 

REPORT. https://ndu.gov.sa/en/7.php 



 

211 

 

National Institute for Health and Care Excellence NICE; National Collaborating Centre for Mental Health 

(UK). (2013). Autism: The Management and Support of Children and Young People on the Autism 

Spectrum. British Psychological Society. 

Neely, L., Rispoli, M., Gerow, S., Hong, E. R., & Hagan-Burke, S. (2017). Fidelity Outcomes for Autism-

Focused Interventionists Coached via Telepractice: a Systematic Literature Review. Journal of 

Developmental and Physical Disabilities, 29(6), 849–874. https://doi.org/10.1007/s10882-017-9550-4 

Nevill, R. E., Lecavalier, L., & Stratis, E. A. (2016). Meta-analysis of parent-mediated interventions for young 

children with autism spectrum disorder. Autism, 22(2), 84–98. 

https://doi.org/10.1177/1362361316677838 

NIHR: National Institute for Health Research. (n.d.). Glossary | NIHR. Retrieved 7 August 2021, from 

https://www.nihr.ac.uk/about-us/glossary.htm?letter=F&postcategory=-1 

Ooi, K. L., Ong, Y. S., Jacob, S. A., & Khan, T. M. (2016). A meta-synthesis on parenting a child with autism. 

Neuropsychiatric Disease and Treatment, 12, 745–762. https://doi.org/10.2147/ndt.s100634 

Oono, I. P., Honey, E. J., & McConachie, H. (2013). Parent-mediated early intervention for young children 

with autism spectrum disorders (ASD). Cochrane Database of Systematic Reviews. Published. 

https://doi.org/10.1002/14651858.cd009774.pub2 

Orsmond, G. I., & Cohn, E. S. (2015). The Distinctive Features of a Feasibility Study. OTJR: Occupation, 

Participation and Health, 35(3), 169–177. https://doi.org/10.1177/1539449215578649 

Pacia, C., Holloway, J., Gunning, C., & Lee, H. (2021). A Systematic Review of Family-Mediated Social 

Communication Interventions for Young Children with Autism. Review Journal of Autism and 

Developmental Disorders. Published. https://doi.org/10.1007/s40489-021-00249-8 

Pajareya, K., & Nopmaneejumruslers, K. (2011). A pilot randomized controlled trial of DIR/FloortimeTM 

parent training intervention for pre-school children with autistic spectrum disorders. Autism, 15(5), 

563–577. https://doi.org/10.1177/1362361310386502 



 

212 

 

Parmanto, B., Lewis, Jr., A. N., Graham, K. M., & Bertolet, M. H. (2016). Development of the Telehealth 

Usability Questionnaire (TUQ). International Journal of Telerehabilitation, 8(1), 3–10. 

https://doi.org/10.5195/ijt.2016.6196 

Parsons, D., Cordier, R., Vaz, S., & Lee, H. C. (2017). Parent-Mediated Intervention Training Delivered 

Remotely for Children With Autism Spectrum Disorder Living Outside of Urban Areas: Systematic 

Review. Journal of Medical Internet Research, 19(8), e198. https://doi.org/10.2196/jmir.6651 

Parsons, L., Cordier, R., Munro, N., Joosten, A., & Speyer, R. (2017). A systematic review of pragmatic 

language interventions for children with autism spectrum disorder. PLOS ONE, 12(4), e0172242. 

https://doi.org/10.1371/journal.pone.0172242 

Pasco, G., Gordon, R. K., Howlin, P., & Charman, T. (2008). The Classroom Observation Schedule to 

Measure Intentional Communication (COSMIC): An Observational Measure of the Intentional 

Communication of Children with Autism in an Unstructured Classroom Setting. Journal of Autism and 

Developmental Disorders, 38(10), 1807–1818. https://doi.org/10.1007/s10803-008-0569-3 

Pecukonis, E., Doyle, O., & Bliss, D. L. (2008). Reducing barriers to interprofessional training: Promoting 

interprofessional cultural competence. Journal of Interprofessional Care, 22(4), 417–428. 

https://doi.org/10.1080/13561820802190442 

Peters-Scheffer, N., Didden, R., Korzilius, H., & Sturmey, P. (2011). A meta-analytic study on the 

effectiveness of comprehensive ABA-based early intervention programs for children with Autism 

Spectrum Disorders. Research in Autism Spectrum Disorders, 5(1), 60–69. 

https://doi.org/10.1016/j.rasd.2010.03.011 

Piaget, J. (1936). Origins of intelligence in the child. London, UK: Routledge & Kegan Paul. 

Pickles, A., Harris, V., Green, J., Aldred, C., McConachie, H., Slonims, V., le Couteur, A., Hudry, K., & 

Charman, T. (2015). Treatment mechanism in the MRC preschool autism communication trial: 

implications for study design and parent-focussed therapy for children. Journal of Child Psychology 

and Psychiatry, 56(2), 162–170. https://doi.org/10.1111/jcpp.12291 



 

213 

 

Pickles, A., le Couteur, A., Leadbitter, K., Salomone, E., Cole-Fletcher, R., Tobin, H., Gammer, I., Lowry, J., 

Vamvakas, G., Byford, S., Aldred, C., Slonims, V., McConachie, H., Howlin, P., Parr, J. R., Charman, 

T., & Green, J. (2016). Parent-mediated social communication therapy for young children with autism 

(PACT): long-term follow-up of a randomised controlled trial. The Lancet, 388(10059), 2501–2509. 

https://doi.org/10.1016/s0140-6736(16)31229-6 

Pierce, K., Courchesne, E., & Bacon, E. (2016). To Screen or Not to Screen Universally for Autism is not the 

Question: Why the Task Force Got It Wrong. The Journal of Pediatrics, 176, 182–194. 

https://doi.org/10.1016/j.jpeds.2016.06.004 

Prinstein, M. J., Youngstrom, E. A., Mash, E. J., & Barkley, R. A. (2019). Treatment of Disorders in 

Childhood and Adolescence, Fourth Edition (Fourth ed.). The Guilford Press. 

Rahman, A., Divan, G., Hamdani, S. U., Vajaratkar, V., Taylor, C., Leadbitter, K., Aldred, C., Minhas, A., 

Cardozo, P., Emsley, R., Patel, V., & Green, J. (2016). Effectiveness of the parent-mediated 

intervention for children with autism spectrum disorder in south Asia in India and Pakistan (PASS): a 

randomised controlled trial. The Lancet Psychiatry, 3(2), 128–136. https://doi.org/10.1016/s2215-

0366(15)00388-0 

Reichow, B., Barton, E. E., & Maggin, D. M. (2018). Development and applications of the single-case design 

risk of bias tool for evaluating single-case design research study reports. Research in Developmental 

Disabilities, 79, 53–64. https://doi.org/10.1016/j.ridd.2018.05.008 

Reichow, B., Hume, K., Barton, E. E., & Boyd, B. A. (2018). Early intensive behavioral intervention (EIBI) 

for young children with autism spectrum disorders (ASD). Cochrane Database of Systematic Reviews, 

2018(10). https://doi.org/10.1002/14651858.cd009260.pub3 

Reynolds, A. L., Vick, J. L., & Haak, N. J. (2009). Telehealth applications in speech-language pathology: a 

modified narrative review. Journal of Telemedicine and Telecare, 15(6), 310–316. 

https://doi.org/10.1258/jtt.2009.081215 



 

214 

 

Rogers, S. (2006). Evidence-Based Interventions for Language Development in Young Children with Autism. 

In T. Charman & W. Stone (Eds.), Social & Communication Development in Autism Spectrum 

Disorders: Early Identification, Diagnosis, & Intervention (p. 143). The Guilford Press. 

Rogers, S. J., & Dawson, G. (2010). Early Start Denver Model for Young Children with Autism: Promoting 

Language, Learning, and Engagement. The Guilford Press. 

Rogers, S. J., & Vismara, L. (2014). Interventions for Infants and Toddlers at Risk for Autism Spectrum 

Disorder. In F. Volkmar, R. Paul, S. Rogers, & J. W. Sons (Eds.), Handbook of Autism and Pervasive 

Developmental Disorders (Fourth ed., Vol. 2, p. 739). John Wiley & Sons. 

https://doi.org/10.1002/9781118911389.hautc29 

Rogers, S. J., Dawson, G., & Vismara, L. A. (2012). An Early Start for Your Child with Autism: Using 

Everyday Activities to Help Kids Connect, Communicate, and Learn (1st ed.). The Guilford Press. 

Rutter, M., & Thapar, A. (2014). Genetics of Autism Spectrum Disorders. In F. R. Volkmar, R. Paul, S. J. 

Rogers, & K. A. Pelphrey (Eds.), Handbook of Autism and Pervasive Developmental Disorders 

(Fourth ed., Vol. 1, p. 411). John Wiley & Sons. https://doi.org/10.1002/9781118911389.hautc17 

Sackett, D. L., Rosenberg, W. M., & Gray, J. A. (1996). Evidence Based Medicine: What it is and What it 

isn’t. BMJ (Clinical Research Ed.), 312(7023), 71–72. https://doi.org/10.1136/bmj.312.7023.71 

Sahab, L., & Balubaid, R. (2017). Common Stressors that Parents of Children with Autism Face in Saudi 

Arabia. Journal of Education and Practice, 8(33), 165–173. 

Salisbury, C. L., & Cushing, L. S. (2013). Comparison of Triadic and Provider-Led Intervention Practices in 

Early Intervention Home Visits. Infants & Young Children, 26(1), 28–41. 

https://doi.org/10.1097/iyc.0b013e3182736fc0 

Salomone, E., & Maurizio Arduino, G. (2017). Parental attitudes to a telehealth parent coaching intervention 

for autism spectrum disorder. Journal of Telemedicine and Telecare, 23(3), 416–420. 

https://doi.org/10.1177/1357633x16642067 



 

215 

 

Salomone, E., Beranová, T., Bonnet-Brilhault, F., Briciet Lauritsen, M., Budisteanu, M., Buitelaar, J., Canal-

Bedia, R., Felhosi, G., Fletcher-Watson, S., Freitag, C., Fuentes, J., Gallagher, L., Garcia Primo, P., 

Gliga, F., Gomot, M., Green, J., Heimann, M., Jónsdóttir, S. L., Kaale, A., . . . Charman, T. (2016). 

