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Abstract 

Many children with autism spectrum disorder (ASD) demonstrate challenging behaviours including aggression, 

noncompliance, and self-injury. Applied behaviour analysis (ABA) has been shown to be effective for reducing 

these challenging behaviours in children with ASD through various strategies including reinforcement, extinction, or 

a combination of methods. Previous research has shown that parents can be trained to effectively implement ABA-

based interventions with their child in order to address skill deficits and behaviour excesses, including problem 

behaviour. Reviews examining single-case design studies (which allow for the examination of outcomes for 

individual participants and are highly prevalent in the behaviour analytic literature) of parent training and parent-

implemented interventions to reduce problem behaviour are lacking. The present study conducted a comprehensive 

review of single case design studies of parent training on multicomponent ABA-based interventions to reduce 

problem behaviour in children with ASD. Results indicate strengths and weaknesses of the current literature with 

respect to scientific rigour and risk of bias. Parent and child demographics, the method of parent training, the nature 

of parent-implemented interventions, the topography and function of child challenging behaviours, and the presence 

of follow-up and social validity information are described for each study. Strengths and limitations of the current 

review are discussed, and future directions are suggested. 
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Parent Training in Multicomponent Behavioural Interventions to Reduce Challenging Behaviours in 

Children with ASD: A Scoping Review 

Autism Spectrum Disorder 

 Autism spectrum disorder (ASD) is characterized by persistent deficits in social communication and social 

interaction as well as restricted and/or repetitive patterns of behaviour, interests, or activities (American Psychiatric 

Association [APA], 2013). These deficits cause clinically significant impairment in social, occupational, or other 

important areas of current functioning. According to the APA (2013), individuals with ASD may demonstrate 

challenges with social-emotional reciprocity, may have limited verbal communication or eye contact, and may 

demonstrate challenges in developing, maintaining, and understanding relationships with others. They may also 

engage in stereotyped or repetitive motor movements, speech, or use of objects, insist on sameness and consistency 

in daily routines, have highly restricted and/or intense interests, and may have hyper- or hypo-reactivity to sensory 

stimulation. 

Challenging Behaviour 

 Although not a diagnostic feature of ASD, challenging behaviours (i.e., behaviours that may interfere with 

socialization, cause physical harm, or affect educational or residential placement [Matson et al., 2010]) are highly 

prevalent in this population (Lecavalier, 2006). Matson et al. (2009) found that over 90% of children with ASD 

exhibited some form of maladaptive behaviour according to parent-report on the Autism Spectrum Disorders-

Behaviour Problems for Children scale (ASD-BPC; Matson et al., 2008). Furthermore, the incidence of challenging 

behaviours is higher in children with ASD compared to both typically developing children (Bauminger et al., 2010; 

Nicholas et al., 2008), as well as children with psychopathology or other atypical development (Dominick et al., 

2007; Matson et al., 2009).  

 The nature of challenging behaviours commonly exhibited in children with ASD varies widely. Hartley et 

al. (2008) found that over 27% of 169 participants had externalizing problems (which include subdomains of 

aggression and rule-breaking behaviour; Bauminger et al., 2010) on the Child Behavior Checklist (Achenbach & 

Rescorla, 2000). Matson et al. (2009) found that a high percentage of respondents reported issues such as aggression 

towards others (50%), elopement (47.2%), property destruction (42.6%), self-harm (35.8%) and mouthing or 

swallowing objects causing bodily harm (17%) via the ASD-BPC.  
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 These challenging behaviours can compromise children’s safety, interfere with learning, and disrupt family 

life (Hartley et al., 2008). Research suggests that parents of children with ASD experience more stress than parents 

of either typically developing children or children with another disability (Hayes & Watson, 2013). Lecavalier et al. 

(2005) found that some challenging behaviours in children with ASD are correlated with parental stress. The authors 

found that compliance/calmness in children was negatively correlated with parental stress (t = –0.45, p < 0.001) and 

conduct problems and stereotypy/self-injurious behaviour (SIB) were positively correlated with parental stress (t = 

0.40, p < 0.001 and t = 0.28, p < 0.001, respectively).  

Evidence for Applied Behaviour Analytic Interventions   

 Applied behaviour analytic (ABA) interventions have been shown to effectively reduce the occurrence of 

challenging behaviour in children with ASD. ABA is “a clinical discipline in which the general principles of 

learning and behavior are used to solve or reduce problems of social relevance” (Fisher et al., 2011, p. 11). A variety 

of ABA techniques and interventions have been identified as evidence-based with respect to behaviour reduction for 

individuals diagnosed with ASD (e.g., Wong et al., 2015; Ontario Association for Behavior Analysis [ONTABA], 

2017). Evidence-based practices involve “the integration of the best available research with clinical expertise in the 

context of patient characteristics, culture, and preferences” (American Psychological Association, Presidential Task 

Force on Evidence-Based Practice; 2006). Interventions designed to reduce challenging behaviours should be 

functionally equivalent to the target behaviour, and should be informed by a functional behaviour assessment 

(Cooper et al., 2007). Effective strategies to reduce challenging behaviours, including those commonly associated 

with ASD, include antecedent strategies such as noncontingent reinforcement (NCR; e.g., Richman et al., 2015; 

Saini et al., 2017) and high-probability request sequences (e.g., Killu et al., 1998) or consequent strategies such as 

differential reinforcement (e.g., Briggs et al., 2019). Although simple treatments that utilize one strategy can be 

effective, ABA interventions can also involve multicomponent, idiosyncratic treatment packages tailored to the 

individual for which they are designed (National Autism Center, 2015; Saini et al., 2017). Treatment packages often 

involve several independent variables, including a combination of multiple evidence-based interventions (Wong et 

al., 2015). For example, Lalli et al. (1997) utilized NCR with extinction to effectively reduce aggression and SIB 

maintained by access to preferred items in three boys with developmental disabilities. These multi-component 

packages may be required in order to provide effective treatments in “noisy” natural environments where multiple 

contingencies are influencing a learner’s behaviour (Cooper et al., 2007). Shirley et al. (1997) compared an FCT-
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only treatment and an FCT-plus-extinction treatment for the reduction of SIB in three adults with intellectual 

disabilities. The study found that training an alternative response alone did not result in reduced SIB. However, the 

behaviour was decreased and maintained at low levels following the implementation of extinction for SIB when 

combined with an alternative response. The results of studies like Shirley et al. (1997) indicate that multicomponent 

packages that include both function-based skill replacement and behaviour reduction strategies such as extinction 

are often required in order for an intervention to be effective.   

Parent Implementation of ABA Strategies 

 In addition to selecting evidence-based ABA interventions, it is often necessary to involve natural 

mediators, such as parents, in the implementation of these interventions. Parent training is considered evidence-

based for the reduction of challenging behaviour and to increase academic, adaptive, and cognitive skills for 

children and youth with ASD (National Autism Center, 2015; ONTABA, 2017). Through parent training, parents 

learn to implement specific ABA procedures with their child in order to increase their child’s functional skills and/or 

reduce their child’s challenging behaviours (Wong et al., 2014).  

 Some studies have found that children with ASD demonstrate better outcomes with regard to challenging 

behaviour when parents are able to implement strategies based on the principles of ABA in the home in addition to 

the intervention children receive from professional service providers, compared to professional services only (Reid 

& Fitch, 2011). Parents can be trained to effectively implement ABA-based strategies with their child with ASD 

(e.g., Bearss et al., 2015; Symon, 2005) and parent training is most likely to be effective when it is evidence-based 

(Reid & Fitch, 2011). Behavioural skills training (BST) is one training approach that is considered evidence based 

and utilizes instructions, modeling, rehearsal, and feedback to train individuals on new skills (Ward-Horner & 

Sturmey, 2012). Previous studies have effectively used BST to train parents to implement multicomponent 

behavioural interventions with their child with ASD resulting in reductions in challenging behaviours (e.g., Miles & 

Wilder, 2009; Nuta, 2018). Although BST is considered the current gold-standard, other training methods, including 

combinations of instructions, modeling, rehearsal, and/or feedback have been used to train parents to implement 

behavioural interventions (Postorino et al., 2017). 

Current Reviews of ABA Parent Training Literature 

 Given the positive impact of parent training in ABA on child outcomes (Wainer & Ingersoll, 2013), 

researchers have started to conduct reviews to better understand parent training methods, parent’s implementation 
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fidelity (i.e., “the extent to which delivery of an intervention adheres to the protocol or program model originally 

developed” [Mowbray et al., 2003, p. 315]), and resulting outcomes for children with ASD (Gerow, Hagan-Burke et 

al., 2018; McConachie & Diggle, 2006; Nevill et al., 2018; Oono et al., 2013; Patterson et al., 2011; Postorino et al., 

2017; Shalev et al., 2019). However, many gaps remain, particularly with regard to the nature of child skills 

targeted, the inclusion of non-randomized control trial studies, the structure and setting of training, and social 

validity.  

Nature of Child Behaviours Targeted by Parent Training 

 Most reviews have focused on parent training to target child outcomes in the domain of social 

communication and language (e.g., McConachie & Diggle, 2006; Neville et al., 2018; Oono et al., 2013; Patterson et 

al., 2011; Shalev et al., 2019). Deficits in social communication and interaction are a defining feature of ASD (APA, 

2013). As such, reviews of this nature contribute meaningfully to the literature. However, challenging behaviour, 

although not a criterion for diagnosis, is widely prevalent, may be severe, and has significant implications for child 

and family life (Hartley et al., 2008). Despite this, few reviews have focused on challenging behaviour as the target 

of parent training and parent-implemented interventions. Postorino et al. (2017) conducted a systematic review of 

randomized control trials (RCTs) of parent training to address disruptive behaviour in children with ASD. This 

review did not specify ABA-based intervention as an inclusion requirement; however, all of the studies included for 

review implemented “behaviour management training”, which the authors describe as utilizing the principles of 

antecedent manipulation and positive reinforcement as its core features. The authors found that individual studies 

examined a variety of child outcomes including irritability (measured by the Aberrant Behavior Checklist [Aman et 

al., 1985]), challenging behaviour intensity (Eyberg Child Behavior Inventory [Eyberg & Pincus, 1999]), and 

disruptive/antisocial behaviour (Developmental Behaviour Checklist [Einfeld & Tonge, 2002]). Overall, children in 

the parent training groups had a mean decrease in disruptive behaviour greater than a one-half standard deviation 

compared to children in control groups. These results are promising; however, outcome measures were based on 

indirect parent report. Parent ratings of child behaviour change are important, but indirect measurement may pose 

threats to the validity of outcome data as it provides second-hand information that may not accurately represent the 

specific child behaviour being targeted for intervention (Cooper et al., 2007). Postorino et al. (2017) only reviewed 

RCTs, which are not typically amenable to direct measurement of individual participant behaviour. Although this is 
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an important contribution, reviews which investigate studies that incorporate direct observation of individual 

participants may be able to provide further support for findings obtained through indirect measurement. 

Methodological Design  

 Single-case designs (SCDs) are an alternative research methodology to RCTs that allow for careful 

manipulation and close examination of the relationship between intervention and outcomes for the individual 

participants (Ledford et al., 2019; Patterson et al., 2011; Vannest et al., 2018). Additionally, most studies examining 

interventions for people with ASD (roughly 75%) utilize SCD methodology (ONTABA, 2017; Wong et al., 2015), 

making it important that they be represented in syntheses of the literature as they are a rich source of data.  

 Only three reviews (Gerow, Hagan-Burke et al., 2018; Patterson et al., 2012; Shalev et al., 2019) included 

SCDs in their analyses. Patterson et al. (2012) systematically reviewed 11 studies and required that they used a SCD 

methodology as a criterion for inclusion in the study. However, this review was examining studies related to parent 

intervention to address communication, and not the reduction of challenging behaviours. Gerow, Hagan-Burke et al. 

(2018) systematically reviewed 26 SCD studies to explore the effectiveness of parent training to decrease 

challenging behaviour in children with ASD; however, their analysis was restricted to studies which involved FCT, 

and many other strategies exist and should be evaluated. Although SCD methodology was not an inclusion criterion, 

these authors exclusively reviewed SCDs and analyzed direct measures of parent behaviour, including 

implementation fidelity. Shalev et al. (2019) reviewed both SCDs and group design studies and examined the 

influence of parent characteristics on child outcomes following parent-mediated interventions. The authors included 

studies of both group and single-case design in the review, but direct measures of parent behaviour (i.e., 

implementation fidelity) were not analyzed.  

 SCDs allow for direct measurement of parent implementation fidelity, which enhances the validity of 

results as direct observation requires no inferences about the target behaviour (Cooper et al., 2007). It is important 

that reviews regarding parent training include SCDs because they represent a large proportion of ABA research and 

allow for close examination of each individual participants’ outcomes through direct observation, including child 

behaviour and parent implementation fidelity.  

Parent Implementation Fidelity 

 Of the related reviews in the literature, approximately one third reported parent implementation fidelity 

(e.g., Gerow, Hagan-Burke et al., 2018; Oono et al., 2013; Patterson et al., 2011; Postorino et al., 2017).  
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 Gerow, Hagan-Burke et al. (2018) found that nine of 26 studies reported parent implementation fidelity 

during implementation of FCT for reducing challenging behaviour in children with ASD. Seven studies reported that 

parent implementation fidelity averaged 80% or higher following training, including one study that had an average 

implementation fidelity for one parent at or above 80%, but not for the other parent. Two studies did not provide 

sufficient information to determine specific parent implementation fidelity levels. Despite the fact that some studies 

did not provide enough information to detect an accuracy value, interventions were generally reported to be 

implemented at or above an average of 80%. High implementation fidelity indicates that the intervention was 

executed accurately and according to protocol. 

 Although Oono et al. (2013), Patterson et al. (2011), and Postorino et al. (2017) present data related to 

parent implementation fidelity, these reviews focus on parent implementation of behavioural skill development 

interventions, and do not investigate parent fidelity as it relates to implementation of behaviour reduction 

interventions for challenging behaviour. From the current literature search, the degree to which parents are able to 

accurately implement behaviour-reduction interventions is unclear. This is significant because parent 

implementation fidelity must be reported in order to confidently conclude that changes in child behaviour are the 

result of the parent-implemented interventions (Peterson et al., 1982). Further, given the impact of child challenging 

behaviour on parent distress levels, effective interventions that may be successfully implemented by parents are 

critical.  