Use of Early Intervention for Young Children with Autism Spectrum Disorder across Europe. Autism, 

20(2), 233–249. https://doi.org/10.1177/1362361315577218 

Sandbank, M., Bottema-Beutel, K., Crowley, S., Cassidy, M., Dunham, K., Feldman, J. I., Crank, J., Albarran, 

S. A., Raj, S., Mahbub, P., & Woynaroski, T. G. (2020). Project AIM: Autism intervention meta-

analysis for studies of young children. Psychological Bulletin, 146(1), 1–29. 

https://doi.org/10.1037/bul0000215 

Saudi Health Council. (n.d.). Centers and departments providing services for developmental disorders in the 

Kingdom. Retrieved 8 July 2021, from 

https://shc.gov.sa/Arabic/NCDBD/Activities/Pages/Regions.aspx 

Saudi Health Council. (n.d.). Procedural Guide to Child’s Developmental Delay. Retrieved 23 July 2021, from 

https://shc.gov.sa/Arabic/NCDBD/Activities/Publications/Pages/ProceduralEvidence.aspx 

Schopler, E., van Bourgondien, M., Wellman, G., & Love, S. (2010). Childhood autism rating scale-second 

edition (CARS2): Manual. Los Angeles: Western Psychological Services. 

Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G. G., Kasari, C., Ingersoll, B., 

Kaiser, A. P., Bruinsma, Y., McNerney, E., Wetherby, A., & Halladay, A. (2015). Naturalistic 

Developmental Behavioral Interventions: Empirically Validated Treatments for Autism Spectrum 

Disorder. Journal of Autism and Developmental Disorders, 45(8), 2411–2428. 

https://doi.org/10.1007/s10803-015-2407-8 

Segato, F., & Masella, C. (2017). Telemedicine services: How to make them last over time. Health Policy and 

Technology, 6(3), 268–278. https://doi.org/10.1016/j.hlpt.2017.07.003 

Senft, T. M. (2016). Videoconferencing | communications. Encyclopedia Britannica. 

https://www.britannica.com/technology/videoconferencing 



 

216 

 

Shaffer, R., & Minshawi, N. (2014). Training and Supporting Caregivers in Evidence-Based Practices. In J. 

Tarbox, D. R. Dixon, P. Sturmey, & J. Matson (Eds.), Handbook of Early Intervention for Autism 

Spectrum Disorders. Autism and Child Psychopathology Series. (pp. 613–636). New York: Springer. 

https://doi.org/10.1007/978-1-4939-0401-3_28 

Shalev, R. A., Lavine, C., & di Martino, A. (2019). A Systematic Review of the Role of Parent Characteristics 

in Parent-Mediated Interventions for Children with Autism Spectrum Disorder. Journal of 

Developmental and Physical Disabilities, 32(1), 1–21. https://doi.org/10.1007/s10882-018-9641-x 

Shih, W., Shire, S., Chang, Y., & Kasari, C. (2021). Joint engagement is a potential mechanism leading to 

increased initiations of joint attention and downstream effects on language: JASPER early intervention 

for children with ASD. Journal of Child Psychology and Psychiatry. Published. 

https://doi.org/10.1111/jcpp.13405 

Sigman, M., & Ruskin, E. (1999). Continuity and change in the social competence of children with autism, 

Down syndrome, and developmental delays. Monographs of the Society for Research in Child 

Development, 64(1). https://doi.org/10.1111/1540-5834.00001 

Siller, M., & Sigman, M. (2002). The Behaviors of Parents of Children with Autism Predict the Subsequent 

Development of their Children’s Communication. Journal of Autism and Developmental Disorders, 

32(2), 77–89. https://doi.org/10.1023/a:1014884404276 

Siller, M., & Sigman, M. (2008). Modeling longitudinal change in the language abilities of children with 

autism: Parent behaviors and child characteristics as predictors of change. Developmental Psychology, 

44(6), 1691–1704. https://doi.org/10.1037/a0013771 

Simacek, J., Elmquist, M., Dimian, A. F., & Reichle, J. (2020). Current Trends in Telehealth Applications to 

Deliver Social Communication Interventions for Young Children with or at Risk for Autism Spectrum 

Disorder. Current Developmental Disorders Reports, 8(1), 15–23. https://doi.org/10.1007/s40474-

020-00214-w 

Skinner, B. F. (1957). Verbal Behavior. Appleton-Century-Crofts. 



 

217 

 

Smith, T., & Iadarola, S. (2015). Evidence Base Update for Autism Spectrum Disorder. Journal of Clinical 

Child & Adolescent Psychology, 44(6), 897–922. https://doi.org/10.1080/15374416.2015.1077448 

Smith, T., Klorman, R., & Mruzek, D. W. (2015). Predicting Outcome of Community-Based Early Intensive 

Behavioral Intervention for Children with Autism. Journal of Abnormal Child Psychology, 43(7), 

1271–1282. https://doi.org/10.1007/s10802-015-0002-2 

Snodgrass, M. R., Chung, M. Y., Biller, M. F., Appel, K. E., Meadan, H., & Halle, J. W. (2017). Telepractice 

in Speech–Language Therapy: The Use of Online Technologies for Parent Training and Coaching. 

Communication Disorders Quarterly, 38(4), 242–254. https://doi.org/10.1177/1525740116680424 

Sparrow, S. S., Cicchetti, D. V., & Saulnier, C. A. (2016). Vineland adaptive behavior scales, Third edition 

(Vineland-3). Bloomington: NCS Pearson. 

Stahmer, A. C., Vejnoska, S., Iadarola, S., Straiton, D., Segovia, F. R., Luelmo, P., Morgan, E. H., Lee, H. S., 

Javed, A., Bronstein, B., Hochheimer, S., Cho, E., Aranbarri, A., Mandell, D., Hassrick, E. M., Smith, 

T., & Kasari, C. (2019). Caregiver Voices: Cross-Cultural Input on Improving Access to Autism 

Services. Journal of Racial and Ethnic Health Disparities, 6(4), 752–773. 

https://doi.org/10.1007/s40615-019-00575-y 

Sterne, J. A. C., Savović, J., Page, M. J., Elbers, R. G., Blencowe, N. S., Boutron, I., Cates, C. J., Cheng, H.  

Y., Corbett, M. S., Eldridge, S. M., Emberson, J. R., Hernán, M. A., Hopewell, S., Hróbjartsson, A., 

Junqueira, D. R., Jüni, P., Kirkham, J. J., Lasserson, T., Li, T., . . . Higgins, J. P. T. (2019). RoB 2: a 

revised tool for assessing risk of bias in randomised trials. BMJ, 366: l4898. 

https://doi.org/10.1136/bmj.l4898 

Stigler, K. A., & McDougle, C. J. (2013). Structural and Functional MRI Studies of Autism Spectrum 

Disorders. The Neuroscience of Autism Spectrum Disorders, 251–266. https://doi.org/10.1016/b978-0-

12-391924-3.00017-x 



 

218 

 

Strunk, J., Leisen, M., & Schubert, C. (2017). Using a Multidisciplinary Approach with Children Diagnosed 

with Autism Spectrum Disorder. Journal of Interprofessional Education & Practice, 8, 60–68. 

https://doi.org/10.1016/j.xjep.2017.03.009 

Subramaniam, S., Brunson, L. Y., Cook, J. E., Larson, N. A., Poe, S. G., & St. Peter, C. C. (2017). 

Maintenance of Parent-Implemented Discrete-Trial Instruction during Videoconferencing. Journal of 

Behavioral Education, 26(1), 1–26. https://doi.org/10.1007/s10864-016-9258-z 

Suess, A. N., Romani, P. W., Wacker, D. P., Dyson, S. M., Kuhle, J. L., Lee, J. F., Lindgren, S. D., Kopelman, 

T. G., Pelzel, K. E., & Waldron, D. B. (2013). Evaluating the Treatment Fidelity of Parents Who 

Conduct In-Home Functional Communication Training with Coaching via Telehealth. Journal of 

Behavioral Education, 23(1), 34–59. https://doi.org/10.1007/s10864-013-9183-3 

Sulaimani, M. F., & Gut, D. M. (2019). Autism in Saudi Arabia: Present Realities and Future Challenges. 

REVIEW OF DISABILITY STUDIES: AN INTERNATIONAL JOURNAL , 15(2). 

Sullivan, K., Stone, W. L., & Dawson, G. (2014). Potential neural mechanisms underlying the effectiveness of 

early intervention for children with autism spectrum disorder. Research in Developmental Disabilities, 

35(11), 2921–2932. https://doi.org/10.1016/j.ridd.2014.07.027 

Sussman, F. (2012). More Than Words: A Parents Guide to Building Interaction and Lanuage Skills for 

Children with Autism Spectrum Disorder or Social Communication Difficulties (2nd ed.). The Hanen 

Centre. 

The First Autism Center in Jeddah. (n.d.). JAC History. Http://Www.Jacenter.Org/. Retrieved 5 July 2021, 

from http://www.jacenter.org/article/about-center?a=what-we-do#nav 

Tick, B., Bolton, P., Happé, F., Rutter, M., & Rijsdijk, F. (2016). Heritability of autism spectrum disorders: a 

meta-analysis of twin studies. Journal of Child Psychology and Psychiatry, 57(5), 585–595. 

https://doi.org/10.1111/jcpp.12499 



 

219 

 

Tickle-Degnen, L. (2013). Nuts and Bolts of Conducting Feasibility Studies. American Journal of 

Occupational Therapy, 67(2), 171–176. https://doi.org/10.5014/ajot.2013.006270 

Tiede, G., & Walton, K. M. (2019). Meta-analysis of naturalistic developmental behavioral interventions for 

young children with autism spectrum disorder. Autism, 23(8), 2080–2095. 

https://doi.org/10.1177/1362361319836371 

Timler, G. (2008). Social Communication: A Framework for Assessment and Intervention. The ASHA Leader, 

13(15), 10–13. https://doi.org/10.1044/leader.ftr1.13152008.10 

Trembath, D., Gurm, M., Scheerer, N. E., Trevisan, D. A., Paynter, J., Bohadana, G., Roberts, J., & Iarocci, G. 

(2019). Systematic review of factors that may influence the outcomes and generalizability of parent‐

mediated interventions for young children with autism spectrum disorder. Autism Research, 12(9), 

1304–1321. https://doi.org/10.1002/aur.2168 

Trembath, D., Hawtree, R., Arciuli, J., & Caithness, T. (2016). What do Speech-Language Pathologists Think 

Parents Expect when Treating their Children with Autism Spectrum Disorder? International Journal 

of Speech-Language Pathology, 18(3), 250–258. https://doi.org/10.3109/17549507.2016.1139625 

Tricco, A. C., Langlois, E. V., & Straus, S. E. (2017). Rapid Reviews to Strengthen Health Policy and Systems: 

a Practical Guide. Geneva: World Health Organization. Licence: CC BY-NC-SA 3.0 IGO. 

Tsami, L., Lerman, D., & Toper‐Korkmaz, O. (2019). Effectiveness and acceptability of parent training via 

telehealth among families around the world. Journal of Applied Behavior Analysis. Published. 

https://doi.org/10.1002/jaba.645 

Tupou, J., van der Meer, L., Waddington, H., & Sigafoos, J. (2019). Preschool Interventions for Children with 

Autism Spectrum Disorder: a Review of Effectiveness Studies. Review Journal of Autism and 

Developmental Disorders, 6(4), 381–402. https://doi.org/10.1007/s40489-019-00170-1 



 

220 

 

Unholz-Bowden, E., McComas, J. J., McMaster, K. L., Girtler, S. N., Kolb, R. L., & Shipchandler, A. (2020). 

Caregiver Training Via Telehealth on Behavioral Procedures: A Systematic Review. Journal of 

Behavioral Education, 29(2), 246–281. https://doi.org/10.1007/s10864-020-09381-7 

Vasilopoulou, E., & Nisbet, J. (2016). The quality of life of parents of children with autism spectrum disorder: 

A systematic review. Research in Autism Spectrum Disorders, 23, 36–49. 

https://doi.org/10.1016/j.rasd.2015.11.008 

Vaughan, C. A. (2011). Test Review: E. Schopler, M. E. Van Bourgondien, G. J. Wellman, & S. R. Love 

Childhood Autism Rating Scale (2nd ed.). Los Angeles, CA: Western Psychological Services, 2010. 

Journal of Psychoeducational Assessment, 29(5), 489–493. 

https://doi.org/10.1177/0734282911400873 

Vermeersch, D. A., Lambert, M. J., & Burlingame, G. M. (2000). Outcome Questionnaire: Item Sensitivity to 

Change. Journal of Personality Assessment, 74(2), 242–261. 

https://doi.org/10.1207/s15327752jpa7402_6 

Vision 2030. (n.d.). Health Sector Transformation Program. Retrieved 27 July 2021, from 

https://www.vision2030.gov.sa/v2030/vrps/hstp/ 

Vismara, L. A., McCormick, C. E. B., Wagner, A. L., Monlux, K., Nadhan, A., & Young, G. S. (2018). 

Telehealth Parent Training in the Early Start Denver Model: Results From a Randomized Controlled 

Study. Focus on Autism and Other Developmental Disabilities, 33(2), 67–79. 

https://doi.org/10.1177/1088357616651064 

Vismara, L. A., McCormick, C., Young, G. S., Nadhan, A., & Monlux, K. (2013). Preliminary Findings of a 

Telehealth Approach to Parent Training in Autism. Journal of Autism and Developmental Disorders, 

43(12), 2953–2969. https://doi.org/10.1007/s10803-013-1841-8 

Vivanti, G., Kasari, C., Green, J., Mandell, D., Maye, M., & Hudry, K. (2018). Implementing and evaluating 

early intervention for children with autism: Where are the gaps and what should we do? Autism 

Research, 11(1), 16–23. https://doi.org/10.1002/aur.1900 



 

221 

 

Vivanti, G., Trembath, D., & Dissanayake, C. (2014). Mechanisms of Imitation Impairment in Autism 

Spectrum Disorder. Journal of Abnormal Child Psychology, 42(8), 1395–1405. 

https://doi.org/10.1007/s10802-014-9874-9 

Wagner, A., Wallace, K., & Rogers, S. (2014). Developmental Approaches to Treatment of Young Children 

with Autism Spectrum Disorder. In J. Tarbox, D. Dixon, P. Sturmey, & J. Matson (Eds.), Handbook of 

Early Intervention for Autism Spectrum Disorders. Autism and Child Psychopathology Series. (pp. 

393–427). Springer, New York, NY. https://doi.org/10.1007/978-1-4939-0401-3_20 

Wainer, A. L., & Ingersoll, B. R. (2013). Disseminating ASD Interventions: A Pilot Study of a Distance 

Learning Program for Parents and Professionals. Journal of Autism and Developmental Disorders, 

43(1), 11–24. https://doi.org/10.1007/s10803-012-1538-4 

Wainer, A. L., & Ingersoll, B. R. (2015). Increasing Access to an ASD Imitation Intervention Via a Telehealth 

Parent Training Program. Journal of Autism and Developmental Disorders, 45(12), 3877–3890. 

https://doi.org/10.1007/s10803-014-2186-7 

Wainer, A., & Ingersoll, B. (2013). Intervention fidelity: An essential component for understanding ASD 

parent training research and practice. Clinical Psychology: Science and Practice, 20(3), 335–357. 

https://doi.org/10.1111/cpsp.12045 

Walden, T. A., & Hurley, J. J. (2006). A Developmental Approach to Understanding Atypical Development. 

In T. Charman & W. Stone (Eds.), Social & Communication Development in Autism Spectrum 

Disorders: Early Identification, Diagnosis, & Intervention (p. 269). Guilford Press. 

Wales, D., Skinner, L., & Hayman, M. (2017). The Efficacy of Telehealth-Delivered Speech and Language 

Intervention for Primary School-Age Children: A Systematic Review. International Journal of 

Telerehabilitation, 55–70. https://doi.org/10.5195/ijt.2017.6219 

Webex. (2021, July 1). Free Video Conferencing & Online Meetings | Webex Meetings. 

https://www.webex.com/video-conferencing 



 

222 

 

Weitlauf, A. S., Vehorn, A. C., Taylor, J. L., & Warren, Z. E. (2014). Relationship satisfaction, parenting 

stress, and depression in mothers of children with autism. Autism, 18(2), 194–198. 

https://doi.org/10.1177/1362361312458039 

Wetherby, A. M., Woods, J., Guthrie, W., Delehanty, A., Brown, J. A., Morgan, L.,  Holland, R. D., 

Schatschneider, C., & Lord, C. (2018). Changing Developmental Trajectories of Toddlers With 

Autism Spectrum Disorder: Strategies for Bridging Research to Community Practice. Journal of 

Speech, Language, and Hearing Research, 61(11), 2615–2628. https://doi.org/10.1044/2018_jslhr-l-

rsaut-18-0028 

Wolff, J. J., Gu, H., Gerig, G., Elison, J. T., Styner, M., Gouttard, S., Botteron, K. N., Dager, S. R., Dawson, 

G., Estes, A. M., Evans, A. C., Hazlett, H. C., Kostopoulos, P., McKinstry, R. C., Paterson, S. J., 

Schultz, R. T., Zwaigenbaum, L., & Piven, J. (2012). Differences in White Matter Fiber Tract 

Development Present From 6 to 24 Months in Infants With Autism. American Journal of Psychiatry, 

169(6), 589–600. https://doi.org/10.1176/appi.ajp.2011.11091447 

Woods, J. J., Wetherby, A. M., Kashinath, S., & Daly Holland, R. (2012). Early Social Interaction Project. In 

P. A. Prelock & R. J. McCauley (Eds.), Treatment of Autism Spectrum Disorders: Evidence-Based 

Intervention Strategies for Communication & Social Interaction (p. 189). Paul H. Brookes Publishing 

Co., Inc. 

World Health Organization. (2021, June 1). Autism spectrum disorders. https://www.who.int/news-room/fact-

sheets/detail/autism-spectrum-disorders 

Wright, S. (2019, July 23). Linguistic Validation – Everything you need to know: Mapi Institute. 

https://www.mapi-institute.com/questionnaires-and-translation/ourcatalog 

Yang, H. W., Burke, M., Isaacs, S., Rios, K., Schraml-Block, K., Aleman-Tovar, J., Tompkins, J., & Swartz, 

R. (2020). Family Perspectives toward Using Telehealth in Early Intervention. Journal of 

Developmental and Physical Disabilities, 33(2), 197–216. https://doi.org/10.1007/s10882-020-09744-

y 



 

223 

 

Yi, H., Siu, Q. K. Y., Ngan, O. M. Y., & Chan, D. F. Y. (2020). Parents’ Experiences of Screening, Diagnosis, 

and Intervention for Children with Autism Spectrum Disorder. American Journal of Orthopsychiatry, 

90(3), 297–311. https://doi.org/10.1037/ort0000433 

Yip, M. P., Chang, A. M., Chan, J., & MacKenzie, A. E. (2003). Development of the Telemedicine 

Satisfaction Questionnaire to evaluate patient satisfaction with telemedicine: a preliminary study. 