Intervention Setting 

 Some reviews have reported the settings in which studies were conducted (e.g., Gerow, Hagan-Burke et al., 

2018; Nevill et al., 2018; Oono et al., 2013; Postorino et al., 2017). Gerow, Hagan-Burke et al. (2018) reported that 

most studies were conducted in settings that are typical to the family’s everyday life. Similarly, Oono and 

McConachie (2013) also found that studies were typically conducted in participants’ homes. Studies included in 

Postorino et al.’s review (2017) were conducted in clinics, or the setting was not reported. Nevill et al. (2018) found 

that most parent training sessions, specifically, occurred on a one-to-one basis in the family home, but did not report 

the setting in which parents implemented the intervention.  

Social Validity 

 In an examination of seven reviews of parent training, only two reported on social validity (Gerow, Hagan-

Burke et al., 2018; Patterson et al., 2011). Social validity is “the social importance and acceptability of treatment 
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goals, procedures, and outcomes” (Foster & Mash, 1999, p. 308). Gerow, Hagan-Burke et al. (2018) reported social 

validity measures and found that parents reported child outcomes as socially valid, but only one quarter (n = 7) of 

studies compared outcomes to typically developing peers. The authors comment that the social importance of the 

dependent variable is clarified if the extent to which challenging behaviours in children with ASD differs from those 

of their typically developing peers is reported. Overall, parents rated the interventions positively, with the exception 

of parents of one study rating the intervention below neutral (due to time and effort requirements). 

Generalization and Maintenance 

 Generalization is “the occurrence of relevant behavior under different, non-training conditions (i.e., across 

subjects, settings, people, behaviors, and/or time) without the scheduling of the same events in those conditions as 

had been scheduled in the training conditions” (Stokes & Baer, 1977, p. 350). Maintenance refers to when 

“behaviour is maintained over time with the use of intermittent reinforcement” (Miltenberger, 2016, p. 82). Only 

two out of seven reviews reported generalization and maintenance (Gerow, Hagan-Burke et al., 2018; Patterson et 

al., 2011). Fifteen studies in Gerow, Hagan-Burke et al.’s review (2018) commented on generalization and/or 

maintenance, but the review authors did not describe the results of generalization/maintenance assessments. 

Patterson et al. (2011) reported that few studies examined generalization or maintenance. The authors reported a 

range of generalization effects – from large to none – and reported that two studies had generalization outcomes that 

were not maintained at follow-up. Generalization in parent training studies can give researchers and clinicians 

insight into how easily parents are able to apply the strategies they learned to various settings, or to other behaviours 

with their child. Enhanced generalization means that parent training has a greater impact on family life and reduces 

the amount of training parents must receive from professionals. Maintenance in parent training studies can give 

researchers and clinicians insight into how well parents are able to implement the strategies long term without the 

assistance of professional therapists. Longer maintenance periods mean that parent training has a lasting impact on 

family life and reduces the need for additional booster sessions or other supports. Therefore, it is important that 

reviews investigate generalization and maintenance of parent implementation fidelity to ensure far-reaching and 

lasting effects of parent training programs. 

Gaps in the Literature 

 Parents can learn to implement behavioural interventions to effectively reduce challenging behaviour 

associated with ASD, but there are many limitations in current literature reviews on parent training. Most reviews 
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involving parent training in ABA do not look at interventions to reduce the severity or frequency of challenging 

behaviour, despite the established effectiveness of ABA in this area. Another limitation of the current body of 

literature is that most reviews fail to include SCDs in their analyses, despite the majority of ABA literature using a 

SCD methodology and their suitability to the analysis of data obtained through direct observation for individual 

participants. Within the few reviews that do include SCDs specific to challenging behaviour reduction, most do not 

describe the strategies used to train parents, and even less is known about the nature of interventions parents are 

trained to implement. Multicomponent treatments are often required for successful treatment outcomes, but 

outcomes of these interventions, including parent implementation fidelity, generalization, maintenance, and social 

validity, are lacking in the current literature.  

 One review which included most of these components is that by Gerow, Hagan-Burke et al. (2018). 

However, one limitation of the Gerow, Hagan-Burke et al. (2018) review, as noted earlier, is that they only included 

interventions that utilized FCT; other ABA intervention strategies and packages also warrant evaluation. 

Challenging behaviours can serve a wide range of functions and may require alternative forms of intervention as a 

result (Miltenberger, 2016). Multicomponent treatment packages may be required in order to provide effective 

treatments for these complex challenging behaviours (Sarafino, 2012; Shirley et al., 1997). It is possible that 

interventions other than FCT are more difficult for parents to implement accurately, or perhaps they result in 

behaviour change in children that is dissimilar to those of the studies included in Gerow, Hagan-Burke et al.’s 

review. For this reason, reviews on other multicomponent interventions implemented by parents to reduce 

challenging behaviour should be conducted. 

Without information on the nature of child challenging behaviours targeted by parent-implemented 

interventions, the nature of strategies parents are taught to implement, the format of parent training, and parents’ 

ability to effectively implement various interventions, researchers and practitioners are limited in their ability to 

understand the active ingredients of parent training, justify practice recommendations, and enhance outcomes for 

both parents and children. In order to most effectively support children and families, clinicians need to integrate 

parents and caregivers into interventions and enable them to use effective evidence-based strategies in their homes 

and communities. This cannot be achieved without providing interventions that parents find effective for their 

children, feel competent implementing, and are able to fit into their lives and their families. Without a clear 

understanding of the state of the current literature for ABA-based parent training for challenging behaviours, 
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clinicians will be unable to confidently design their own parent training programs and bring them to families with 

the assurance that these strategies are supported by the literature. Filling in these gaps may not only permit clinicians 

to inform their own practice but may also provide information to researchers about what areas need to be explored in 

future parent training research. 

Research Questions 

My thesis expands on the previous literature, particularly that of Gerow, Hagan-Burke and colleagues 

(2018) and synthesizes the current literature on SCDs investigating parent training in the use of multi-component 

behavioural interventions to address challenging behaviour in children with ASD. This study addresses the 

following research questions:  

1. What are the demographic profiles of parent and child participants in the current literature? 

2. What is the nature of parent training and implementation, including (a) the format and setting of parent 

training and implementation, (b) the methods used to train parents, and (c) the behavioural strategies 

parents are trained to implement? 

3. What is the nature of child behaviours targeted by parent-mediated interventions including the function 

and topography of challenging behaviours? 

4. What is the state of follow-up data in the current literature, including measures of generalization, 

maintenance, and social validity? 

Methods 

 The methods for conducting and reporting on the current review were based on the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guidelines 

(Tricco et al., 2018). The PRISMA-ScR guidelines are adopted from definitions used by the Cochrane Collaboration 

and aim to improve the reporting of scoping reviews.  

Inclusion Criteria 

Title and Abstract Screening 

Inclusion criteria at this stage were as follows: (a) published in a peer-reviewed journal, (b) published in 

English, (c) single-case design (experimental and nonexperimental), (d) involved one or more children with ASD, 

(e) involved parent training and/or parent-mediated intervention, (f) the intervention involved reduction of problem 
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behaviours, and (g) data were collected via direct observation of behaviour. See Appendix A for the codebook 

provided to raters, including examples of each criteria. 

Full Text Screening  

 A number of additional criteria were added during the full text level of screening. Inclusion criteria were 

the following: (a) published in English, (b) published in 1987 or later, (c) published in a peer-reviewed journal, (d) 

single case design (experimental and nonexperimental), (e) data presented on parent implementation fidelity 

obtained through direct observation (including summary data of parent implementation fidelity), (f) child with ASD, 

(g) ABA intervention, (h) multicomponent intervention, and (i) child challenging behaviour reduction was the 

primary goal of the parent-mediated intervention. See Appendix B for the codebook provided to raters, including 

examples of inclusion and exclusion criteria and qualified ABA-based interventions and challenging behaviours. 

 Operational definitions for ABA and multicomponent interventions were generated by consulting a number 

of sources. The authors referred to existing reviews related to ABA interventions to identify operational definitions 

used in published studies and reviewed core behaviour analytic texts (i.e., Cooper et al., 2007; Miltenberger, 2016) 

to generate lists of commonly-cited interventions. Further, four doctoral-level board certified behaviour analysts 

with expertise in challenging behaviour were consulted regarding their recommendations for identifying 

interventions as behaviour analytic (or not) and operationally defining these interventions. The authors used the 

seven dimensions of ABA as the foundation for inclusion criteria, along with the information gathered from the 

tasks described above. A consensus approach between the primary student investigator and thesis supervisor was 

used to finalize the included interventions and associated operational definitions. 

Search Strategy 

Database Searches 

 A database search was conducted to identify studies for inclusion in the review. A master’s level Brock 

University librarian helped to identify eight relevant databases for the search: CINAHL Complete, Education 

Source, Embase, ERIC, Medline, Nursing and Allied Health Source, PsycINFO, and Web of Science Complete. 

Each database was searched from January 1987 to August 2019 for relevant studies. 1987 was selected as the cut-off 

year because it was the year that Lovaas’ seminal article (Lovaas, 1987) was published. After this study was 

published there was a proliferation of research, services, and funding for children with autism. Additionally, this 

study is cited as being a “springboard for a plethora of research studies evaluating the effects of parent training, 
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using a variety of methods for a variety of skills for their children diagnosed with ASD” (Leaf et al., 2017). Search 

terms were selected in consultation with a doctoral-level Board Certified Behaviour Analyst and clinical 

psychologist and adapted for each database using appropriate syntax and vocabulary with the help of a second 

master’s level Brock University librarian (see Appendix C). 

Ancillary Searches 

 Reference lists of included studies and related reviews were searched in an attempt to identify additional 

relevant studies that were not retrieved by the database search. Issues from 2000 (the year of publication of the 

oldest study identified for inclusion in the review from the database search) to 2019, inclusive, were searched for 

four journals: Journal of Applied Behavior Analysis, Behavioral Interventions, Journal of Autism and 

Developmental Disorders, and Research in Developmental Disabilities. Journal of Applied Behavior Analysis was 

included in the ancillary search as it is the flagship ABA journal. The other three journals were included in the 

ancillary search because they were the three most common journals in which included studies, identified through the 

database search, were published.  

Data Collection and Analysis 

Selection of Studies  

 All records retrieved by the database search were imported to Covidence (https://www.covidence.org). 

Covidence is a web-based software platform that streamlines the production of systematic reviews. For the ancillary 

search, coders viewed the reference lists in each study and screened journal records through the journal volume and 

issues on the publisher’s website. Two coders independently screened all records first by title and abstract and then 

by full text review.  Coders voted “yes”, “no”, or “maybe”, and records were included if they met all inclusion 

criteria and contained no exclusion criteria (see Appendices A and B). Disagreements were resolved by consensus.  

Categorization of Studies (Parent/Child Data) 

 After being selected, each included study was screened for the presence of relevant parent and/or child 

behaviour data. These categorizations were required in order to conduct a number of analyses related to scientific 

rigour and risk of bias (explained below); in order to answer the research questions, it was necessary to capture 

parent behaviour as both an independent variable relative to child behaviour, as well as a dependent variable relative 

to the training procedures. Studies that were categorized as having relevant parent data were analyzed with parent 

data being conceptualized as the dependent variable. Studies were identified as having relevant parent data if they 
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presented a graphical depiction of parent implementation fidelity following a pre-training baseline period (thus, 

studies that presented only summary data of parent implementation fidelity were not included in these analyses). 

Studies that were categorized as having relevant child data were analyzed with parent data being conceptualized as 

the independent variable. Studies were identified as having relevant child data if they presented a graphical depiction 

of child behaviour data. Studies could be coded as having one or both types of data.  

Data Extraction and Management 

 For each included study, reviewers extracted and recorded data using piloted data collection forms and 

excel spreadsheets. 

Assessment of Scientific Merit 

 An adapted version of the Scientific Merit Rating Scale (SMRS; NAC, 2009) was used to assess the 

scientific rigour of the included studies. The SMRS was selected as it is designed for use with ASD populations and 

is designed specifically for use with SCDs. The SMRS investigates five domains of scientific rigour, including (a) 

research design, (b) measurement of the dependent variable, (c) measurement of the independent variable, (d) 

participant ascertainment, and (e) generalization of treatment effects (see Appendix D for a description of each 

domain). Studies were coded on a scale of 0–5 on each domain, and an overall composite score was calculated using 

the formula provided by the NAC (2009): Research Design (.30) + Dependent Variable (.25) + Participant 

Ascertainment (.20) + Procedural Integrity (.15) + Generalization (.10). An overall score of 0–1 indicates that 

insufficient scientific rigour has been applied, a score of 2 provides initial evidence of treatment effects, and scores 

of 3–5 indicate that sufficient scientific rigour has been applied. Because the purpose of this review was to 

investigate literature related to children with ASD specifically and because the SMRS was designed specifically for 

analyzing research related to ASD, we coded information related to participants with ASD only. In other words, if a 

study presented data from participants without ASD diagnoses, data based on those participants were not included in 

analyses. Minor modifications were made to the tool (i.e., additional examples and nonexamples were listed) in 

order to obtain reliability between coders. Operational definitions for each domain for both parent data and child 

data studies are presented in Appendices E and F. 

Assessment of Risk of Bias 

An adapted version of the Risk of Bias Tool (ROB; Reichow et al., 2018) was used to assess the risk of bias 

of the included studies. This tool was selected because it is modified from the Cochrane Risk of Bias tool (the 
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benchmark for quality information in health care, particularly with respect to systematic reviews and information 

synthesis; Higgins & Altman, 2008) and is designed specifically for SCDs. The ROB investigates eight domains 

from three different types of risk: (a) sequence generation (selection bias), (b) participant selection (selection bias), 

(c) blinding of participants and personnel (performance bias), (d) procedural fidelity (performance bias), (e) blinding 

of outcome assessment (detection bias), (f) selective outcome reporting (detection bias), (g) dependent variable 

reliability (detection bias), and (h) data sampling (detection bias). Other sources of bias (the ninth domain included 

in the ROB tool) were not assessed for the purposes of this study (see Appendix G for a description of each type of 

bias and domain). Studies were coded as having either low, unclear, or high risk in each domain. For the ROB, we 

coded information related to all participants, not just participants with ASD. Minor modifications were made this the 

tool (e.g., additional examples and nonexamples were listed for blinding of participants and personnel, the format of 

the scoring criteria was modified for sequence generation, and data sampling criteria were modified to mirror SMRS 

research design criteria). 