Journal of Telemedicine and Telecare, 9(1), 46–50. https://doi.org/10.1258/135763303321159693 

Yoder, P. J., & McDuffie, A. S. (2006). Treatment of Responding to and Initiating Joint Attention. In T. 

Charman & W. Stone (Eds.), Social & communication development in autism spectrum disorders: 

Early identification, diagnosis, & intervention (pp. 117–142). The Guilford Press. 

 



 

224 

 

Appendices  

Appendix 1 – Topic Guide for Semi-structured Interviews 

Topic guide for Study I of the action research (SLTs): 

- Tell me about your experience as SLT. 

- How do you think this experience shaped your practice with autistic children?     
- Describe your experience at the Autism Centre. 

- What do you think about the SLT practice at the Autism Centre? 
- Tell me about the early intervention service you provide.   

- What factors affect your decision about intervention goals? 
- How do you plan your intervention? 

- If you wish to change and improve the practice, what will you do? 
- Is there anything that you want to add?  

 

Topic guide for Study II of the action research (Parents): 

- Tell me about your experience as a mother of an autistic child. 
- What are the services that your child had received so far? Are they as expected? 

- Describe your experience at the Autism Centre.  
- Describe your experience with the SLT services.  

- Tell me about your role in the therapy.  
- How do you feel about being engaged in the therapy?  

- What do you expect from the therapy service provided by the SLTs? 
- What changes you expect to happen to your child after the early intervention? 

- If you wish to modify something related to the therapy what would you suggest?  
- Is there anything that you want to add?  
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Appendix 2 – Participatory Action Research Data Analysis Method Handout 

Data Analysis 

Inductive thematic analysis will be used across the data set to analyze the audio-recorded data 

collected from the semi-structured interviews and the discussions of the self -evaluation 

therapy checklist. Inductive analysis unlike deductive analysis, which involves coding the 

data and fitting it into themes based on researchers' theoretical knowledge and interests. 

Instead, inductive analysis is data-driven and is based strongly on what is said by participants 

(Braun & Clarke, 2006; Creswell, 2014). Manual coding of the SLTs transcribed interviews' 

and the development of thematic map will be done in a participatory meeting with all SLTs 

involved in the study. 

"what counts as a theme? 

A theme captures something important about the data in relation to the research question and 

represents some level of patterned response or meaning within the data set." 

In this study, the research aim is to develop a unified early intervention plan, parent-coaching 

strategies, and criteria for the intensity and duration of the early intervention service.  

The research question we are trying to answer from the semi-structured interviews with the 

SLTs is How different experiences shape SLTs' early intervention practice? 

Points to consider: 

1. "There will be a number of instances of the theme across the data set, but more 

instances do not necessarily mean the theme itself is more crucial." So, it is about 

researchers' judgements.  

2. "The importance of a theme is not necessarily dependent on quantifiable measures- but 

in terms of whether it captures something important in relation to the overall research 

question." 

3. "You can code individual extracts of data in as many different 'themes' as they fit into - 

so an extract may be uncoded, coded once, or coded many times, as relevant." 

4. "You do not have to smooth out or ignore the tensions and inconsistencies within and 

across data items." 

Manual coding steps during the analysis session: 

1. First, write notes on the texts you're analysing (usually on the margins) using colored 

pens to identify the codes. Ensure that all data extracts are coded. 

2. Second, match up data extracts with the same codes by cutting out the text that 

represents the code from the printed transcribed data of the interview.  

3. After matching together data extracts with the same codes, start sorting different 

codes into themes, and collate all the relevant coded data extracts within the 

identified themes. You might use tables or mind maps. You might need to set themes 

and sub-themes. You might also set a theme that includes all the data extract that are 

coded but does not seem to fit any of the created themes.  

4. Review and refine themes. 

A. Stage one: review at the level of the coded data extracts; read all the collated data 

extracts for each theme and consider whether they appear to form a coherent 
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pattern. If your candidate themes appear to form a coherent pattern, then move to 

the second stage. 

B. Stage two: consider the validity of individual themes in relation to the data set by 

re-reading the printed data set. Make sure the themes accurately reflect the 

meanings evident in the data set as a whole. Code any additional data within the 

themes that has been missed in earlier coding stages.  

5. Finally, define and name the themes to ensure there is not too much overlap between 

themes. Determine what aspects of the data each theme captures, consider how it fits 

into the whole data set, and in relation to the research question. 

 

Analysis of the written data collected from the checklists and medical documents will involve 

generating themes that are both data-driven/inductive (i.e., depending on the data) and theory-

driven/deductive (i.e., based on researchers' knowledge, themes may emerge from different 

intervention approaches) (Braun & Clarke, 2006). 

Moreover, the data will be analysed explicitly, with no interpretation of the data to a level that 

is beyond what is said or written (Braun & Clarke, 2006).  
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Appendix 3 - Thematic Analysis Results from SLTs' Data  

Themes  Subthemes  Codes 

Services Intensity and design  Intensity of intervention sessions 

Intervention session structure 

Parent-training 

Home-program follow-up tools 
Decision-making 

processes 

ASD severity 

Co-occurring (ADHD) 

IQ level 

Enrollment in educational centre 

Child's age  

Child's language level 

Parents' involvement 

Parents' preference 

Parents' educational level 

Family location   
Consulting SLTs 

Consulting other team members 

Challenges  Parental engagement in intervention 

Parents not attending intervention 
sessions 

Attending more than one intervention 
session per visit 

Other challenges 

Development  Criteria for the intensity of sessions 

Criteria for the duration of the 
intervention program 

Generalization of intervention goals 

Suggestions to improve SLT services 

Suggestions to enhance other services 
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Appendix 4 – Intention to Use Questionnaire (Arabic) 

 

 

 

 

ن باضطراب طيف التوحد  مدى تقبّل    طلاعاست لاستخدام تقنيات الطب  أهالي الأطفال المصابي 

اتيجية التقييم بواسطة الفيديو الإتصالي     واستر

 

 أرقام التواصل:            البريد الإلكتروني:                                            المشرفون:  

                                  t.loucas@reading.ac.uk                  4697 378 118 44+                   د. توم لوكاس 

 f.knott@reading.ac.uk                    7539 378 118 44+                د. فيونا نوت           

  

 ثة:الباح

 wafa.alatar@pgr.reading.ac.uk      +966114777714 Ext. 43729وفاء العطر                           

 

 

ي عن استخدام 
وع بحث  ي  الطب الاتصالي هذه الاستبانة جزء من مشر

التوحد  ف لأطفال المصابي   باضطراب طيا خدمة ف 

ي وأسرهم. نريد معرفة ما اذا كان مقدمي الرعاية للأطفال المصابي   بالتوحد سوف يستخدمون خدمات 
الطب الاتصالي ف 

 حال توافرها. 

ونية لتحسي   حالة  ة عن بُعدهو إيصال خدمات الرعاية الصحي ؟الطب الاتصالي ما هو  باستخدام طرق التواصل الالكتر

ل إل الحضور الشخصي إمثال، الحصول على خدمات الرعاية الصحية دون الحاجة المريض الصحية. على سبيل ال

ي المعالج العيادة أو المستشف  
والمكالمات الهاتفية وتطبيقات  المكالمات المرئيةباستخدام ، عن طريق مقابلة الأخصائ 

 ة. تف الذكيوااله

ي بحثنا، سنستخدم 
 للنجعل التدخل المبكر أسهل توف الطب الاتصالي ف 

َ
لأطفال المصابي   باضطراب طيف التوحد را

وأسرهم. يشمل التدخل المبكر تدريب الآباء والأمهات على كيفية مساعدة أطفالهم على التواصل الاجتماعي بأكت  الطرق 

ي فعالية. سوف يطلب من الوالدين تسجيل مقطع فيديو ل
ي  لأخصائ 

اتيجيات المعطاة ف  المعالج يوضح تطبيقهم للاستر

 . التدريب

 لك لإكمالك هذه الاستبانة. لن تأخذ أكت  من 
ً
 لذلك، سنكون شاكرين جدا

ً
دقائق من وقتك. هذه الاستبانة  ٥تبعا

 
َ
ي أي مكان على هذه الاستبانة. مجهولة تماما

 ، يرجى عدم كتابة اسمك ف 

ي الجامعةأمن فريق والموافقة عليه تمت مراجعة هذا الاستبيان 
ي مدينة الأمت  سلطان الطبية  خلاقيات البحث ف 

وف 

 .أشكرك جزيل الشكر على وقتك ومساعدتك العسكرية. 

 

 

School of Psychology and Clinical 
Language Sciences 
Whitenights 
Reading, RG6 6AL 

 

 

mailto:t.loucas@reading.ac.uk
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 استبانة مدى التقبّل

 

 مكان السكن: ...................................... 

   تمت التعبئة من قبل:   ⃝ الأم   ⃝ الأب   ⃝ آخر

 

التجارب السابقة.  -القسم الأول  لا نعم 

الاتصالي من قبل. سمعت عن الطب      

   استخدمت خدمات الطب الاتصالي من قبل. 

ي ب"نعم"، يرجى ذكر أي نوع من 
لو قمت بإجابة السؤال الثانن

   وسائل الطب الاتصالي قمت باستخدامه؟ 
 

ي 
نية الاستخدام.  -القسم الثانن أوافق   

 بشدة

لا أوافق  أوافق

 ولا أرفض

لا أوافق  لا أوافق

 بشدة

      استخدام الطب الاتصالي لخدمة المريض فكرة جيدة. 

 . ي خدمة طفلىي
 ف 
َ
       أعتقد أن الطب الاتصالي قد يكون مفيدا

أنوي استخدام الطب الاتصالي لخدمة طفلىي اذا أصبح 

 .
َ
 متوفرا

     

أعتقد أن لدي القدرة على استخدام الطب الاتصالي لمساعدة 
 .  طفلىي

     

 بالنسبة لي سوف يسمحون باستخدامي للطب الأشخاص 
المهمي  

 .  الاتصالي
     

عند ضمان الخصوصية، لا مانع لدي من استخدام فيديو خاص 

 . ي وبطفلىي مع الأخصائية كجزء من الطب الاتصالي  ئى

     

ي تجربة استخدام الطب الاتصالي مع حالات  -القسم الثالث
فن

استخدام مقاطع فيديو اضطراب طيف التوحد سوف يتم 
ن الوالدين والطفل المصاب لإعطائهم  توضح التفاعل بي 

 التوجيهات كجزء من التدريب. 

     

ي البحث المتضمن على تجربة الطب 
 بالمشاركة ف 

َ
سأكون مهتما

ي التدخل المبكر لاضطراب طيف التوحد. 
 الاتصالي ف 

     

ي لا مانع لدي من مشاركة مقطع فيديو مع 
الأخصائية الباحثة ف 

 .  جلسة الطب الاتصالي
     

لا مانع لدي من مشاركة مقطع فيديو مع الأخصائية الباحثة ومع 
 . ي جلسة الطب الاتصالي

 باحثة ثانية ف 
     

سأسمح للأخصائية الباحثة بحفظ الفيديو لمشاهدته مرة أخرى 
ي وقت لاحق

بعد ذلك. . ف   ملاحظة: سيتم حذف الفديو 

     

سأسمح للأخصائية الباحثة بحفظ الفيديو لمشاهدته مرة أخرى 

ي وقت لاحق مع باحثة ثانية. 
بعد   ف  ملاحظة: سيتم حذف الفديو 

 ذلك.
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Appendix 5 – Parent-Child Interaction Measure (PCIM) Initial Draft  

Definitions of Parent and Child Codes: 

Key Child Code Definition  

J Initiated joint 

attention (IJA) 

Spontaneous initiation of joint attention by shifting her/his eye gaze 

from an object to the parent, for the purpose of sharing a topic or focus 

with the parent, either action, feelings/emotions, experiences, games or 

objects. It involves a reference to the parent and the object by 

coordinated looking, showing, giving, body orientation or 

acknowledgement of the other’s focus.  

- Do NOT use this code if the child’s initiation may have been 

elicited by parent’s movement or verbalization.  

- The child does NOT have to look back to the object.  

- Use this code if the child IJA using eye gaze accompanied with 

pointing for the purpose of showing.  

R Responding to 

joint attention 

(RJA) 

Response to joint attention elicited by the parent. The child must shift 

her/his eye gaze following parent’s eye gaze or pointing gesture to an 

object, for the purpose of responding to a topic or focus with the parent. 

It involves a reference to the parent and the object by coordinated 

looking, showing, sharing or giving, body orientation or 

acknowledgement of parent’s focus.  

M Imitation This code is used for child’s intent to imitate the parent using physical, 

gestural, vocal and speech behaviours with appropriate intonation.  

- This code of imitation must always be spontaneous (not physically 

prompted).   

- This code is used for the imitation of conventional and 
unconventional gestures. Conventional gestures are gestures with 

social meaning e.g., nodding instead of “yes” or shaking head for 

“no”. Unconventional gestures are gestures with no social meaning 

e.g., drinking out of a toy cup. 

- Child’s attempt to repeat parent’s speech or vocalizations with 

identical intonation is considered echolalia, and must NOT be 
scored using this code.   

C Initiated social-

communication 

act (ISCA) 

This code is used for any meaningful context-related communication 

act initiated by the child for the purpose of socializing.  

- Use this code for any communication act verbal or non-verbal in 

which the child is communicating for the purpose of sharing, giving 

or showing e.g., pointing for the purpose of sharing an event or 
pointing for the purpose of showing the parent an object without 

coordinated looking. 

- Use this code for any verbal communicative act e.g., comments 

produced by the child for the purpose of spontaneously referring to 

an event, object, person, or action, with or without coordinated 
looking.  

- Self-directed verbal communicative act must NOT be coded unless 

they are clearly part of a social interaction with the parent.  

N Maintaining 

social interaction 

(MSI) 

This code is used for any meaningful context-related communication 

act verbal or non-verbal produced by the child to maintain an interaction 

with the parent with or without coordinated looking. 

- Use this to code every turn-taking exhibited by the child to maintain 

social interaction with the parent e.g., the child imitated the parent 
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by drinking from a toy cup (if the parent did not ask the child, it will 

be coded as imitation, if the parent asked the child to take-turn, it 

will be coded as maintain social interaction MSI) then, if the child 

gives the parent the cup to take-turn, it will be coded as another 

attempt to MSI.  

T Terminating 

social interaction 

(TSI) 

This code is used when a social interaction is terminated by the child. 

The child may end a social interaction by running away from the parent, 

shifting his attention to a new object or action, or by using avoidance 

behaviours e.g., crying or lying on the floor.  

I Initiated request 

(IR) 

This code is used for any communicative act initiated by the child, 

verbal or non-verbal where an object or action (e.g., to open a snack or 

to blow bubbles) is requested. This code is also used when the child 

requests a game or activity, i.e., tickling.  

P Prompted 

request (PR) 

This code is used for any communicative act verbal or non-verbal 

prompted by the parent, where an object or action (e.g., to open a snack 

or to blow bubbles) is requested.  

- Use this code when the parent prompts the child either verbally or 
non-verbally, including full or partial physical prompting and 

gestural prompting.  
Parent Code Definition  

A Asynchronous 

communication 

act 

This code is used for any asynchronous communicative act verbal or 

non-verbal used to direct or instruct the behaviour of the child or used 

to elicit a direct response from the child to a question e.g., command or 

question.  

S Synchronous 

communication 

act 

This code is used for any synchronised face-to-face interaction aimed 

to support and facilitate the behaviour of the child for the purpose of 

initiating and maintaining the flow of the interaction and child’s 

attention by acknowledging child’s focus of interest and using timely 

reciprocal communication.  

- This code is used for any verbal communicative act produced by the 

parent, including comments, statements, and acknowledgement. 

- This code is also used for any non-verbal communicative act 
produced by the parent, including movements and facial 

expressions. 

- Use this code when parent imitate the child’s either verbally or 

through movements and gestures.  

- This code is used ONLY when child is attending or parent must 
wait until the child is refocused, pacing their actions to maximise 

the child’s attention i.e., pausing to give the child a chance to act. 

Parent/Child Code Definition  

D Dyadic 

interaction (DI) 

This code is used when a synchronous communication act followed by 

maintaining social interaction (MSI) or responding to joint attention 

(RJA).  
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Appendix 6 – Intervention Program 

 

Session # Child Goals Parent Learning Outcomes 

One   1. Improve joint attention (Green 
et al., 2010; Rogers, Dawson & 
Vismara, 2012, p.63). 

By the end of this session the parent must be able 

to facilitate child’s joint attention by: 

1. Adjusting the environment by minimizing 
distractions (Ingersoll & Dvortcsak, 2010, 

p.72; Rogers et al., 2012, p.65).  
2. Identifying what the child is attentive to 

(Green et al., 2010; Rogers et al., 2012, p.65; 
Sussman, 2012, p.2). 

3. Trying to be close, on the same level, and face 
to face with the child during play (Rogers et 
al., 2012 p.152).   

4. Following child's lead (Ingersoll & 

Dvortcsak, 2010, p.77; Rogers et al., 2012 
p.65; Sussman, 2012, p.85) 

5. Imitating child's sounds, gestures, facial 
expressions, actions, and words (Ingersoll & 

Dvortcsak, 2010, p.85; Rogers et al., 2012, 
p.84; Sussman, 2012, p.102). 

6. Pause and wait.  

 

Examples of activities: 

• Playing time: play with the child in the same way he plays (opening and closing 

drawers – lining up cars – spinning wheels of the cars) (ESDM) 

• Playing time (bubble example): let the child catch the bubble, pop up the bubble and 

hold the bubble away to give the child opportunity to look to the bubble then to you 

(Griffin & Sandler, 2009, p.64). 

• Playing time (balloon example): by blowing a balloon up gradually, pausing and 

waiting between each breath with exaggerated facial expressions during blowing 

(Griffin & Sandler, 2009, p.68). 
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Session # Child Goals Parent Learning Outcomes 

Two  1. Engage in dyadic joint activities 
(Rogers et al., 2012 p.91; Rogers 
& Dawson, 2010 p.110; 
Sussman, 2012, p.137).  

By the end of this session the parent must be able 

to enhance child's engagement through playing 

by: 

1. Finding reciprocal parent-child activity i.e., 
tickling, peek a boo, flying through the air 

(Rogers et al., 2012, p.95; Sussman, 2012, 
p.161-187).  

2. Keeping parent turn short so the child does not 
lose interest. 

3. Pause and wait. 
4. Adding appropriate sound effect i.e., language 

or vocalization (Green et al., 2010; Rogers et 
al., 2012 p.111).   

 

Examples of activities:  

• People play: horse game – tickling – swinging – peekaboo.  

• Bathing time: use bubbles in the tub to place in your child arm; thin rinse away by 
pouring water and repeat (Rogers & Dawson, 2010, p.98). 

• Dressing time: peekaboo with a shirt or pants (Rogers & Dawson, 2010, p.98). 
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Session # Child Goals Parent Learning Outcomes 

Three 1. Functional/pretending play 
(Rogers et al., 2012, p.263; 
Sussman, 2012, p.364).   

By the end of this session the parent must be able 

to enhance child's playing skills by: 

1. Selecting double sets of toys or objects to 
teach functional play acts by imitation 
(Rogers et al., 2012, p.263; Rogers & 

Dawson, 2010, p.147). 
2. Trying to be close up, on the same level, and 

face to face with the child during play (Rogers 
et al., 2012 p.152).    

3. Providing appropriate physical prompt if 
needed and fading to reach spontaneous 
response (Rogers et al., 2012, p.310; Rogers 
& Dawson, p.164, 2010). 