Descriptive Analysis 

 To summarize relevant features of each study, descriptive information was collected for numerous 

participant characteristics. Definitions for characteristics of interest are described in Appendix H. 

Demographic Information. Parent demographic information included the relationship of the caregiver to 

the child, level of education, employment status, age, income, as well as the residents of the home. Child 

demographic information included gender, age, diagnosis, age at diagnosis, school status, ABA service or other 

service status, and hours per week of ABA services, if applicable (see Table H1). 

Format and Setting of Intervention. The format and setting of the training and intervention was coded by 

raters. Originally, the aim was to indicate the format and setting of each phase of the study (i.e., baseline, parent 

training, and parent implementation sessions). However, this information was rarely provided in a manner detailed 

enough to allow raters to reliably distinguish between these characteristics for each phase, so the information is 

collapsed across all phases. Additionally, these data were recorded for whole studies only, as many studies present 

this information generally without reference to specific participants. The format was coded as being in person and/or 

online, and the setting was coded as being in the clinic, home, school, university, or other (see Table H2 for 

definitions). 
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Nature of Parent Training. The strategies used to train parents to implement the behaviour reduction 

intervention were recorded. These data were recorded for whole studies only, as many studies present this 

information generally without reference to specific participants. Raters indicated if the study implemented any 

combination of five possible training strategies. The first four strategies were generally accepted approaches to 

training: instruction (e.g., didactic lecture, written task analysis), modelling, rehearsal, or feedback. The fifth 

strategy raters could indicate was present was BST. Raters only indicated that a study utilized BST if the authors 

explicitly reported that this was a training strategy used, but raters also coded for the presence of individual BST 

components based on the description of the training procedures (i.e., a study that described using BST and also 

technologically described their parent-training procedures would be coded as having all five strategies; see Table H3 

for definitions). These five categories were not mutually exclusive, and raters indicated if any combination of these 

strategies was present. 

Nature of Parent-Implemented Intervention. The behaviour change strategies that parents were trained 

to implement with their child were recorded. Raters indicated if the parent utilized any of a number of behavioural 

intervention strategies (e.g., reinforcement, prompting, functional communication training, noncontingent 

reinforcement, extinction, punishment, etc.; see Table H4 for a complete list) based on the description of the 

intervention components. 

Functional Assessment of Child Behaviour. Raters indicated if studies reported the use of formal 

assessments of the function of child behaviour, including indirect functional behavioural assessments (e.g., open-

ended interviews, rating scales), direct functional behavioural assessments (e.g., continuous or narrative ABC 

recording), and functional analyses. For each of these behavioural assessment methods, raters coded if parents were 

involved. Raters also indicated if the author reported the hypothesized function of child behaviour, including 

behaviour maintained by attention, automatic reinforcement, escape, tangible reinforcement, or multiple sources of 

reinforcement (see Table H5 for definitions).  

Nature of Child Behaviour. Topography of target behaviour was recorded by raters. Some examples 

include self-injury, elopement, disrobing, etc. (see Table H6 for a complete list with definitions). Raters coded one 

or more behaviours per participant that were (a) present prior to the beginning of the intervention, (b) the primary 

behaviour of interest for the intervention, (c) targeted for decrease by the intervention, and (d) measured through 

direct observation. 
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Generalization and Maintenance. Raters indicated if studies presented data on generalization and/or 

maintenance for both child and parent behaviour. Raters also indicated the domain(s) across which generalization 

data were collected, if applicable, including (a) settings/environments, (b) behaviours/routines, and (c) people. See 

Table H7 for a list of examples.  

Social Validity. The presence of formal social validity data was also assessed by raters. These data were 

recorded for whole studies only, as many studies present this information generally without reference to specific 

participants. Social validity was rated as being included if any of the following methods were used to collect parent 

responses: formal interviews, surveys, questionnaires, or rating scales. If social validity data were presented, raters 

indicated if the intervention was rated positively. A positive rating was scored if the authors reported that overall, 

the parents rated the intervention positively, above neutral, etc., or if the majority of individual items were rated 

positively (see Table H8). 

Interobserver Agreement 

 The first author scored all items, and a second rater (either a BCBA-D and clinical psychologist, or 

graduate students in an applied behaviour analysis program) independently coded data items for the SRMS, ROB, 

and descriptive analyses for interobserver agreement (IOA) purposes. IOA was calculated for at least 33% of studies 

(determined using an online random number generator) for each of the SMRS, ROB, and descriptive analysis items 

(see Appendix I). Prior to coding information of included studies, coders reached consensus on the scoring criteria 

and operational definitions, and reliability was obtained between coders on studies that were excluded from the 

scoping review. IOA was calculated as the number of agreements divided by the number of agreements plus the 

number of disagreements, multiplied by 100%. For screening, an agreement was defined as (a) both coders voting 

“no”, (b) both coders voting “yes”, or (c) one coder voting “yes” and another coder voting “maybe”. A disagreement 

was defined as (a) one coder voting “yes” and another coder voting “no” or (b) one coder voting “maybe” and 

another coder voting “no”. For the ROB and SMRS ratings, an agreement was defined as both raters indicating the 

same score (i.e., high risk, low risk, or unclear risk for ROB ratings and 0, 1, 2, 3, 4, or 5 for SMRS ratings) and a 

disagreement was defined as both coders indicating different scores. For all of the descriptive analysis items (with 

the exception of the demographic items), coders indicated either “yes” or “no” to a number of features of interest 

(e.g., for format of the intervention, coders indicated “yes” or “no” to the intervention being conducted online and/or 

in-person). An agreement was defined as both coders indicating “yes” or both coders indicating “no” to a single item 
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and a disagreement was defined as one coder indicating “yes” and the other indicating “no” to a single item. Some 

demographic items required fillable responses (e.g., child and parent age, residents of the home, household income, 

and typical ABA service hours per week). For these items, the coders indicated exactly what was reported in the 

study. An agreement was defined as both coders indicating identical information and a disagreement was defined as 

the coders recording unidentical information. Disagreements were resolved by consensus. 

Results 

IOA 

 Information regarding IOA for each component of the review is presented in Appendix I. 

Database Screening 

 A second independent rater screened 100% of identified records for inclusion at both the title and abstract 

level and the full text level. IOA was 97% and 86%, respectively.  

Ancillary Screening 

 A second independent rater screened 33% of identified records at both the title and abstract level and the 

full text level. IOA was 99% and 88%, respectively.  

Assessment of Scientific Merit  

 A second independent rater coded at least 33% (range 33%–100%) of studies for each dimension of the 

SMRS. Mean IOA was 86% (range 67%–100%) across all domains for both parent and child data studies. IOA was 

below 80% for only one of nine domains (i.e., measurement of the dependent variable in child data studies) and all 

disagreements were resolved by consensus. 

Assessment of Risk of Bias  

A second independent rater coded at least 33% (range 33%–71%) of studies for each dimension of the ROB 

tool. Mean IOA was 92% (range 80%–100%) across all domains for both parent and child data studies. 

Descriptive Analysis 

 A second independent rater coded at least 33% (range 35%–100%) of studies for all information extracted 

for the descriptive analysis. Mean IOA was 93% (range 84%–100%) across all categories of data (i.e., parent and 

child demographic information, setting and format of intervention, nature of parent training, nature of parent-

implemented intervention, assessment of child behaviour, nature of child behaviour, generalization and 

maintenance, and social validity). 
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Search Strategy 

Database Search 

 Results of the database search are presented in Appendix J. The database search identified 14,923 records. 

After duplicate records were removed, 10,003 unique records remained and were screened by title and abstract. 

Following the title and abstract screening, 9,786 records were excluded, leaving 217 records to be screened by full 

text review. A total of 192 records were excluded following the full text review (see Appendix J for reasons for 

exclusion), leaving 25 unique records remaining. One record contained two studies, resulting in a total of 26 studies 

included for analysis following the database search. 

Ancillary Search 

 No additional studies were added following the ancillary search, resulting in a total of 26 studies included 

for analysis.  

Data Extraction 

 Included studies were further screened and categorized as either “child data studies” and/or “parent data 

studies” (see Appendix K). Twenty-four studies were determined to meet the criteria for child data studies (i.e., 

presented child behaviour data in graph form), and seven studies were determined to meet the criteria for parent data 

studies (i.e., presented parent implementation fidelity data in graph form). All studies included parent fidelity data in 

either graphed or written form. However, only studies that included parent fidelity in graphed form were categorized 

as “parent data studies”. Five studies met the criteria for both categories (i.e., presented both child behaviour data 

and parent implementation fidelity data in graph form). 

Assessment of Scientific Merit 

Results of the SMRS analysis are presented in full in Appendix L and summarized in Table 1. For parent 

data studies, the mean overall rating was 2.0 (range 1–3). Across domains, participant ascertainment had the lowest 

mean score (M = 0.5; range 0–1) and measurement of the dependent variable had the highest mean score (M = 2.6; 

range 0–5). For child data studies, the mean overall rating was 2.0 (range 1–3). Across domains, generalization of 

treatment effects had the lowest mean score (M = 1.0; range 0–5), and measurement of the independent variable had 

the highest mean score (M = 4.0; range 1–5). 
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Table 1 

Results of the SMRS Analysis 

Domain M Range 

Parent Data Studies (n = 7) 

Research Design 1.4 (1) 0–3 

Measurement of the Dependent Variable 2.6 (3) 0–5 

Measurement of the Independent Variable 2.1 (2) 0–5 

Participant Ascertainment 0.5 (0) 0–1 

Generalization of Treatment Effects 2.0 (2) 0–5 

Overall Rating 2.0 (2) 1–3 

Child Data Studies (n = 24) 

Research Design 1.3 (1) 0–3 

Measurement of the Dependent Variable 3.6 (4) 1–5 

Measurement of the Independent Variable 4.0 (4) 1–5 

Participant Ascertainment 1.4 (1) 1–2 

Generalization of Treatment Effects 1.0 (1) 0–5 

Overall Rating 2.2 (2) 1–3 

Note. Mean scores are presented to one decimal place in order to maintain specificity in the data and are also 

presented in brackets to zero decimal places to mirror typical SMRS score reporting standards.  

 

Assessment of Risk of Bias 

 Results of the ROB analysis are presented in full in Appendix M and summarized in Table 2. For parent 

data studies, the blinding of participants and personnel domain had the greatest proportion of high risk ratings (n = 

7; 100%) and the participant selection domain had the greatest proportion of low risk ratings (n = 4; 57%). For child 

data studies, the blinding of participants and personnel domain had the greatest proportion of high risk ratings (n = 

24; 100%) and the dependent variable reliability domain had the greatest proportion of low risk ratings (n =15; 

62%). Two domains (selective outcome reporting and sequence generation) were not coded separately for parent 

data studies and child data studies. The majority of studies were rated as having low risk of bias on the selective 

outcome reporting domain (n = 24; 92%); however, two studies (8%) were rated as unclear. For the sequence 

generation domain, 13 studies were rated as unclear (50%), 11 were rated as high (42%), and two were rated as low 

risk (8%). 
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Table 2 

Results of the ROB Analysis 

Domain High Unclear Low 

 n % n % n % 

Sequence Generation 11 42 13 50 2 8 

Selective Outcome Reporting 0 0 2 8 24 92 

Parent Data Studies (n = 7) 

Participant Selection 3 43 0 0 4 57 

Blinding of Participants and Personnel 7 100 0 0 0 0 

Procedural Fidelity 6 86 0 0 1 14 

Blinding of Outcome Assessors 5 71 1 14 1 14 

Dependent Variable Reliability 1 14 3 43 3 43 

Data Sampling 5 71 2 28 0 0 

Child Data Studies (n = 24) 

Participant Selection 9 38 5 21 10 42 

Blinding of Participants and Personnel 24 100 0 0 0 0 

Procedural Fidelity 9 38 5 21 10 42 

Blinding of Outcome Assessors 6 25 16 67 2 8 

Dependent Variable Reliability 2 8 7 29 15 62 

Data Sampling 18 75 6 25 0 0 

Note. Results from sequence generation and selective outcome reporting are presented across all studies.  

 

Descriptive Analysis 

 All descriptive analysis results are presented in Appendix N. 

Demographic Information. There was a total of 56 families across 26 studies, with a mean of 2.2 families per 

study (range 1–5). Results of data extraction regarding parent and child information are presented in Table N1. All 

studies reported that parents participated as mediators (this was an inclusion criterion). Some studies reported the 

parents’ highest education level achieved (n = 11; 42%), employment (n = 10; 38%), age (n = 7; 27%), and the 

residents of the home (n = 10; 38%). Only one study reported household income (4%). Most studies reported child 

gender (n = 25; 96%), age (n = 25; 96%), and diagnosis (n = 23; 88%). Few studies reported the child’s age at 

diagnosis (n = 7; 27%), school attendance (n = 9; 35%), participation in non-ABA (n = 7; 27%) or ABA services (n 

= 7; 27%). Of the seven studies that reported the status of children’s participation in ABA services, one (17%) 
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reported that participants were not receiving ABA services. Six studies (86%) reported that at least one participant 

was receiving ABA services, four of which (67%) reported the number of hours per week (range 2 hr–40 hr).  

Results of data extraction regarding parent and child demographic information are presented in Table N2. 

The following information is based on the number of participants for which data were reported. Most parents who 

participated in the studies were mothers (n = 43; 77%). Most parents had either a high school (n = 8; 28%), 

Bachelor’s (n = 8; 28%), or Master’s education (n = 8; 28%) and most parents were unemployed (n = 10; 48%). 

Parents were a mean of about 36 years old (range 27–47), but this variable was only reported for 16 parents (28%). 

Household income was only reported for three families (5%; all participated in the same study) and was greater than 

$105,000 for each. Most families had mother, father, and at least two children (including the child with ASD) living 

in the home (n = 14; 64%) but this variable was only reported for 22 families (39%). 

Most children who participated in the studies were boys (n = 44; 83%), and the mean age was 

approximately 5 years old (range 20 months–16 years). Most children were diagnosed with ASD and another 

disorder (n = 31, 72%). The mean age at diagnosis was approximately 3 years of age (range 1.5 years–5 years), but 

this variable was only reported for 11 participants (20%). Most children were in school (n = 18; 95%) but this 

variable was only reported for 19 participants (34%). Many children were receiving non-ABA services (n = 8; 80%) 

but this information was only reported for 10 participants (18%). Most children were receiving ABA services (n = 

11; 85%), but this information was only reported for 13 (23%) participants. Of the 11 children who were receiving 

ABA services, the service hours were only reported for five (9%), and ranged from 2 hr–40 hr per week.  