4. Adding appropriate sound effect i.e., language 
or vocalization (Green et al., 2010; Rogers et 
al., 2012 p.111).    

 

Examples of activities for functional play: 

• Mealtime: using feeding utensils, encourage the child to feed you a bite using her 
spoon. Also show the child how to feed a doll with your spoon.  

• Story time: have a doll or animal sit beside your child, show pictures and label them 
for you child, then for the doll. 

 

Examples of activities for functional play: 

• Sand and water play: build sand caves for toy animals or people using plastic 

containers; dig a swimming hole or use cars and trucks to make roads. 

• Play with boxes: with a little imagination, boxes can be turned into cars, planes, trains, 

and rocket. 

• Dress-up: create hats from ice-cream containers, shoes from tissue boxes, robes from 

old sheets or an elephant trunk from old stockings. 

• Finger puppet play: have your child come up with a story and script and characters 

and use finger puppets to put on a play. 

• Pretend to be a doctor with stuffed animals: pretending to be a doctor and giving 

their stuffed animal friends checkups and shots. 
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Session # Child Goals Parent Learning Outcomes 

Four  1. Turn-taking (Ingersoll & 
Dvortcsak, 2010, p.112; 
Sussman, 2012 p.111).  

 By the end of this session the parent must be able 

to teach their child to take turns by: 

1. Choosing an activity that has a very short 
waiting period (Ingersoll & Dvortcsak, 2010, 
p.115).  

2. Parent may choose to teach turn taking 
through daily routine activities i.e., dressing, 
eating, and tooth brushing (Sussman, 2012, 
p.260).  

3. Using a visual cue to indicate whose turn it is 
and use turn taking language (my turn, your 
turn) (Sussman, 2012, p.121).  

4. Waiting for the child to communicate his turn 

(Ingersoll & Dvortcsak, 2010, p.115). 
5. Modelling turn taking with another child or 

sibling (Sussman, 2012, p.116).  

Examples of activities for turn-taking: 

• Mealtime: 

- During the meal: the mother takes a bite and saying “my turn”, then the child takes 
another bite and saying “your turn”  

- At the end of the meal (cleaning up): The mother first takes the spoon and put it in 
the tray then help the child to take the plate and put it in the tray, after that the 

mother will take the cup and also put it in the tray….. continue. Add some language 
“My turn .. spoon” – “your turn .. plate”.  

• Dressing time: 

- The mother combs her hair and saying “my turn ..comb”, then give the brush to the 

child help him/her to comb his/her hair and saying “your turn .. comb”. 
- The mother will put the perfume and saying “my turn .. perfume” then give it to the 

child help him/her put the perfume and saying “your turn .. perfume”.  
- The mother put on one sock “my turn” you put on one sock “your turn”.  

• Playing time (car example): taking the car from the child and saying “my turn”, keep 
it short and return the car to the child and saying “your turn”.  

• Playing time (ball example): to play with the child handball, keeping in mind short 

turns to keep the child interested. (Ingersoll & Dvortcsak, 2010, p.52) 

• Playing time (Legos example): to take turns with the child during build up Legos. 
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Session # Child Goals Parent Learning Outcomes 

Five  1. Imitation of adult's non-verbal 
and verbal communication 
(Rogers et al., 2012, p.166). 

By the end of this session the parent must be able 

to teach their child to imitate by: 

1. Selecting double sets of toys or objects and 
giving the child chance to start playing then 
imitate child’s movements and vocalizations 

and expect the child to imitate back.  
2. Adding appropriate sound effect i.e., language 

or vocalization (Rogers & Dawson, 2010, 

p.138; Sussman, 2012, p.117). 

3. If needed: starting with appropriate prompt 

(e.g., physical or visual) and fading to reach 

spontaneous response.  

4. Reinforcing child's attempts to imitate adult's 

behaviour and communication (Rogers et al., 

2012, p.180).  

 

Examples of activities for imitation: 

• Waving “bye bye”: every time he leaves a place. 

• Nursery rhymes: “if you are happy and you know claps your hand” – “the wheels on 
the bus goes round and round”.  

• Meal time:  /?amm/ sound every time the child eat -  /?ah/ sound for hot food - adding 

drinking sound.  

• Playing time (bubbles example): to pop bubble using different actions (with fingers 
or clapping hands together or stomping on them with feet) and adding /pa/ sound.  

 

 

 

 

 

 

 

 

 

 

 

 



 

237 

 

Session # Child Goals Parent Learning Outcomes 

Six  1. Request non- verbally by (give 
me) gesture (Green et al., 2010; 
Rogers & Dawson, 2010, p.163; 
Rogers et al., 2012, p.140). 

By the end of this session the parent must be able 

to train the child to request non-verbally by: 

1. Selecting a highly preferred object (Rogers et 
al., 2012, p.235; Rogers & Dawson, 2010, 
p.161; Sussman, 2012, p.56).  

2. Creating lots of practice opportunities; build 
in barriers so the child needs help to practice 
"give me" gesture (Ingersoll & Dvortcsak, 
2010, p.126; Rogers et al., 2012, p.143; 

Rogers & Dawson, 2010, p.163; Sussman, 
2012, p.86). 

3. Trying to be close up, on the same level, and 
face to face with the child (Rogers et al., 2012 

p.152).   
4. Developing a balance between parent's and 

child's initiations i.e., do less so the child does 
more (Rogers et al., 2012, p.141). 

5. Pause and wait (Rogers et al., 2012, p.142; 
Rogers & Dawson, 2010, p.163; Sussman, 
2012, p.88).  

6. Starting with appropriate prompt (e.g., 

physical or visual) and fading to reach 
spontaneous response (Rogers et al., 2012, 
p.310; Rogers & Dawson, p.164, 2010). 

7. Increasing the distance (Rogers et al., p.234, 

2012; Sussman, 2012, p.86). 

 

Examples of activities:  

• Mealtime: requesting his favorite food non-verbally by using “Give me” gesture. 

• Bathing time: requesting bath toys non-verbally by using “Give me” gesture (Rogers 

& Dawson, 2010, p.142). 

• Playing time (Legos example): requesting the Legos one by one to build up.  
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Session # Child Goals Parent Learning Outcomes 

Seven  1. Pointing for requesting (Rogers 
& Dawson, 2010, p.165; Rogers 
et al., p.235, 2012), and for 
sharing and showing purposes 

(Rogers & Dawson, 2010, 
p.166; Rogers et al., 2012, 
p.237). 

By the end of this session the parent must be able 

to teach their child to point to meet her needs and 

to socialize by: 

1. Selecting a highly preferred object (Rogers et 
al., 2012, p.235; Rogers & Dawson, 2010, 

p.161; Sussman, 2012, p.56) 
2. Creating lots of practice opportunities; build 

in barriers so the child needs help to get the 
object because it is out of her reach (Green et 

al., 2010; Rogers et al., 2012, p.234; Sussman, 
2012, p.86).  

3. Teaching the child how to point to the object 
she needs (Rogers et al., 2012, p.234).  

4. Starting with appropriate prompt (e.g., 
physical or visual) and fading to reach 
spontaneous response (Rogers et al., 2012, 
p.310; Rogers & Dawson, p.164, 2010). 

5. Increasing the distance (Rogers et al., p.234, 
2012; Sussman, 2012, p.86). 

6. Teaching the child how to point to objects to 
share experience (to show or comment) 

(Rogers et al., p.237, 2012).  
 

Examples of activities for pointing: 

• Story time: when you read books to your child point to the pictures or specific objects 

you see. 

• Bubble play: when you blow bubbles for your child and pop the bubbles with your 
fingers. 

• Daily life activities: when pointing to things that are close by, like an interesting toy 
that’s nearby when you are playing together, or a motivating snack that’s just slightly 
out of reach. You can try pointing to things that are a little farther away, such as 
something interesting across the room. 

• Play pointing games: point to your body parts and the child’s body parts and name it.  
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Session # Child Goals Parent Learning Outcomes 

Eight   1. Improve language skills 
(Ingersoll & Dvortcsak, 2010, 
p.96; Rogers et al., 2012, p.303).  

By the end of this session the parent must be able 

to stimulate child’s language by: 

1. Trying to be close, on the same level, and face 
to face with the child (Rogers et al., 2012 
p.152).  

2. Avoid questions (Ingersoll & Dvortcsak, 
2010, p.101).  

3. Model language around child’s focus of 
interest (Ingersoll & Dvortcsak, 2010, p.100).  

4. Naming the targeted object using clear and 
exaggerated language i.e., short and clear 
phrases (Ingersoll & Dvortcsak, 2010, p.104; 
Sussman, 2012, p.196).   

5. Provide focused stimulation by using the 
same words (Ingersoll & Dvortcsak, 2010, 
p.104).  

6. Training the child to follow simple commands 

through daily routine activities i.e., dressing, 
eating, and tooth brushing (Rogers et al., 
2012, p. 310).  

7. Pause and wait (Rogers et al., 2012, p. 310; 

Sussman, 2012, p.86). 
8. Starting with appropriate prompt (e.g., 

physical or visual) and fading to reach 
spontaneous response (Rogers et al., 2012, 

p.310; Rogers & Dawson, p.164, 2010).   
 

Examples of activities: 

• Mealtime:  

- Preparing for the meal: open the refrigerator. (Ingersoll & Dvortcsak, 2010, p.104) 

- During eating: give me one piece – hold the water or juice container and say “give me your 

cup”. (Ingersoll & Dvortcsak, 2010, p.91) 

- At the end of the meal: clean up – give me “spoon – plate – fork – cup” – put it in the 

garbage – wash your hand.  

• Dressing time: give me sock – give me shoes – comb your hair – wear your sock – wear 

your shoes – wear your shirt – wear your pants.  

• Tooth brushing time: take the brush – put the toothpaste - Brush your teeth – rinse – wash 

your hand.  

• Hand washing time: open the tap –– put the soap – wash your hands – take the tissue – 

wipe your hand – put it in the garbage.  