 Format and Setting of Intervention. Results of data extraction regarding the format and setting of 

interventions are presented in Table N3. Overall, 18 studies (69%) reported that intervention took place only in-

person, and four studies (15%) reported that intervention took place only online. Four studies (15%) reported that 

intervention took place in a combination of in-person and online formats. Twelve studies (46%) reported that 

intervention took place in the home only, and 11 studies (42%) reported that intervention took place in both the 

home and at least one other setting (i.e., a total of 23 studies [88%] conducted intervention at least in-part in the 

client home). Only three studies (12%) did not involve any implementation in the home, and all of these studies 

implemented the intervention solely at a University. Three studies (12%) implemented part of the intervention at a 

University, two (8%) implemented part of the intervention in the clinic, one (4%) involved the school setting, and 

seven (27%) implemented part of the intervention in some other setting (e.g., playground, shopping, walking). 
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Nature of Parent Training. Results of data extraction regarding the nature of parent training are presented 

in Table N4. Four studies (15%) report using BST in their training strategy, and all of those studies describe in detail 

how each component of BST was provided. Nine studies (35%) do not specifically report using BST but describe 

using all four components of BST (e.g., instructions, modelling, rehearsal, and feedback). Six studies (23%) report 

using one of instructions, modelling, rehearsal, and feedback, six studies (23%) report using some combination of 

the four, and one study (4%) does not report any of the training strategies used.  

 Nature of Parent Implemented Intervention. Results of data extraction regarding the nature of 

interventions parents were trained to implement are presented in full in Table N5 and summarized in Figure 1. Over 

90% of parents were taught to use reinforcement and/or prompting. Between 65%–75% of parents were trained to 

use motivating operations and/or extinction. Between 25%–50% of parents were trained to use FCT, default 

interventions, differential reinforcement, stimulus control, and/or punishment. Finally, less than 20% of parents were 

taught to use choice, chaining, and/or high P sequences, and no parents were trained to use imitation or shaping. 

 

Figure 1 

Parent-Implemented Interventions 

Note. Sr = reinforcement; Pr. = prompting; MO = motivating operations; Ext. = extinction; FCT = functional 

communication training; DI = default interventions; DR = differential reinforcement; SC = stimulus control; Pun. = 

punishment; Cho. = choice; Cha. = chaining; NCR = noncontingent reinforcement; HP = high P; Im. = imitation; Sh. 

= shaping. 
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 Functional Assessment of Child Behaviour.  Results of data extraction regarding the assessment of child 

behaviour are presented in Table N6. Thirty-nine parents (70%) participated in indirect behavioural assessments. 

Eighteen parents (45%) participated in direct behavioural assessments, but direct behavioural assessments were 

conducted for an additional seven children (12%) without any parent involvement. Twenty-four parents (46%) 

participated in a functional analysis, and functional analyses were conducted for an additional two children (4%) 

without parent involvement. For two children (4%), no type of assessment was reported. 

 A hypothesized function was presented for 39 children (70%; see Table N7). Of those for whom a 

hypothesized function was indicated, challenging behaviours were most commonly multiply controlled (n = 21; 

54%). Less commonly reported were challenging behaviours maintained by a single function, e.g., access to tangible 

items (n = 8; 20%), escape (n = 5; 13%), automatic reinforcement (n = 3; 8%), and attention (n = 2; 5%). 

 Nature of Child Behaviour. The topography of challenging behaviours targeted for intervention varied 

widely (see Table N8 for full data or Figure 2 for a summary). Children were reported to demonstrate a mean of 2.4 

different topographies of challenging behaviour (range 0–6). About 50% of children reportedly engaged in tantrum 

behaviour and aggression. Between 25%–50% of children engaged in property destruction, stereotypy, and self-

injury. Less than 15% of children engaged in noncompliance, elopement, mouthing of inedible objects, feeding 

issues, disrobing, inappropriate sexual behaviours, or other behaviours not listed. No children engaged in fecal 

smearing. The topography of problem behaviour targeted was not reported for four (7%) participants. 

 

Figure 2 

Topography of Child Behaviours 
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Note. Tan. = tantrum; Agg. = aggression; PD = property destruction; Stereo. = stereotypy; SIB = self-injurious 

behavior; Non. = noncompliance; Elop. = elopement; Mouth. = mouthing; Feed. = feeding; Disrob. = disrobing; ISB 

= inappropriate sexual behaviour; Smear. = smearing. 

 

Generalization and Maintenance. Results of data extraction regarding parent and child follow-up 

information are presented in Table N9 and summarized in Table N10. Four studies (15%) collected parent 

generalization data; three (75%) investigated generalization across location, three (75%) investigated generalization 

across challenging behaviours or routines, and one (25%) investigated generalization across people (for one of three 

participants only). Three studies (12%) collected child generalization data; all three (100%) investigated 

generalization across both locations and challenging behaviours or routines. Three studies (12%) collected 

maintenance measures on parent behaviours, and six (23%) collected maintenance measures on child behaviours. 

 Social Validity. Results of data extraction regarding social validity information are presented in Table 

N11. Fourteen studies (54%) provided information on social validity as reported by the parent participants. One 

hundred percent of those studies reported that parents rated the programs positively.  

Discussion 

Parent training is considered evidence based for treating children with ASD (Wong et al., 2015). However, 

little is known about the current state of the parent training literature, with respect to single-case design studies that 

explore the use of multicomponent ABA interventions to reduce challenging behaviour. Specifically, details are 

lacking regarding the format and setting of interventions, the nature of parent training methods and intervention 

approaches used, and challenging behaviours addressed. Without this information, it is difficult to identify important 

procedural details and gaps in the literature. 

Assessment of Scientific Merit 

 Assessments of scientific merit are critical for syntheses of literature, as these analyses evaluate 

experimental rigour and identify strengths and weaknesses in studies; outcomes should be considered relative to 

these characteristics (Zimmerman et al., 2018). Results of the current review indicated that, for both parent and child 

data studies, the average overall SMRS rating was 2 (range 1–3). Studies with this score provide initial evidence 

about treatment effects, but additional research should be conducted with greater methodological rigour in order to 

enhance the credibility and trustworthiness of results (NAC, 2009). The domains associated with the lowest scores 
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(i.e., ≤1.0) were participant ascertainment for parent data studies and generalization of treatment effects for child 

data studies. Low scores in these domains indicate that additional rigour should be applied in these areas before 

decisions about the effectiveness of the interventions can be judged. Specifically, low scores in these domains 

indicate that information regarding participant diagnostic and inclusion information are underreported when studies 

are investigating parent outcomes as a major dependent variable and that generalization and maintenance measures 

are underreported for studies that primarily investigate child outcomes. The domains associated with the highest 

scores (i.e., 2.6–4.0) were measurement of the dependent variable for parent data studies and measurement of the 

independent variable for child data studies. The relatively high scores for these domains indicate that the current 

literature applies sufficient scientific rigour to the measurement of parent implementation fidelity in both types of 

studies (parent implementation fidelity was defined as the dependent variable for parent data studies where the 

independent variable was defined as parent training, and parent implementation fidelity is also defined as the 

independent variable in child data studies where child outcomes are the dependent variable). These results suggest 

that this is an area of relative strength in the existing literature.  

Assessment of Risk of Bias 

 According to the Cochrane Handbook for Systematic Reviews of Interventions (Boutron et al., 2020), bias 

is “a systematic error, or deviation from the truth, in results.” Biases in research can lead to issues with internal 

validity and can arise from the actions of investigators but may also be unavoidable due to practical constraints 

related to research methodology. Results of the current review indicated that blinding of participants and personnel 

was the domain with the greatest proportion of high risk ratings for both parent and child data studies, with all 

studies being labelled as high risk on this domain. This indicates that researchers are not blinding the participants or 

therapists to the conditions of the study. However, this may not be possible given the nature of behavioural 

interventions and single-case design research, where the overt behaviours of the interventionists and/or parents often 

change in conspicuous ways when the independent variable is introduced. Results indicate that almost all studies, 

both parent and child data, received low risk of bias ratings for the selective outcome reporting domain. This 

indicates that researchers are sufficiently reporting on participant attrition and dropout and are providing complete 

data on all participant involvement/outcomes. Further, a high proportion of low risk ratings were obtained for the 

participant selection domain for parent data studies and the dependent variable reliability domain for child data 
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studies. This indicates that researchers are providing sufficient information regarding inclusion criteria for parents 

and measurement of child behaviours.  

Descriptive Analysis  

Demographic Information 

Sufficient identification of research participants’ characteristics is critical to science and clinical practice 

(American Psychological Association, 2020; Sifers et al., 2002). The Publication Manual of the American 

Psychological Association (American Psychological Association, 2020) indicates that researchers should report the 

age, gender, level of education, socioeconomic status, and disability status of participants (APA 2020, p. 83). 

Results of the current review showed that, across studies, demographic information was generally very limited; most 

parent demographic variables were reported in less than half of studies. However, child demographic variables were 

reported at a higher rate: several were reported in nearly all of the included studies.  

Other reviews of parent training and parent-implemented behavioural interventions rarely report 

demographic variables, particularly with respect to parent participants. Reviews commonly provide information 

regarding child age (Gerow, Hagan-Burke et al., 2018; McConachie & Diggle, 2007; Nevill et al., 2018; Oono et al., 

2013; Patterson et al., 2012; Postorino et al., 2017; Shalev et al., 2019), diagnosis (McConachie & Diggle, 2007; 

Oono et al., 2013, Patterson et al., 2012; Postorino et al., 2017; Shalev et al., 2019), and gender (Gerow, Hagan-

Burke et al., 2018; Oono et al., 2013; Shalev et al., 2019), but information regarding children’s attendance in school, 

participation in behavioural or other services, and age at diagnosis are not commonly reported. Parent characteristics 

are even more rarely presented. Although several parent training reviews presented information regarding parents’ 

relationships to the child participant (Gerow, Hagan-Burke et al., 2018; Patterson et al., 2012), age (Shalev et al., 

2019), SES (Patterson et al., 2012), or level of education (Patterson et al., 2012), none of these studies reported 

parent employment status or number of residents in the home.  

Across participants, some patterns emerged regarding participant characteristics. For the studies that 

reported on parent demographic variables, most parent participants were mothers, unemployed, and were living in a 

home with two parents and at least two children. Patterns were less clear regarding parent education level, with an 

equal percentage of participants reporting having a high school, Bachelor’s or Master’s degree. Patterns also 

emerged across child participants: most were male, reported to have autism and at least one other diagnosis, and the 

mean age of child participants was approximately 5 years old. Further, for the studies that reported on these 
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additional child demographic variables, most children were in school, most were receiving ABA services, and most 

were receiving some other service. This information should be interpreted with caution given the limited number of 

participants for whom these variables are reported. 

Other parent training reviews found similar results regarding the inclusion of information related to 

parents’ relationships to the child participant (Gerow, Hagan-Burke et al., 2018; Patterson et al., 2012), child age 

(Gerow, Hagan-Burke et al., 2018; Postorino et al., 2017), and child gender (Gerow, Hagan-Burke et al., 2018; 

Oono et al., 2013; Shalev et al., 2019). Patterson et al. (2012) found that a smaller percentage of parents had attained 

master’s degrees and participant income was lower compared to the current review; again, these data should be 

interpreted cautiously given the small number of participants from which the information was reported. 

Additionally, many reviews reported a younger age of child participants (McConachie & Diggle, 2007; Nevill et al., 

2018; Oono et al. 2013; Patterson et al., 2012, Shalev et al., 2019). Other demographic variables investigated in the 

current study were not collected by, or comparable to, these related reviews. 

Major implications of having limited participant demographic information are that the generalizability of 

findings to other children and families in future research and clinical practice is unclear. Without knowing 

participants’ demographic characteristics, it may be difficult for both researchers and practitioners to assess whether 

interventions will be acceptable, feasible, or effective for other families (Jones et al., 2020).  

Format and Setting of Intervention 

 Results of the current review indicated that most studies were conducted in-person but approximately one 

third had an online component. Further, most studies were conducted at least partially in-home. Both Gerow, Hagan-

Burke et al. (2018) and Oono et al. (2013) found similar results in their studies, as they reported that most 

interventions were conducted in the families’ typical settings or in-home, respectively. These results are positive and 

indicate that interventions are being conducted in natural settings, but more research regarding online provision of 

parent training and supervision of parent-implemented interventions for the reduction of child challenging behaviour 

is warranted to address families in remote areas and in light of the current COVID-19-related restrictions. 

Nature of Parent Training 

 The results of the current review indicate that relatively few studies reported using BST for parent training 

sessions, although a number did describe using each of the four components of BST (e.g., instructions, modeling, 

practice, feedback). Most studies described providing one, or a combination of the following: instructions for 
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parents, modelling and rehearsal, and feedback. These results indicate that parents are being trained using a wide 

variety of approaches, which may or may not include the current gold-standard, BST. There is a lack of consensus in 

the current literature on the necessity of the full BST package for positive mediator outcomes. Some studies suggest 

that individual BST components may be sufficient in achieving mastery but not for maintenance over time (e.g., 

Davis et al., 2019), while other studies suggest that some, but not all, components are necessary (e.g., LaBrot et al., 

2018) and yet others indicate that the full BST package is necessary for mastery (e.g., Drifke et al., 2017).   

Nature of Parent Implemented Interventions 

 Results of the current review showed that almost all parents were trained to use reinforcement and 

prompting and about half were trained to use FCT. About two-thirds of parents were trained to use extinction, and 

about a quarter were trained to use punishment in their behavioural interventions. These results indicate that non-

intrusive approaches like reinforcement and prompting are most frequently introduced to parents; while non-

reinforcement-based or intrusive strategies, such as extinction and punishment, are less frequently implemented. The 

current study did not investigate parents’ involvement in creating interventions and the selection of behavioural 

strategies, but these results suggest that interventions parents are trained to implement may be consistent with the 

professional standards of the field that require the use of reinforcement and teaching strategies in advance of and/or 

alongside other, more intrusive approaches.  