• Bathing time: give your child directions to help prepare for the bath e.g., get your towel – 

get the soap – turn on the water. (Ingersoll & Dvortcsak, 2010, p.91). 
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Appendix 7 - Feasibility Study Demographics Form 

 

 
 
 
 

دراسة جدوى تدريب أمهات أطفال ذوي اضطراب التوحد على تطبيق علاج للتواصل الاجتماعي عن بعد بواسطة الطب 
 الاتصالي 

ةمعلومات المشارك  

 

 
 

 :ةاسم المشارك

 : العمر  
 

 : المستوى التعليمي   دراسات عليا□جامعي       □دبلوم         □ثانوي        □متوسط      □
 

 الوظيفة )إن وجد(:  
 

وجة               □  أرملة□منفصلة                   □متر 
 

 : الحالة الإجتماعية
 

 : الجنسية 
 

ي              □ ي             □عرئى
 غت  ذلك□إفريفر

 
: الأ  ي

 صل العرفر
 

   : )المدينة(مقر الإقامة  
 

 عدد الأخوة:  
 

هل يوجد من أفراد العائلة من هو من ذوي الاحتياجات  
الخاصة أو يحتاج رعاية خاصة مثل كبار السن؟ اذا كان 
 الجواب نعم، الرجاء ذكر الإعاقة أو المشكلة الصحية. 

 
ي البيت؟ مربية أو  

هل الأم المشاركة لديها مساعدة ف 
 يقدمون المساعدة؟خادمة أو ابن أو ابنه 

 
هل الطفل المشارك يأخذ أي أدوية؟ الرجاء ذكرها  

 ووصف الجرعة. 
 

فصول □مركز احتياجات خاصة       □مركز للتوحد       □مدرسة عادية       □
 غت  ملتحق□دمج مع أطفال طبيعيي           

 

 التحاق الطفل بمدرسة أو مركز: 
 
 

هل تلفر الطفل جلسات تخاطب أو جلسات سلوكية  
 أثناء الدراسة؟ الرجاء ذكر التفاصيل. 

 
 ناطق )جُمل(□ناطق )كلمات مفردة(       □غت  ناطق       □
 

 مستوى الطفل اللغوي: 
 

 
 

ي رعاية الطفل المشارك من 
كم كان الوقت المستغرق ف 

ل ناحية تطبيق التدريبات وتعزيز التواصل واللعب خلا
 اليوم؟

 
ي المواصلات:  □لا□نعم                  

 وجود صعوبة ف 
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Appendix 8 – Telehealth Usability Questionnaire (English) 

University of Pittsburgh 
School of Health and Rehabilitation Sciences 
 

 

 

TELEHEALTH USABILITY QUESTIONNAIRE (TUQ) 

 

 

  
N/
A 

 1 2 3 4 5 6 7  

1. 
Telehealth improves my access to healthcare 
services. 

 DISAGREE        AGREE 

2. 
Telehealth saves me time traveling to a 
hospital or specialist clinic. 

 DISAGREE        AGREE 

3. Telehealth provides for my healthcare need.  DISAGREE        AGREE 

4. It was simple to use this system.  DISAGREE        AGREE 

5. It was easy to learn to use the system.  DISAGREE        AGREE 

6. 
I believe I could become productive quickly 
using this system 

 DISAGREE        AGREE 

7. 
The way I interact with this system is 
pleasant. 

 DISAGREE        AGREE 

8. I like using the system.  DISAGREE        AGREE 

9. The system is simple and easy to understand.  DISAGREE        AGREE 

10. 
This system is able to do everything I would 
want it to be able to do. 

 DISAGREE        AGREE 

11. 
I can easily talk to the  clinician using the 
telehealth system. 

 DISAGREE        AGREE 

12. 
I can hear the clinician clearly using the 
telehealth system. 

 DISAGREE        AGREE 

13. I felt I was able to express myself effectively.  DISAGREE        AGREE 

14. 
Using the telehealth system, I can see the 
clinician as well as if we met in person. 

 DISAGREE        AGREE 

15. 
I think the visits provided over the telehealth 
system  are the same as in-person visits. 

 DISAGREE        AGREE 

16. 
Whenever I made a mistake using the system, 
I could recover easily and quickly. 

 DISAGREE        AGREE 

17. 
The system gave error messages that clearly 
told me how to fix problems. 

 DISAGREE        AGREE 

18. 
I feel comfortable communicating with the 
clininician using the telehealth system. 

 DISAGREE        AGREE 

19. 
Telehealth is an acceptable way to receive 
healthcare services. 

 DISAGREE        AGREE 
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20. I would use telehealth services again.  DISAGREE        AGREE 

21. 
Overall, I am satisfied with this telehealth 
system. 

 DISAGREE        AGREE 

 

 

Please provide comments about the telehealth system: 
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Appendix 9 – Telehealth Usability Questionnaire (Arabic) 

University of Pittsburgh 
School of Health and Rehabilitation Sciences 
 

 

 
  استخدام الطب الاتصالي سهولةاستبانة    

 
 

 غ / م  1 2 3 4 5 6 7 
  

موافق            لا أوافق  إلى خدمات الرعاية من وصولي  حسنالطب الاتصالي ي
. الصحية  

1  

موافق          لا أوافق  
سفر إلى في ال مبذولالوقت ال الطب الاتصالي يوفر علي

.المستشفى أو العيادة المتخصصة  
2  

موافق            لا أوافق  .3 الطب الاتصالي يزودني باحتياجي من الرعاية الصحية  

موافق          لا أوافق   النظام بسيطاَ.كان استخدام هذا  4  

موافق            لا أوافق  م.دام النظااستخ كان من السهل تعلم  5  

موافق          لا أوافق   أعتقد انه يمكنني أن أصبح منتجاَ بسرعة باستخدام هذا
 النظام.

6  

موافق            لا أوافق   مرضية.الطريقة التي أتفاعل بها مع هذا النظام  7  

موافق          لا أوافق    . 8 أحب استخدام النظام  

موافق            لا أوافق  لنظام بسيط وسهل الفهما .  9  

موافق          لا أوافق   أريد منه القيام به. هذا النظام قادر على القيام بكل ما  10  

موافق            لا أوافق  
الممارس الصحي بواسطة نظام يمكنني التحدث بسهولة إلى 

 الطب الاتصالي.
11  

موافق          لا أوافق  
يمكنني سماع الممارس الصحي بوضوح بواسطة نظام   

الاتصالي.الطب   
12  

موافق            لا أوافق  .13 شعرت بأنني قادر على التعبير عن ذاتي بشكل فعال  

موافق          لا أوافق   باستخدام نظام الطب الاتصالي، أستطيع رؤية الممارس
شخصياَ.الصحي كما لو أنني قابلته   

14  

موافق            لا أوافق  
أعتقد أن الزيارات المقدمة عبر نظام الطب الاتصالي تعادل 

 الزيارات الشخصية.  
15  

موافق          لا أوافق  
تعديل الخطأ  أستطيعكلما أخطأت في استخدام النظام، 

.بسهولة وبسرعة  
16  

موافق            لا أوافق  يةكيفعطل أرشدتني بوضوح إلى عطى النظام رسائل أ 
.المشاكل إصلاح  

17  

موافق          لا أوافق  
باستخدام  ممارس الصحي التواصل مع ال أثناء  أشعر بالراحة

طب الاتصالي.نظام ال  
18  
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موافق            لا أوافق   الطب الاتصالي طريقة مقبولة لتلقي خدمات الرعاية
 الصحية. 

19  

موافق          لا أوافق  مجدداً. ات الطب الاتصاليأود استخدام خدم  20  

موافق            لا أوافق   .21 بشكل عام، أنا راض عن نظام الطب الاتصالي  

 

 

                                  : طب الاتصاليحول نظام ال  كتعليقاتتزويدنا ب  يرجى     
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Appendix 10 – Frequency Rating Results for Intervention Fidelity 

#  Strategy  ED13 FS12 FT14 GA18 

FA NA PA FA NA PA FA NA PA FA NA PA 

1 1. Adjusting environment. 1 0 0 0 0 1 0 1 0 1 0 0 

2. What child's is attentive to. 1 1 1 1 2 2 2 0 1 1 0 0 

3. Same level, face-to-face. 1 0 0 1 0 0 5 2 7 1 0 0 

4. Follow child's lead. 5 3 0 1 5 0 2 8 1 4 0 1 

5. Imitating the child. 4 0 0 0 2 0 7 0 13 8 2 1 

6. Pause & wait.  4 1 0 0 5 0 4 9 2 1 1 0 

2 1. Finding reciprocal activity. 8 0 0 3 0 0 4 0 1 2 0 0 

2. Keeping parent turn short. 23 0 0 4 1 1 19 0 8 2 1 3 

3. Pause & wait. 16 7 1 3 1 2 17 0 9 3 3 5 

4. Adding sound effect.  6 0 1 8 4 6 1 0 0 5 1 0 

3 1. Double sets of toys. 3 1 0 0 2 1 2 0 0 0 2 0 

2. Same level, face to face.  1 0 0 1 0 0 3 0 0 2 0 0 

3. Appropriate prompt.  13 2 1 4 1 2 0 3 0 4 2 0 

4. Adding sound effect.  19 5 10 13 1 3 0 0 1 41 3 1 

4 

  

  

  

  

1. Choosing short activity.  7 0 0 1 0 0 3 0 0 2 0 0 

2. Apply goal using ADL. M M M M M M 1 0 0 2 0 0 

3. Using visual cue. 25 0 4 0 2 3 21 0 4 7 5 2 

4. Waiting for the child. 2 11 0 0 5 0 16 0 0 2 3 1 

5. Modelling with another chid.  7 0 0 M M M 0 1 0 M M M 

5 1. Double sets of toys. 4 3 0 0 1 0 0 2 0 3 0 0 

2. Adding sound effect. 12 0 4 9 4 1 1 0 0 2 0 1 

3. Appropriate prompt.  15 0 0 1 4 1 9 0 40 1 0 1 

4. Reinforcing child's imitation.  4 7 14 1 1 0 7 2 0 2 0 0 

6 

  

  

  

  

  

1. Selecting preferred object. 3 0 0 1 1 0 1 0 0 2 0 0 

2. Creating opportunities.  14 1 2 0 3 7 6 0 0 9 1 1 

3. Same level, face-to-face. 1 0 0 1 0 0 1 0 0 2 0 0 

5. Pause & wait. 4 0 1 0 0 3 4 2 1 5 1 2 

6. Appropriate prompt. 1 5 5 0 4 0 3 0 2 1 7 0 

7. Increase distance.  M M M M M M M M M M M M 

7 1. Selecting preferred object. 1 0 1 0 2 1 2 0 0 1 0 0 

2. Creating opportunities.  5 0 0 2 4 0 1 0 1 0 3 3 

3. Teaching how to point. M M M M M M M 2 0 5 2 0 

4. Appropriate prompt. 4 0 0 1 1 0 7 1 0 3 2 0 

5. Incease distance. 2 0 0 0 0 1 0 2 0 0 1 0 

6. Point to share experience.  1 0 0 M M M 1 0 0 M M M 

8 

  

  

  

  

  

  

1. Same level, face-to-face. 3 1 1 1 0 0 2 0 0 0 1 0 

2. Avoid questions. 3 0 0 3 0 0 0 4 0 1 0 0 

3. Model language around child's 

focus.  