Functional Assessment and Nature of Child Behaviours 

 Results of the current review are consistent with the findings of Gerow, Hagan-Burke et al. (2018); parents 

usually participated in direct functional behavioural assessments and functional analyses, and they always 

participated in indirect functional behavioural assessments. Functional analyses were reported for half of the 

children, and only two children did not have any type of assessment results reported. A hypothesized function was 

indicated for most children, and challenging behaviours were typically multiply controlled. These results are 

promising, as they indicate that parents are involved in the assessment of challenging behaviours, which suggests 

that assessments may be more likely to capture relevant stimuli that are in place in the natural environment when 

behaviours are occasioned. Further, these results suggest that the majority of studies were consistent with the 

standards of the field, requiring functional behaviour assessments in advance of behaviour-reduction interventions. 

Results also indicate that the topography of child behaviours varied widely across participants, and most 

children presented with multiple topographies of challenging behaviour. Tantrum and aggression were the most 
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commonly reported topographies, presenting in approximately half of child participants, followed by property 

destruction for approximately one third, and self-injury for approximately one quarter of participants. No 

topography was indicated for seven children (i.e., 12%). These rates are roughly similar to the reported incidence of 

these challenging behaviours in children with ASD (i.e., 50% of children with ASD engage in aggression towards 

others, 43% in property destruction, and 36% in self-harm; Matson et al., 2009). These results suggest that certain 

topographies may be implicated in parent training research more frequently because of the frequency of incidence of 

those behaviours in the population. However, this relationship is unclear, and other factors may be considered when 

choosing to involve parents in behaviour-reduction interventions (e.g., the severity of the behaviour, risks to child 

and parent safety, feasibility for parents, or parent preference).   

Generalization and Maintenance 

 Results of the current review indicate that few studies collected parent or child generalization outcome 

data. Further, few studies collected parent or child maintenance outcome data. Results are similar across 

participants. These data suggest that researchers are not reliably collecting generalization or maintenance data, and 

the effects of parent training and parent-implementation over time and across settings, routines, or behaviours is 

relatively unknown. Gerow, Hagan-Burke et al. (2018) found higher rates, with approximately half of included 

studies reporting data on generalization and/or maintenance of child behaviours.  

Social Validity 

 Results of the current review indicate that just over half of studies reported some formal social validity 

measures. Of these studies, all reported that parents were generally happy with the intervention. However, one may 

argue that these results should be interpreted with caution, as the percentage of studies reporting to have collected 

social validity is relatively small, and the types of questions that parents were asked, the ratings to each question, 

and the range of responses were not analyzed in the current review. Gerow, Hagan-Burke et al. (2018) found slightly 

lower rates, with approximately one third of their included studies reporting parent satisfaction, but their results also 

showed that parents generally rated interventions positively.  

Limitations and Strengths of the Current Study  

 The current review presents with several limitations. As with any scoping review, some relevant studies 

may have been excluded, particularly at the title and abstract level, if there was not enough information to indicate 
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that the appropriate criteria were present in the study (i.e., no mention of children with ASD, parent mediators, 

challenging behaviours, unclear description of whether the intervention was behaviour analytic).  

 With regard to the scientific rigour and risk of bias analyses, minor modifications were made by the authors 

of the current study to both tools in order to obtain reliability. Although these modifications were beneficial for 

reliability purposes, the impact of these minor changes is unknown. Further, both the SMRS and ROB tool, although 

both indicated for use in this study, are not currently widely used in the literature, so comparisons of outcomes 

across reviews may be challenging.  

Limitations are also present with regard to the descriptive analysis. The current study did not investigate the 

presence of racial, ethnic, or linguistic demographic information for participants, which should be analyzed to 

determine the effectiveness of interventions across cultures and the representation of individuals from different 

cultural and linguistic backgrounds in the literature. In an attempt to cover more breadth regarding training 

approaches used, some details regarding the specific format of training were not explored (e.g., if instructions were 

provided verbally, in written format, etc.). The authors also did not examine the specific social validity tools used, 

questions asked, or range of parent ratings. Pertaining to the descriptive analysis more generally, except for some 

demographic information (i.e., age, residents of the home, and hours per week of ABA services), select discrete 

categories of information were coded as either yes or no by raters; no fillable responses were coded, which may 

result in a reduction of sensitivity and/or specificity. Finally, both experimental and nonexperimental designs were 

included in this review. The inclusion of nonexperimental design studies (e.g., studies that utilize an AB design) 

may have impacted the overall scientific rigour ratings and results from these studies should be interpreted with 

caution given the limitations of the research design. However, the inclusion of these studies more accurately 

represents the state of the current literature. 

 Despite its limitations, the current study provides novel information regarding single case design studies 

that investigate parent training in multi-component behaviour analytic interventions to reduce challenging 

behaviours in children with ASD. This scoping review was designed and executed in accordance with the PRISMA-

ScR standards for scoping reviews, which promotes thoroughness and transparency in scoping reviews. Experts 

were consulted in the preparation of the study: Master’s level university librarians with expertise in systematic 

reviews and meta-analyses were consulted regarding search strategies, and multiple doctoral-level board certified 

behaviour analysts were consulted regarding the approach to operationally defining inclusion criteria and data items. 
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Another strength of the study is the presence of an analysis of the scientific rigour and risk of bias of included 

studies. Although meta-analyses commonly assess scientific rigour, and PRISMA-ScR guidelines suggest 

conducting a critical appraisal of research, many scoping reviews do not present these data for included studies.  

Future Directions 

 In order to improve scientific rigour, future researchers should provide information regarding participant 

diagnoses and program for and measure generalization and/or maintenance of participant behaviours. To reduce the 

risk of bias in future research, investigators should consider whether it is possible to blind participants, therapists, 

and/or outcome assessors (i.e., data coders). 

Future researchers should also collect and report (a) demographic information in line with APA standards, 

(b) generalization and maintenance data for both parent and child behaviours, (c) social validity information 

regarding the acceptability and effectiveness of parent training approaches, as well as the type of interventions 

parents are trained to implement, and (d) other outcome measures (e.g., impact on quality of life).  

Future reviews should utilize the SMRS and ROB tools to provide additional evidence regarding their 

usefulness and validity, especially given that some modifications were required in order for coders of the present 

review to obtain reliability. Additionally, future researchers should utilize these tools to allow for results of included 

studies to be interpreted within the context of methodological limitations and potential biases. 

Future meta-analyses should further investigate (a) demographic variables (when reported) and how they 

mediate parent implementation fidelity outcomes and/or child outcomes, (b) parent implementation fidelity and/or 

child outcomes following online versus in-person interventions, and (c) generalization and/or maintenance of parent 

implementation fidelity and/or child outcomes. 
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Appendix A 

Title and Abstract Inclusion and Exclusion Criteria Codebook 

Exclude Include 
From books, conferences, dissertations From peer-reviewed journals 

 
Published in any other language Published in English 

 
Randomized Control Trials, Systematic Reviews, 
Meta-Analyses 

Single-Case Experimental Design (e.g., multiple 
baseline) 

 
No children with ASD (we are also did not include 
children with Asperger’s or Rett’s diagnoses), adults 
(19+) 

Child (0-18yo) with diagnosis of ASD/PDD/etc. (even 
if not ALL children have ASD, or if children have 
dual-diagnoses including ASD) 

 
Intervention only implemented by therapists/research 
staff 

Parent training and/or parent-mediated intervention 

 
Intervening to increase skills, no measurement of 
problem behaviour reduction 

Intervention to reduce problem behaviours (include if 
there is any mention of this measure; doesn’t need to 
be the primary outcome measure) 

 
No direct observation; Used questionnaires, surveys, 
etc. 
 

Direct observation of behaviour 

Note. These inclusion criteria were used for screening records at the title and abstract level only. Records were 

excluded if they met any of the listed exclusion criteria. 
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Appendix B 
 

Full Text Screening 

Table B1 

Full Text Screening Hierarchy Codebook 

Reason Exclude Include 
1 Studies not originally published in 

English  
(this includes studies published in 
another language and then translated 
into English) 
 

Studies originally published in English  

2 Studies published before 1987 Studies published in 1987 or later 
 

3 Studies published in non-peer-reviewed 
journals or other media (e.g., 
dissertations/theses poster abstracts, 
conference abstracts, books, book 
chapters, erratum, etc.) 
 

Studies that have been peer-reviewed (e.g., those 
published or unpublished in a peer-reviewed journal) 
 

4 Studies that use a design other than 
single-case experimental  
(e.g., group designs, control-case 
designs, randomized control trials, 
qualitative studies, etc.) 
 

Studies that utilize single case experimental design 
(e.g., AB designs, AB + follow up, reversal, multiple 
baseline, changing criterion, alternating treatments, and a 
combination of these, etc.) 

5 Studies that do not present a graph or 
data on parent implementation fidelity  
Studies that only train siblings, 
teachers, or therapists to implement the 
intervention 
Studies that only include parent-
reported fidelity/other fidelity NOT 
obtained by direct observation 
 

Studies that include graphs and/or raw data on parent 
implementation fidelity obtained by direct observation 
(e.g., graphs of percent correct implementation, in-text 
data that describes range/mean/ of parent implementation 
fidelity).  
Parents are defined as the biological parent or primary 
caregiver in the home setting, including legal guardians 
and grandparents. 
Parent data is distinguishable from data of any other 
intervention mediators (includes parent data in 
generalization phase) 
INCLUDE studies that state a minimum fidelity was 
achieved  
 

6 Parent did not implement intervention 
with a child between 0-18 with a 
diagnosis of ASD/PDD/etc. 
Children described as having 
developmental disability/DD only 
Parents implemented intervention with 
a confederate and authors did NOT 
reference that the parent was being 
trained for the purposes of using this 
intervention with a child who matches 
the appropriate criteria. 
 

At least one parent included in the study implemented the 
intervention with their child who is between the ages of 0-
18y/o and has a diagnosis of ASD, autism, autistic 
disorder, PDD, or PDD-NOS. 
 If parents did not implement intervention with their 
children (i.e., a confederate played the role of the child) 
include the study if the authors describe that the parents 
have a child/youth with the above diagnoses for who the 
intervention is being designed. 
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Reason Exclude Include 
7 Studies which do not train parents to 

implement ABA interventions 
(this includes studies that do not train 
parents at all, as well as studies that 
train parents in non-ABA interventions. 
See below for a list of non-ABA 
interventions) 
 

Studies which teach parents to implement ABA 
interventions. (See Table B2)  

8 Studies which do not train parents to 
implement a MULTICOMPONENT 
ABA intervention (e.g., trains parents 
to use only one component. See list 
below for ABA interventions that are 
considered to have only one 
component).  
 

Studies which teach parents to implement a 
MULTICOMPONENT ABA intervention. (e.g., the 
intervention combines any of the acceptable interventions 
OR includes an intervention that has multiple components 
embedded within it which are adequately described)  

9 Studies in which child behaviour 
reduction is NOT the primary goal of 
parent-mediated intervention. (e.g. 
interventions that are primarily 
designed to increase acquisition of 
skills but also measure changes in 
problem behaviours)  
 

Studies in which child behaviour reduction is the primary 
goal of parent-mediated intervention  
See a list of target problem behaviours below {TABLE 
B3} 
*tip: look for the purpose of the study, as this statement 
may give a clearer indication of what the primary 
behaviour change target is 

Note. Coders followed this hierarchy when excluding studies from the final review. If a study met more than one 

exclusion criteria, coders selected the one highest on the list (e.g., if a study did not present a graph on parent 

implementation fidelity and it was also not a single-case experimental design, coders listed ‘not a single-case 

experimental design’ as the reason for exclusion, as it is higher on the list). 
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Table B2 

Examples of ABA and non-ABA Interventions  

 Exclude Include 
Single-Component • Floor Time 

• Son Rise 
• RDI (relationship 

development 
intervention) 

• PCIT (parent-
child interaction 
therapy) 

• Reinforcement (including NCR, DRA, DRI, DRO, 
DRL) 

• Extinction 
• Shaping 
• Prompting 
• Behaviour chaining 
• Token economy 
• RIRD (response interruption redirection) 
• Punishment (including removal of 

reinforcement/response cost, inclusionary or 
exclusionary timeout, response blocking, 
reprimands, overcorrection, restraint) 

• Mand training  
• Compliance training 
• Antecedent interventions (e.g., fading in 

stimuli/tasks/demands, high-p sequences) 

Multicomponent  • PECs – if they describe that it includes two of 
shaping, prompting, reinforcement  

• PRT (pivotal response training)  
• BST (behavioural skills training) – if they describe 

that it includes two of 
prompting/instructions/modeling and 
reinforcement  

• FCT (functional communication training) – if they 
describe that it includes both reinforcement and 
extinction  

• ESDM (Early Start Denver Model) 
• Milieu therapy (describing modeling, prompting, 

reinforcement)  

Note. This table presents a list of examples of ABA and non-ABA interventions. Coders followed this list when 

deciding if a study should be included. If the study described an intervention method that was not listed here, coders 

were asked to use their best judgment to determine its rating. Coders were instructed to use the dimensions of ABA 

(effective, technological, applied, analytic, conceptually systematic, behavioural) except generality to make their 

decision. If a study included two or more single-component interventions (e.g., prompting and reinforcement, DRA 

and extinction) then the study was included as a multi-component intervention. Coders were reminded that it is 

important to read the method related to the intervention; sometimes what was described was not what was 

implemented and sometimes a single-component intervention like manding may actually be a multi-component 

intervention if the intervention described prompting, reinforcement and extinction. 
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Table B3 

Examples of Challenging Behaviours Codebook 

Exclude Include 
• Manding for the sake of manding (e.g. mand 

training for the sake of increasing 
communication does NOT qualify a study for 
inclusion. However, if mand training is the 
intervention specifically selected to reduce a 
targeted problem behaviour, that WOULD 
qualify a study for inclusion). 

• Toilet training without explicit behaviour 
reduction targets (e.g., increasing toilet 
sittings and decreasing accidents does NOT 
qualify a study for inclusion). 

• Food refusal without explicit behaviour 
reduction targets (e.g., tantrums, property 
destruction. Decreasing food 
refusal/increasing food acceptance alone does 
NOT quality a study for inclusion). 

• Sleep-related issues. 

• Aggression towards others 
• Disrobing 
• Elopement 
• Inappropriate sexual behaviour  
• Mouthing/swallowing objects/playing with 

saliva 
• Property destruction 
• Self-injury 
• Smearing  
• Stereotypy 
• Tantrums 
• Noncompliance 
• Unusual play with objects. 

Note. This table presents a list of problem behaviour examples and nonexamples. If the primary behaviour change 

target was one from the exclude list, coders were asked to exclude the study based on that criterion. Coders were 

reminded that this list is not exhaustive; this list had been compiled to give examples of the types of behaviour we 

were looking for, but that they may come across studies that target other behaviours. If a study was designed to both 

increase and decrease behaviours equally, then it was included. Coders were asked to look at the “purpose” of the 

study. If it said something along the lines of “purpose to increase adaptive behaviours X and reduce, decrease, 

replace problem behaviours Y” then it was included. If both the behaviour reduction and behaviour increase goals 

were listed as primary dependent variables, then coders were asked to include the study. If the primary dependent 

variable was to increase behaviour and reduction was a secondary goal, then coders were asked to exclude the study.  
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Appendix C 
 

Database Search Strategies 
 

Table C1 
 
CINAHL Complete Search Strategy  
 

Search 
ID # 

Search Terms 

S21 S10 AND S19 AND S20  

S20 S5 OR S6 OR S7  

S19 S12 OR S16 OR S17  

S18 (smear* OR fec* AND (smear* OR play* OR throw*) OR stereotyp* OR “self-stim*” OR “self stim*” 
OR ( stereotyp* AND (behav* or vocal* OR movement* OR acti* OR play* OR engag*) OR tap* OR 
jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* OR flap* OR script* OR repeat* 
OR repetitive OR plac* OR line OR lining OR touch* ) OR tantrum* OR disrupt* OR cry* OR scream* 
OR yell* OR stomp* OR flop* OR drop* OR swip* OR knock* OR break* OR tear* OR shout* OR 
pull*) AND (S12 OR S16 OR S17)  

S17 smear* OR ( fec* AND (smear* OR play* OR throw*) ) OR ( stereotyp* OR “self-stim*” OR “self 
stim*” ) OR ( stereotyp* AND (behav* or vocal* OR movement* OR acti* OR play* OR engag*) OR 
tap* OR jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* OR flap* OR script* 
OR repeat* OR repetitive OR plac* OR line OR lining OR touch* ) OR ( tantrum* OR disrupt* OR 
cry* OR scream* OR yell* OR stomp* OR flop* OR drop* OR swip* OR knock* OR break* OR tear* 
OR shout* OR pull* )  

S16 ( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) ) 
OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* OR 
whin* OR turn* OR drop* OR avoid* ) OR “destruct* OR ( property AND (destruct* OR damag*) ) 
OR ( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR ruminat* ) OR ( 
bit* AND (finger OR hand OR self ... 

S15 "( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) ) 
OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* OR 
whin* OR turn* OR drop* OR avoid* ) OR destruct* OR ( property AND (destruct* OR damag*) ) OR 
( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR ruminat* ) OR ( bit* 
AND (finger OR hand OR self ... 

S14 "( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) ) 
OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* OR 
whin* OR turn* OR drop* OR avoid* ) OR destruct* OR ( property AND (destruct* OR damag*) ) OR 
( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR ruminat* ) OR ( bit* 
AND (finger OR hand OR self ... 

S13 ( (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") 
OR (MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") 
OR (MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality") ) OR ( behav* AND 
(problem* OR challeng* OR interfering OR disrupt*) ) OR ( aggress* OR hit* OR kick* OR punch* 
OR throw* OR swing* OR slap* OR bit* OR yell* OR scream* OR swear* OR curs* OR threat* OR 
abus* OR butt* or hairpull* OR “hair-pull ... 
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Search 
ID # 

Search Terms 

S12 ( (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") 
OR (MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") 
OR (MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality") ) OR ( behav* AND 
(problem* OR challeng* OR interfering OR disrupt*) ) OR ( aggress* OR hit* OR kick* OR punch* 
OR throw* OR swing* OR slap* OR bit* OR yell* OR scream* OR swear* OR curs* OR threat* OR 
abus* OR butt* or hairpull* OR “hair-pull ... 

S11 (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") OR 
(MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") OR 
(MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality")  

S10 ( (MH "Autistic Disorder") OR (MH "Pervasive Developmental Disorder-Not Otherwise Specified") 
OR (MH "Child Development Disorders, Pervasive") ) OR ( autis* OR ASD OR PDD* OR “pervasive 
developmental disorder*” )  

S9 (MH "Autistic Disorder") OR (MH "Pervasive Developmental Disorder-Not Otherwise Specified") OR 
(MH "Child Development Disorders, Pervasive")  

S8 ((MH "Parent-Child Relations+")) AND (S5 OR S6 OR S7)  

S7 (MH "Parent-Child Relations+")  

S6 (MH "Parental Role+")  

S5 (MH "Parents+") OR (MH "Caregivers")  

S4 (MH "Parents+")  

S3 (MH "Parents+") OR caregivers  

S2 (MH "Parents+") OR caregivers  

S1 (MH "Parents+")    
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Table C2 
 
Education Source Search Strategy 
 

Search 
ID # 

Search Terms 

S21 S10 AND S19 AND S20  

S20 S5 OR S6 OR S7  

S19 S12 OR S16 OR S17  

S18 (smear* OR fec* AND (smear* OR play* OR throw*) OR stereotyp* OR “self-stim*” OR “self 
stim*” OR ( stereotyp* AND (behav* or vocal* OR movement* OR acti* OR play* OR engag*) OR 
tap* OR jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* OR flap* OR script* 
OR repeat* OR repetitive OR plac* OR line OR lining OR touch* ) OR tantrum* OR disrupt* OR 
cry* OR scream* OR yell* OR stomp* OR flop* OR drop* OR swip* OR knock* OR break* OR 
tear* OR shout* OR pull*) AND (S12 OR S16 OR S17)  

S17 smear* OR ( fec* AND (smear* OR play* OR throw*) ) OR ( stereotyp* OR “self-stim*” OR “self 
stim*” ) OR ( stereotyp* AND (behav* or vocal* OR movement* OR acti* OR play* OR engag*) OR 
tap* OR jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* OR flap* OR script* 
OR repeat* OR repetitive OR plac* OR line OR lining OR touch* ) OR ( tantrum* OR disrupt* OR 
cry* OR scream* OR yell* OR stomp* OR flop* OR drop* OR swip* OR knock* OR break* OR 
tear* OR shout* OR pull* )  

S16 ( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) ) 
OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* 
OR whin* OR turn* OR drop* OR avoid* ) OR “destruct* OR ( property AND (destruct* OR 
damag*) ) OR ( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR 
ruminat* ) OR ( bit* AND (finger OR hand OR self ... 

S15 "( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) 
) OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* 
OR whin* OR turn* OR drop* OR avoid* ) OR destruct* OR ( property AND (destruct* OR damag*) 
) OR ( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR ruminat* ) 
OR ( bit* AND (finger OR hand OR self ... 

S14 "( (mouth* OR swallow* OR ingest*) AND (object* OR inedible OR “non-edible” OR “non edible”) 
) OR ( saliva AND (play* OR smear* or touch* or spit*) ) OR pica OR ( “non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* 
OR whin* OR turn* OR drop* OR avoid* ) OR destruct* OR ( property AND (destruct* OR damag*) 
) OR ( “self-injur*” OR “self injur*” OR “self harm*” OR “self-harm*” OR vomit* OR ruminat* ) 
OR ( bit* AND (finger OR hand OR self ... 

S13 ( (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") 
OR (MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") 
OR (MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality") ) OR ( behav* 
AND (problem* OR challeng* OR interfering OR disrupt*) ) OR ( aggress* OR hit* OR kick* OR 
punch* OR throw* OR swing* OR slap* OR bit* OR yell* OR scream* OR swear* OR curs* OR 
threat* OR abus* OR butt* or hairpull* OR “hair-pull ... 
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Search 
ID # 

Search Terms 

S12 ( (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") 
OR (MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") 
OR (MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality") ) OR ( behav* 
AND (problem* OR challeng* OR interfering OR disrupt*) ) OR ( aggress* OR hit* OR kick* OR 
punch* OR throw* OR swing* OR slap* OR bit* OR yell* OR scream* OR swear* OR curs* OR 
threat* OR abus* OR butt* or hairpull* OR “hair-pull ... 

S11 (MH "Child Behavior+") OR (MH "Child Behavior Disorders+") OR (MH "Adolescent Behavior") 
OR (MH "Disruptive Behavior") OR (MH "Behavioral Changes") OR (MH "Behavioral Objectives") 
OR (MH "Aggression") OR (MH "Self-Injurious Behavior") OR (MH "Sexuality")  

S10 ( (MH "Autistic Disorder") OR (MH "Pervasive Developmental Disorder-Not Otherwise Specified") 
OR (MH "Child Development Disorders, Pervasive") ) OR ( autis* OR ASD OR PDD* OR 
“pervasive developmental disorder*” )  

S9 (MH "Autistic Disorder") OR (MH "Pervasive Developmental Disorder-Not Otherwise Specified") 
OR (MH "Child Development Disorders, Pervasive")  

S8 ((MH "Parent-Child Relations+")) AND (S5 OR S6 OR S7)  

S7 (MH "Parent-Child Relations+")  

S6 (MH "Parental Role+")  

S5 (MH "Parents+") OR (MH "Caregivers")  

S4 (MH "Parents+")  

S3 (MH "Parents+") OR caregivers  

S2 (MH "Parents+") OR caregivers  

S1 (MH "Parents+")  
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Table C3 
 
Embase Search Strategy  
 

Search 
Set 

Search Terms 

1 exp parent/ 
2 exp caregiver/ 
3 (parent training or parent-training or ((parent* or caregiver* or guardian* or mother* or father*) and 

(train* or guid* or mediat* or implement*))).af. 
4 1 or 2 or 3 
5 autism/ or "pervasive developmental disorder not otherwise specified"/ 
6 (autis* or ASD or PDD or pervasive developmental disorder* or PDD-NOS).af. 
7 5 or 6 
8 problem behavior/ or disruptive behavior/ or abnormal behavior/ or exp sexual behavior/ or behavior 

disorder/ or exp child behavior/ 
9 automutilation/ 
10 coprophagy/ 
11 eating disorder/ 
12 impulse control disorder/ 
13 exp aggression/ 
14 stereotypy/ 
15 ((behav* and (problem* or challeng* or interfering or disrupt*)) or (aggress* or hit* or kick* or 

punch* or throw* or swing* or slap* or bit* or yell* or scream* or swear* or curs* or threat* or 
abus* or butt* or hairpull* or hair-pull* or hair pull* or spit* or push* or bang* or pinch* or squeez*) 
or (disrob* or naked or bare or nud*) or (cloth* and (remov* or strip*)) or (public and (nud* or naked 
or remov* or indecen*))).af. 

16 (elop* or run* or escap* or leav* or inappropriate sexual behav* or (inappropriate* and (touch* or 
hold* or hug* or kiss* or sex* or intercourse or grab* or display*)) or (public* and (masturbat* or 
touch* or fondl* or sex* or intercourse or display*)) or (touch* and (other* or genital* or self* or 
penis* or vagina* or breast* or bum* or butt*)) or ((mouth* or swallow* or ingest*) and (object* or 
inedible or non-edible or non edible)) or (saliva and (play* or smear* or touch* or spit*)) or pica).af. 

17 (non-compliance or non compliance or noncompliance or disobe* or defy or defi* or refus* or 
protest* or ignor* or whin* or turn* or drop* or avoid* or destruct* or (property and (destruct* or 
damag*)) or (self-injur* or self injur* or self harm* or self-harm* or vomit* or ruminat*) or (bit* and 
(finger or hand or self or arm or body)) or (head and (hit* or bang* or smash* or butt* or strik* or 
slap*)) or (eye* and (goug* or pok* or scratch*)) or (skin and (cut* or burn* or pick* or scratch* or 
pinch* or pull* or slap*)) or (hair and (pull* or rip*))).af. 

18 (smear* or (fec* and (smear* or play* or throw*)) or (stereotyp* or self-stim* or self stim*) or 
((stereotyp* and (behav* or vocal* or movement* or acti* or play* or engag*)) or tap* or jump* or 
rock* or hum* or tens* or spin* or insist* or chang* or flap* or script* or repeat* or repetitive or 
plac* or line or lining or touch*) or (tantrum* or disrupt* or cry* or scream* or yell* or stomp* or 
flop* or drop* or swip* or knock* or break* or tear* or shout* or pull*)).af. 