31 5 1 5 0 0 0 2 0 1 1 0 

5. Use same words. 4 0 0 2 0 0 1 0 0 M M M 

6. Follow commands using ADL. 3 0 0 3 0 2 M M M M M M 

7. Pause & wait. 5 0 1 0 3 0 5 1 2 0 1 0 

8. Appropriate prompt.   5 0 0 1 1 3 11 0 0 0 1 0 

Sum 271 54 48 71 60 40 169 43 93 76 43 20 

Total opportunities  373     171     305     139     

FA strategies % 73%     42%     55%     55%     

FA+PA  319 
  

111 
  

262 
  

96 
  

FA+PA % 86 
  

65 
  

86 
  

69 
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#  Strategy  JB20 NF23 RF26 TA16  

FA NA PA FA NA PA FA NA PA FA NA PA 

1 1. Adjusting environment. 1 0 7 0 3 0 0 4 2 0 1 0 

2. What child's is attentive to. 4 0 0 1 4 0 0 1 2 1 0 0 

3. Same level, face-to-face. 1 0 0 2 2 0 0 0 3 0 0 1 

4. Follow child's lead. 4 0 0 1 1 0 0 3 1 1 3 0 

5. Imitating the child. 1 2 0 0 1 0 0 2 0 0 8 0 

6. Pause & wait.  1 4 0 0 1 0 0 3 1 1 13 8 

2 1. Finding reciprocal activity. 2 0 1 1 0 1 2 0 0 4 0 1 

2. Keeping parent turn short. 27 4 0 1 1 0 3 0 0 3 1 0 

3. Pause & wait. 3 0 0 1 2 0 3 0 0 0 10 1 

4. Adding sound effect.  36 0 5 1 0 0 2 0 1 9 2 1 

3 1. Double sets of toys. 2 0 0 2 0 0 0 1 0 2 0 1 

2. Same level, face to face.  1 1 0 2 0 0 0 1 1 2 0 0 

3. Appropriate prompt.  3 1 0 7 1 0 2 1 2 0 14 0 

4. Adding sound effect.  12 0 0 9 0 0 1 2 2 5 13 7 

4 

  

  

  

  

1. Choosing short activity.  2 0 0 2 0 0 3 0 0 1 0 0 

2. Apply goal using ADL. M M M 3 0 0 2 0 0 M M M 

3. Using visual cue. 15 7 0 0 8 0 0 3 0 5 12 2 

4. Waiting for the child. 6 4 0 3 0 0 0 3 0 1 13 0 

5. Modelling with another chid.  M M M 3 1 0 M M M 0 0 1 

5 1. Double sets of toys. 0 1 0 0 1 0 0 1 0 0 1 1 

2. Adding sound effect. 2 0 0 5 1 0 1 0 2 23 3 19 

3. Appropriate prompt.  0 2 0 0 4 0 0 1 0 1 1 19 

4. Reinforcing child's imitation.  0 0 0 3 0 0 1 0 0 4 2 0 

6 

  

  

  
  

  

1. Selecting preferred object. 3 0 0 2 0 0 0 0 1 1 0 2 

2. Creating opportunities.  11 6 0 2 0 0 0 2 2 1 2 0 

3. Same level, face-to-face. 1 0 0 2 0 0 0 2 0 0 0 1 

5. Pause & wait. 5 2 0 3 0 0 0 0 3 0 2 3 

6. Appropriate prompt. 6 0 5 4 2 0 0 2 2 0 6 0 

7. Increase distance.  M M M M M M M M M M M M 

7 1. Selecting preferred object. 2 1 0 2 0 0 1 0 0 1 0 1 

2. Creating opportunities.  6 0 0 4 0 0 3 0 1 1 0 0 

3. Teaching how to point. 1 0 0 3 0 0 0 1 1 1 0 4 

4. Appropriate prompt. 3 0 5 2 1 0 2 2 3 5 0 3 

5. Increase distance. 1 0 0 0 1 0 0 1 0 0 0 1 

6. Point to share experience.  M M M 0 1 0 1 0 0 0 1 0 

8 

  

  

  

  

  
  

1. Same level, face-to-face. 3 0 0 3 0 0 1 1 0 0 0 1 

2. Avoid questions. 0 2 0 2 0 0 0 1 0 1 0 0 

3. Model language around 

child's focus.  

3 0 0 2 9 0 2 1 1 1 6 14 

5. Use same words. 1 0 0 1 0 0 1 4 0 0 1 0 

6. Follow commands using 

ADL. 

3 0 0 10 0 0 0 1 0 0 1 0 

7. Pause & wait. 2 1 0 3 0 0 1 0 0 0 6 0 

8. Appropriate prompt.   5 0 0 4 0 0 0 1 0 4 3 5 

Sum 179 38 23 96 45 1 32 45 31 78 128 97 

Total opportunities  240     142     108     303   
 

FA strategies % 75%     67%     30%     26%     

FA+PA  202 
  

97 
  

63 
  

175 
  

FA+PA % 84 
  

68 
  

58 
  

58 
  



 

247 

 

 

#  Strategy  WE17 YR24 YU22 

FA NA PA FA NA PA FA NA PA 

1 1. Adjusting environment. 1 3 0 1 0 0 1 0 0 

2. What child's is attentive to. 3 3 1 1 0 0 1 0 0 

3. Same level, face-to-face. 1 0 0 1 0 0 1 0 0 

4. Follow child's lead. 2 3 1 1 1 0 0 2 0 

5. Imitating the child. 2 4 0 0 3 0 6 11 0 

6. Pause & wait.  1 3 2 12 1 3 22 0 0 

2 1. Finding reciprocal activity. 3 1 2 3 0 0 3 0 1 

2. Keeping parent turn short. 2 4 1 3 0 0 4 0 0 

3. Pause & wait. 2 4 3 23 0 0 22 0 1 

4. Adding sound effect.  6 1 0 3 0 0 23 5 0 

3 1. Double sets of toys. 1 2 0 1 3 0 1 1 0 

2. Same level, face to face.  1 0 1 4 0 0 1 0 0 

3. Appropriate prompt.  0 7 1 10 0 0 6 0 0 

4. Adding sound effect.  4 0 5 4 0 1 2 0 0 

4 

  

  

  
  

1. Choosing short activity.  1 0 0 2 0 0 3 0 0 

2. Apply goal using ADL. 1 0 0 M M M M M M 

3. Using visual cue. 1 5 0 28 0 4 42 0 53 

4. Waiting for the child. 0 3 1 0 13 0 0 32 0 

5. Modelling with another chid.  M M M M M M M M M 

5 1. Double sets of toys. 2 0 0 1 0 0 0 2 0 

2. Adding sound effect. 3 0 3 2 0 0 1 0 0 

3. Appropriate prompt.  0 4 1 1 0 0 2 1 0 

4. Reinforcing child's imitation.  4 1 0 1 1 0 1 0 0 

6 

  

  

  

  

  

1. Selecting preferred object. 2 0 0 2 0 0 1 0 0 

2. Creating opportunities.  1 1 2 3 0 2 5 0 0 

3. Same level, face-to-face. 1 0 0 2 0 0 1 0 0 

5. Pause & wait. 0 2 1 3 3 2 4 0 0 

6. Appropriate prompt. 2 0 1 2 0 0 5 0 0 

7. Increase distance.  M M M M M M M M M 

7 1. Selecting preferred object. 1 0 0 2 0 0 1 0 0 

2. Creating opportunities.  0 2 0 1 0 1 1 0 1 

3. Teaching how to point. 0 0 1 1 0 0 1 0 0 

4. Appropriate prompt. 0 1 1 1 0 3 9 4 0 

5. Increase distance. 0 1 0 1 0 1 0 1 0 

6. Point to share experience.  0 1 0 0 1 0 0 1 0 

8 
  

  

  

  

  

  

1. Same level, face-to-face. 1 0 0 7 0 0 2 3 0 

2. Avoid questions. 1 0 0 7 0 0 5 0 0 

3. Model language around child's focus.  2 0 2 12 0 0 4 4 1 

5. Use same words. 1 0 0 6 0 0 2 1 2 

6. Follow commands using ADL. M M M 6 0 0 4 1 0 

7. Pause & wait. 1 1 0 2 0 0 1 0 1 

8. Appropriate prompt.   1 0 0 3 0 0 3 0 0 

Sum 56 59 30 163 31 17 191 76 60 

Total opportunities  145     211     327     

FA strategies % 39%     77%     58%     

FA+PA  86 
  

170 
  

251 
  

FA+PA % 59 
  

81 
  

77 
  