19 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 
20 4 and 7 and 19 
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Table C4 
 
ERIC Search Strategy 
 

Search 
Set 

Search Terms 

1 ((MAINSUBJECT.EXACT.EXPLODE("Parents") OR MAINSUBJECT.EXACT("Parent 
Participation") OR MAINSUBJECT.EXACT("Parents as Teachers")) OR noft("parent training" OR 
"parent-training") AND noft((parent* OR caregiver* OR guardian* OR mother* OR father*) AND 
(train* OR guid* OR mediat* OR implement*))) AND ((MAINSUBJECT.EXACT("Pervasive 
Developmental Disorders") OR MAINSUBJECT.EXACT("Autism")) OR noft(autis* OR ASD OR 
PDD OR "pervasive developmental disorder*" OR PDD-NOS)) AND 
(((MAINSUBJECT.EXACT("Behavior Problems") OR MAINSUBJECT.EXACT("Aggression") OR 
MAINSUBJECT.EXACT("Self Destructive Behavior") OR MAINSUBJECT.EXACT("Sexual 
Harassment") OR MAINSUBJECT.EXACT("Compliance (Psychology)") OR 
MAINSUBJECT.EXACT("Behavior Disorders")) OR noft("problem behav*") OR noft(behav* AND 
(problem* OR challeng* OR interfering OR disrupt*)) OR noft(aggress* OR hit* OR kick* OR 
punch* OR throw* OR swing* OR slap* OR bit* OR yell* OR scream* OR swear* OR curs* OR 
threat* OR abus* OR butt* OR hairpull* OR "hair-pull*" OR "hair pull*" OR spit* OR push* OR 
bang* OR pinch* OR squeez*) OR noft(disrob* OR naked OR bare OR nud*) OR noft(cloth* AND 
(remov* OR strip*)) OR noft(public AND (nud* OR naked OR remov* OR indecen*)) OR noft(elop* 
OR run* OR escap* OR leav*) OR noft("inappropriate sexual behav*") OR noft(inappropriate* AND 
(touch* OR hold* OR hug* OR kiss* OR sex* OR intercourse OR grab* OR display*))) OR 
(noft(public* AND (masturbat*)) OR noft(public* AND (touch* OR fondl* OR sex* OR intercourse 
OR display*))) OR (noft(touch* AND (other* OR genital* OR self* OR penis* OR vagina* OR 
breast* OR bum* OR butt*)) OR noft((mouth* OR swallow* OR ingest*) AND (object* OR inedible 
OR "non-edible" OR "non edible")) OR noft(saliva AND (play* OR smear* OR touch* OR spit*)) OR 
noft(pica) OR noft("non-compliance" OR "non compliance" OR noncompliance OR disobe* OR defy 
OR defi* OR refus* OR protest* OR ignor* OR whin* OR turn* OR drop* OR avoid*)) OR 
(noft(destruct*) OR noft(property AND (destruct* OR damag*)) OR noft("self-injur*" OR "self 
injur*" OR "self harm*" OR "self-harm*" OR vomit* OR ruminat*) OR noft(bit* AND (finger OR 
hand OR self OR arm OR body)) OR noft(head AND (hit* OR bang* OR smash* OR butt* OR strik* 
OR slap*)) OR noft(eye* AND (goug* OR pok* OR scratch*)) OR noft(skin AND (cut* OR burn* 
OR pick* OR scratch* OR pinch* OR pull* OR slap*)) OR noft(hair AND (pull* OR rip*))) OR 
(noft(smear*) OR noft(fec* AND (smear* OR play* OR throw*)) OR noft(stereotyp* OR "self-stim*" 
OR "self stim*") OR noft(stereotyp* AND (behav* OR vocal* OR movement* OR acti* OR play* OR 
engag*) OR tap* OR jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* OR flap* 
OR script* OR repeat* OR repetitive OR plac* OR line OR lining OR touch*) OR noft(tantrum* OR 
disrupt* OR cry* OR scream* OR yell* OR stomp* OR flop* OR drop* OR swip* OR knock* OR 
break* OR tear* OR shout* OR pull*))) 
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Table C5 
 
Medline Search Strategy 
 

Search 
Set 

Search Terms 

1 exp Parents/ 
2 exp Caregivers/ 
3 ((parent training or parent-training) and ((parent* or caregiver* or guardian* or mother* or father*) and 

(train* or guid* or mediat* or implement*))).af. 
4 1 or 2 or 3 
5 autism spectrum disorder/ or autistic disorder/ 
6 (autis* or ASD or PDD or pervasive developmental disorder* or PDD-NOS).af. 
7 5 or 6 
8 Problem Behavior/ 
9 Child Behavior Disorders/ 
10 exp Aggression/ 
11 Self-Injurious Behavior/ 
12 exp Child Behavior/ 
13 Dangerous Behavior/ 
14 exp Sexual Behavior/ 
15 exp Stereotyping/ 
16 Stereotyped Behavior/ 
17 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 
18 ((behav* and (problem* or challeng* or interfering or disrupt*)) or (aggress* or hit* or kick* or punch* 

or throw* or swing* or slap* or bit* or yell* or scream* or swear* or curs* or threat* or abus* or butt* 
or hairpull* or hair-pull* or hair pull* or spit* or push* or bang* or pinch* or squeez*) or (disrob* or 
naked or bare or nud*) or (cloth* and (remov* or strip*)) or (public and (nud* or naked or remov* or 
indecen*)) or (elop* or run* or escap* or leav*) or inappropriate sexual behav* or (inappropriate* and 
(touch* or hold* or hug* or kiss* or sex* or intercourse or grab* or display*)) or (public* and 
(masturbat* or touch* or fondl* or sex* or intercourse or display*)) or (touch* and (other* or genital* or 
self* or penis* or vagina* or breast* or bum* or butt*))).af. 

19 (((mouth* or swallow* or ingest*) and (object* or inedible or non-edible or non edible)) or (saliva and 
(play* or smear* or touch* or spit*)) or pica or (non-compliance or non compliance or noncompliance or 
disobe* or defy or defi* or refus* or protest* or ignor* or whin* or turn* or drop* or avoid*) or destruct* 
or (property and (destruct* or damag*)) or (self-injur* or self injur* or self harm* or self-harm* or 
vomit* or ruminat*) or (bit* and (finger or hand or self or arm or body)) or (head and (hit* or bang* or 
smash* or butt* or strik* or slap*)) or (eye* and (goug* or pok* or scratch*)) or (skin and (cut* or burn* 
or pick* or scratch* or pinch* or pull* or slap*)) or (hair and (pull* or rip*))).af. 

20 (smear* or (fec* and (smear* or play* or throw*)) or (stereotyp* or self-stim* or self stim*) or 
((stereotyp* and (behav* or vocal* or movement* or acti* or play* or engag*)) or tap* or jump* or rock* 
or hum* or tens* or spin* or insist* or chang* or flap* or script* or repeat* or repetitive or plac* or line 
or lining or touch*) or (tantrum* or disrupt* or cry* or scream* or yell* or stomp* or flop* or drop* or 
swip* or knock* or break* or tear* or shout* or pull*)).af. 

21 17 or 18 or 19 or 20 
22 4 and 7 and 21  

Note. Search of Medline via OVID 
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Table C6 
 
Nursing & Allied Health Source Search Strategy  
 

Search 
Set 

Search Terms 

1 ((MAINSUBJECT.EXACT("Parent participation") OR MAINSUBJECT.EXACT("Parents & 
parenting")) OR noft("parent training" OR "parent-training") OR noft((parent* OR caregiver* OR 
guardian* OR mother* OR father*) AND (train* OR guid* OR mediat* OR implement*))) AND 
(MAINSUBJECT.EXACT("Autism") OR noft(autis* OR ASD OR PDD OR "pervasive 
developmental disorder*" OR PDD-NOS)) AND (((MESH.EXACT("Aggression") OR 
MESH.EXACT("Sexual Harassment") OR MESH.EXACT("Child Behavior Disorders") OR 
MESH.EXACT("Self-Injurious Behavior") OR MESH.EXACT("Problem Behavior")) OR 
noft("problem behav*") OR noft(behav* AND (problem* OR challeng* OR interfering OR disrupt*))) 
OR (noft(aggress* OR hit* OR kick* OR punch* OR throw* OR swing* OR slap* OR bit* OR yell* 
OR scream* OR swear* OR curs* OR threat* OR abus* OR butt* OR hairpull* OR "hair-pull*" OR 
"hair pull*" OR spit* OR push* OR bang* OR pinch* OR squeez*) OR noft(disrob* OR naked OR 
bare OR nud*) OR noft(cloth* AND (remov* OR strip*)) OR noft(public AND (nud* OR naked OR 
remov* OR indecen*)) OR noft(elop* OR run* OR escap* OR leav*)) OR (noft("inappropriate sexual 
behav*") OR noft(inappropriate* AND (touch* OR hold* OR hug* OR kiss* OR sex* OR intercourse 
OR grab* OR display*)) OR noft(public* AND (masturbat* OR touch* OR fondl* OR sex* OR 
intercourse OR display*)) OR noft(touch* AND (other* OR genital* OR self* OR penis* OR vagina* 
OR breast* OR bum* OR butt*)) OR noft((mouth* OR swallow* OR ingest*) AND (object* OR 
inedible OR "non-edible" OR "non edible")) OR noft(saliva AND (play* OR smear* OR touch* OR 
spit*)) OR noft(pica)) OR (noft("non-compliance" OR "non compliance" OR noncompliance OR 
disobe* OR defy OR defi* OR refus* OR protest* OR ignor* OR whin* OR turn* OR drop* OR 
avoid*) OR noft(destruct*) OR noft(property AND (destruct* OR damag*)) OR noft("self-injur*" OR 
"self injur*" OR "self harm*" OR "self-harm*" OR vomit* OR ruminat*) OR noft(bit* AND (finger 
OR hand OR self OR arm OR body)) OR noft(head AND (hit* OR bang* OR smash* OR butt* OR 
strik* OR slap*)) OR noft(eye* AND (goug* OR pok* OR scratch*)) OR noft(skin AND (cut* OR 
burn* OR pick* OR scratch* OR pinch* OR pull* OR slap*)) OR noft(hair AND (pull* OR rip*))) 
OR (noft(smear*) OR noft(fec* AND (smear* OR play* OR throw*)) OR noft(stereotyp* OR "self-
stim*" OR "self stim*") OR noft(stereotyp* AND (behav* OR vocal* OR movement* OR acti* OR 
play* OR engag*) OR tap* OR jump* OR rock* OR hum* OR tens* OR spin* OR insist* OR chang* 
OR flap* OR script* OR repeat* OR repetitive OR plac* OR line OR lining OR touch*) OR 
noft(tantrum* OR disrupt* OR cry* OR scream* OR yell* OR stomp* OR flop* OR drop* OR swip* 
OR knock* OR break* OR tear* OR shout* OR pull*))) 
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Table C7 
 
PsycINFO Search Strategy  
 

Search 
Set 

Search Terms 

1 ((Index Terms: (Autism Spectrum Disorders))  OR(Any Field: (autis*)  OR Any Field: (ASD)  OR  
Any Field: (PDD*)  OR  Any Field: ("pervasive developmental disorder*")))  AND ((Index Terms: 
(Parent Training))  OR (Any Field: ("parent training")  OR  Any Field: ("parent-training"))  OR(Any 
Field: (parent*)  OR  Any Field: (caregiver*) OR  Any Field: (guardian*)  OR  Any Field: (mother*) 
OR  Any Field: (father*))  AND (Any Field: (train*) OR  Any Field: (guid*)  OR  Any Field: 
(mediat*)  ORAny Field: (implement*))))  AND ((IndexTerms:("Behavior Problems") OR 
IndexTerms:("Self-Injurious Behavior") OR IndexTerms:("Self-Stimulation") OR 
IndexTerms:("Stereotyped Behavior") OR IndexTerms:(Tantrums)) OR (AnyField:(behav*) AND 
(AnyField:(problem*) OR AnyField:(challeng*) OR AnyField:(interfering) OR AnyField:(disrupt*))) 
OR (AnyField:(aggress*) OR AnyField:(hit*) OR AnyField:(kick*) OR AnyField:(punch*) OR 
AnyField:(throw*) OR AnyField:(swing*) OR AnyField:(slap*) OR AnyField:(bit*) OR 
AnyField:(yell*) OR AnyField:(scream*) OR AnyField:(swear*) OR AnyField:(curs*) OR 
AnyField:(threat*) OR AnyField:(abus*) OR AnyField:(butt*) OR AnyField:(hairpull*) OR 
AnyField:("hair-pull*") OR AnyField:("hair pull*") OR AnyField:(spit*) OR AnyField:(push*) OR 
AnyField:(bang*) OR AnyField:(pinch*) OR AnyField:(squeez*)) OR (AnyField:(disrob*) OR 
AnyField:(naked) OR AnyField:(bare) OR AnyField:(nud*)) OR (AnyField:(cloth*) AND 
(AnyField:(remov*) OR AnyField:(strip*))) OR (AnyField:(public) AND (AnyField:(nud*) OR 
AnyField:(naked) OR AnyField:(remov*) OR AnyField:(indecen*))) OR (AnyField:(elop*) OR 
AnyField:(run*) OR AnyField:(escap*) OR AnyField:(leav*)) OR (AnyField:("inappropriate sexual 
behav*")) OR (AnyField:(inappropriate*) AND (AnyField:(touch*) OR AnyField:(hold*) OR 
AnyField:(hug*) OR AnyField:(kiss*) OR AnyField:(sex*) OR AnyField:(intercourse) OR 
AnyField:(grab*) OR AnyField:(display*))) OR (AnyField:(public*) AND (AnyField:(masturbat*) OR 
AnyField:(touch*) OR AnyField:(fondl*) OR AnyField:(sex*) OR AnyField:(intercourse) OR 
AnyField:(display*))) OR (AnyField:(touch*) AND (AnyField:(other*) OR AnyField:(genital*) OR 
AnyField:(self*) OR AnyField:(penis*) OR AnyField:(vagina*) OR AnyField:(breast*) OR 
AnyField:(bum*) OR AnyField:(butt*))) OR (AnyField:(mouth*) OR AnyField:(swallow*) OR 
AnyField:(ingest*)) AND (AnyField:(object*) OR AnyField:(inedible) OR AnyField:("non-edible") 
OR AnyField:("non edible")) OR (AnyField:(saliva) AND (AnyField:(play*) OR AnyField:(smear*) 
OR AnyField:(touch*) OR AnyField:(spit*))) OR (AnyField:(pica)) OR (AnyField:("non-
compliance") OR AnyField:("non compliance") OR AnyField:(noncompliance) OR 
AnyField:(disobe*) OR AnyField:(defy) OR AnyField:(defi*) OR AnyField:(refus*) OR 
AnyField:(protest*) OR AnyField:(ignor*) OR AnyField:(whin*) OR AnyField:(turn*) OR 
AnyField:(drop*) OR AnyField:(avoid*)) OR AnyField:("destruct*) OR (AnyField:(property) AND 
(AnyField:(destruct*) OR AnyField:(damag*))) OR (AnyField:("self-injur*") OR AnyField:("self 
injur*") OR AnyField:("self harm*") OR AnyField:("self-harm*") OR AnyField:(vomit*) OR 
AnyField:(ruminat*)) OR (AnyField:(bit*) AND (AnyField:(finger) OR AnyField:(hand) OR 
AnyField:(self) OR AnyField:(arm) OR AnyField:(body))) OR (AnyField:(head) AND 
(AnyField:(hit*) OR AnyField:(bang*) OR AnyField:(smash*) OR AnyField:(butt*) OR 
AnyField:(strik*) OR AnyField:(slap*))) OR (AnyField:(eye*) AND (AnyField:(goug*) OR 
AnyField:(pok*) OR AnyField:(scratch*))) OR (AnyField:(skin) AND (AnyField:(cut*) OR 
AnyField:(burn*) OR AnyField:(pick*) OR AnyField:(scratch*) OR AnyField:(pinch*) OR 
AnyField:(pull*) OR AnyField:(slap*))) OR (AnyField:(hair) AND (AnyField:(pull*) OR 
AnyField:(rip*))) OR (AnyField:(smear*)) OR (AnyField:(fec*) AND (AnyField:(smear*) OR 
AnyField:(play*) OR AnyField:(throw*))) OR (AnyField:(stereotyp*) OR AnyField:("self-stim*") OR 
AnyField:("self stim*")) OR (AnyField:(stereotyp*) AND (AnyField:(behav*) OR AnyField:(vocal*) 
OR AnyField:(movement*) OR AnyField:(acti*) OR AnyField:(play*) OR AnyField:(engag*)) OR 
AnyField:(tap*) OR AnyField:(jump*) OR AnyField:(rock*) OR AnyField:(hum*) OR 
AnyField:(tens*) OR AnyField:(spin*) OR AnyField:(insist*) OR AnyField:(chang*) OR 
AnyField:(flap*) OR AnyField:(script*) OR AnyField:(repeat*) OR AnyField:(repetitive) OR  
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Search 
Set 

Search Terms 

AnyField:(plac*) OR AnyField:(line) OR AnyField:(lining) OR AnyField:(touch*)) OR 
(AnyField:(tantrum*) OR AnyField:(disrupt*) OR AnyField:(cry*) OR AnyField:(scream*) OR 
AnyField:(yell*) OR AnyField:(stomp*) OR AnyField:(flop*) OR AnyField:(drop*) OR 
AnyField:(swip*) OR AnyField:(knock*) OR AnyField:(break*) OR AnyField:(tear*) OR 
AnyField:(shout*) OR AnyField:(pull*)))  
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Table C8 
 
Web of Science Complete Search Strategy  
 

Search 
  Set 

Search Terms 

#6 #5 AND #2 AND #1  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years Search language=Auto   

#5 #4 OR #3  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years Search language=Auto   

#4 TOPIC:  (stereotyp* OR “self-stim*” OR “self stim*”) OR TOPIC:  (stereotyp* AND (behav* OR 
vocal* OR movement* OR acti* OR play* OR 
engag*)  OR  tap*  OR  jump*  OR  rock*  OR  hum*  OR  tens*  OR  spin*  OR  
insist*  OR  chang*  OR  flap*  OR  script*  OR  repeat*  OR  repetitive  OR  plac*  OR  line     OR  li
ning  OR  touch*) OR TOPIC:  (tantrum* OR disrupt* OR cry* OR scream* OR yell* OR stomp* OR 
flop* OR drop* OR swip* OR knock* OR break* OR tear* OR shout* OR pull*)  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years Search language=Auto   

#3 TOPIC:  (behav* AND (problem* OR challeng* OR interfering OR 
disrupt*) ) OR TOPIC:  (aggress* OR hit* OR kick* OR punch* OR throw* OR swing* OR slap* OR 
bit* OR yell* OR scream* OR swear* OR curs* OR threat* OR abus* OR butt* or hairpull* OR 
“hair-pull*” OR “hair pull*” OR spit* OR push* OR bang* OR pinch* OR 
squeez*) OR TOPIC:  (disrob* OR naked OR bare OR nud*) OR TOPIC:  (cloth* AND (remov* OR 
strip*) ) OR TOPIC:  (public AND (nud* OR naked OR remov* OR indecen*) ) OR TOPIC:  (elop* 
OR run* OR escap* OR leav*) OR TOPIC:  (“inappropriate sexual 
behav*”) OR TOPIC:  (inappropriate* AND (touch* OR hold* OR hug* OR kiss* OR sex* OR 
intercourse OR grab* OR display*) ) OR TOPIC:  (public* AND (masturbat* OR touch* OR fondl* 
OR sex* OR intercourse OR display*) ) OR TOPIC:  (touch* AND (other* OR genital* OR self* OR 
penis* OR vagina* OR breast* OR bum* OR butt*) ) OR TOPIC:  ((mouth* OR swallow* OR 
ingest*)  AND  (object* OR inedible OR “non-edible” OR “non edible”) ) OR TOPIC:  (saliva AND 
(play* OR smear* or touch* or spit*) ) OR TOPIC:  (pica) OR TOPIC:  (“non-compliance” OR “non 
compliance” OR noncompliance OR disobe* OR defy OR defi* OR refus* OR protest* OR ignor* OR 
whin* OR turn* OR drop* OR avoid*) OR TOPIC:  (destruct*) OR TOPIC:  (property AND 
(destruct* OR damag*) ) OR TOPIC:  (“self-injur*” OR “self injur*” OR “self harm*” OR “self-
harm*” OR vomit* OR ruminat*) OR TOPIC:  (bit* AND (finger OR hand OR self OR arm OR 
body) ) OR TOPIC:  (head AND (hit* OR bang* OR smash* OR butt* OR strik* OR 
slap*) ) OR TOPIC:  (eye* AND (goug* OR pok* OR scratch*) ) OR TOPIC:  (skin AND (cut* OR 
burn* OR pick* OR scratch* OR pinch* OR pull* OR slap*) ) OR TOPIC:  (hair AND (pull* OR 
rip*) ) OR TOPIC:  (smear*) OR TOPIC:  (fec* AND (smear* OR play* OR throw*) )  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years 
Search language=Auto   

#2 TOPIC:  (“parent training” OR “parent-training”) OR TOPIC:  ((parent* OR caregiver* OR 
guardian* OR mother* OR father*)  AND  (train* OR guid* OR mediat* OR implement*) )  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years Search language=Auto   

#1 TOPIC: (Autism Spectrum Disorders OR autis* OR ASD OR PDD* OR “pervasive developmental 
disorder*”)  
Databases= WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 
Timespan=All years Search language=Auto   
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Appendix D 
 

Scientific Merit Rating Scale Domain Definitions 
 

Domain Definition 
Research Design reflects the degree to which experimental control was demonstrated. Research 

design is tied to the number of participants and/or groups involved, the extent to 
which attrition or treatment disruption occurred, and the type of research design 
employed. 
 

Measurement of the 
Dependent Variable 

refers to the extent to which (a) accurate and reliable data were collected and (b) 
these data represent the most direct and comprehensive sample of the target skill or 
behaviour that is possible. Measurement of the dependent variable is tied to the 
type of measurement system used, the psychometric support and/or reliability for 
dependent variables, and the extent to which evaluators were blind and/or 
independent when tests, scales, or checklists served as the dependent variables. 
 

Measurement of the 
Independent Variable 

describes the extent to which treatment fidelity was adequately established. 
Treatment fidelity is tied to implementation accuracy, the percentage and type of 
sessions during which data were collected, and the extent to which treatment 
fidelity was reliably measured. 
 

Participant Ascertainment refers to the degree to which well-established diagnostic tools and procedures were 
used to determine eligibility for participant inclusion in the study and the extent to 
which diagnosticians and evaluators were independent and/or blind to the treatment 
conditions. Participant ascertainment is also tied to the use of Diagnostic and 
Statistical Manual for Mental Disorders or International Classification of Diseases 
criteria. 
 

Generalization is defined as the extent to which researchers attempted to objectively demonstrate 
the spread of treatment effects across time, settings, stimuli, responses, or persons. 
Generalization is also tied to the type of data collected (e.g., objective versus 
subjective). 
 

Note. Definitions from “National Standards Report” by The National Autism Center, p. 16–17 

(https://mn.gov/mnddc/asd-employment/pdf/09-NSR-NAC.pdf). 
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Appendix E 

Scientific Merit Rating Scale Codebook (Parent Data Studies) 
 
General Notes 

- Please assign each component the highest rating that meets/exceeds ALL criteria 
o For example, if a study meets all criteria for a Level 5 on research design EXCEPT they have only 

3 data points per condition, please rate this a 3 
- Please rate participant ascertainment FIRST (or at least know if all participants in the study have a 

diagnosis of ASD). SMRS is to be used specifically for ASD; other participants who don’t meet ASD 
criteria (e.g., participants described only has having DD) should not be considered, and their data should 
not be used to make judgements using the SMRS. For example, suppose a study has 3 participants, but only 
1 with ASD. The study conducted an AB design across 3 participants. This study can should be considered 
to have only ONE comparison of control and treatment conditions for the research design component, as 
we cannot use data from children without ASD for use with the SMRS.  

o This means data should only be considered for parents of children with ASD diagnosis 
- note: all conditions, including reversals, must have minimum 5 data points to earn a 5 on Research Design 

 
Research Design (Please view parent fidelity graphs for this item) 

• Level 5 
o 3 or more comparisons of control and treatment conditions (there are 3 demonstrations of the 

effect at 3 different points in time) 
§ Example: AB design across 3 participants with staggered phase lines 
§ Example: AB design across 3 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABABAB design across 1 participant 
§ Nonexample: ABAB design across 1 participant 

o 5 or more data points per condition  
§ Includes: baseline and intervention 

o 3 or more participants (child) 
o No data loss possible 

§ Example: no gaps in graphs with sessions scaled to the x-axis 
• Level 4 

o 3 or more comparisons of control and treatment conditions (there are 3 demonstrations of the 
effect at 3 different points in time) 

§ Example: AB design across 3 participants with staggered phase lines 
§ Example: AB design across 3 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABABAB design across 1 participant 
§ Nonexample: ABAB design across 1 participant 

o 5 or more data points per condition  
§ Includes: baseline and intervention 

o 3 or more participants (child) 
o Some data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is up to 20% of 
sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 3 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 
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o 3 or more data points per condition  
§ Includes: baseline and intervention 

o 2 or more participants (child) 
o Some data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is up to 20% of 
sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 2 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 

o 3 or more data points per condition  
§ Includes: baseline and intervention 

o 2 or more participants (child) 
o Significant data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is more than 20% 
of sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 1 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 

o 1 participant (child) 
o Significant data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is more than 20% 
of sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 0 
o Does not meet criterion for a score of 1 

Measurement of the Dependent Variable (i.e., parent implementation fidelity)  
• Level 5 

o Continuous measurement OR discontinuous measurement with calibration data showing low 
levels of error 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 

§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous 

§ Low level of error= agreement of 80% or greater  
o Mean IOA is 90% or more OR mean kappa is .75 or more 

§ Mean IOA across all participants (of children with ASD) 
§ If there are multiple measures of parent-behaviour-related IOA, the mean of all those 

measures should be 90% or more; it is not required that each different measurement be 
above 90% 
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• E.g., “Mean IOA for John’s implementation fidelity was 92% (range 85%–
100%)” is acceptable  

• E.g., “Mean IOA across all parents was 92% (range 85%–100%)” is acceptable 
• E.g., “IOA for fidelity of reinforcement was 89%, IOA for fidelity of NCR was 

95%, IOA for fidelity of extinction was 95%” is acceptable 
o Reliability collected in 25% or more sessions 

§ 25% or more sessions across all conditions; not required to collect reliability for 25% of 
each condition (e.g., IOA 20% of sessions in baseline and IOA for 30% of sessions in 
intervention is acceptable) 

• E.g., “at least 30% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Nonexample: no reliability data collected in baseline, follow-up if applicable 
§ Nonexample: “IOA was collected for 30% of experimental sessions” where it is not 

specified that “experimental sessions” includes baseline, follow up, generalization 
presume it only includes intervention sessions) 

§ If not specified, see level 2 
• E.g.: “a second observer independently collected data on 31% of sessions” is an 

instance where types of conditions are not specified 
• Level 4 

o Continuous measurement OR discontinuous measurement with NO calibration data 
§ Example of continuous measurement: event recording, duration recording 

• Note: trial-by-trial occurrence data is considered continuous 
§ Example of discontinuous measurement: PIR, WIR, MTS 

• Note: trial-by-trial occurrence data is NOT considered discontinuous  
o Mean IOA is 80% or more OR mean kappa is .75 or more 

§ Mean IOA across all participants (of children with ASD) 
§ If there are multiple measures of parent-behaviour-related IOA, the mean of all those 

measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for John’s implementation fidelity was 82% (range 75%–
100%)” is acceptable  

• E.g., “Mean IOA across all parents was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for fidelity of reinforcement was 79%, IOA for fidelity of NCR was 

85%, IOA for fidelity of extinction was 85%” is acceptable 
o Reliability collected in 25% or more of sessions 

§ 25% or more sessions across all conditions; not required to collect reliability for 25% of 
each condition (e.g., IOA 20% of sessions in baseline and IOA for 30% of sessions in 
intervention is OK) 

• E.g., “at least 30% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Nonexample: no reliability data collected in baseline, follow-up if applicable 
§ Nonexample: “IOA was collected for 30% of experimental sessions” where it is not 

specified that experimental sessions includes baseline, follow up, generalization presume 
it only includes intervention sessions) 

§ If not specified, see level 2 
• E.g.: “a second observer independently collected data on 31% of sessions” is an 

instance where types of conditions are not specified 
• Level 3 

o Continuous measurement OR discontinuous measurement with NO calibration data 
§ Example of continuous measurement: event recording, duration recording 

• Note: trial-by-trial occurrence data is considered continuous 
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§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous  

o Mean IOA is 80% or more OR mean kappa is .4 or more 
§ Mean IOA across all participants (of children with ASD) 
§ If there are multiple measures of parent-behaviour-related IOA, the mean of all those 

measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for John’s implementation fidelity was 82% (range 75%–
100%)” is acceptable  

• E.g., “Mean IOA across all parents was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for fidelity of reinforcement was 79%, IOA for fidelity of NCR was 

85%, IOA for fidelity of extinction was 85%” is acceptable 
o Reliability collected in 20% or more of sessions 

§ 20% or more sessions across all conditions; not required to collect reliability for 20% of 
each condition (e.g., IOA 15% of sessions in baseline and IOA for 25% of sessions in 
intervention is OK) 

• E.g., “at least 20% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions OR experimental only 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Example: intervention only 
§ Example: “IOA was collected for 30% of experimental sessions” where it is not specified 

that experimental sessions includes baseline, follow-up, generalization (presume it only 
includes intervention sessions) is acceptable 

§ Nonexample: baseline only 
§ If not specified, see level 2 

• E.g.: “a second observer independently collected data on 31% of sessions” is an 
instance where types of conditions are not specified 

• Level 2 
o Continuous measurement OR discontinuous measurement with NO calibration data 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 

§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous  

o Mean IOA is 80% or more OR mean kappa is .4 or more 
§ Mean IOA across all participants (of children with ASD) 
§ If there are multiple measures of parent-behaviour-related IOA, the mean of all those 

measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for John’s implementation fidelity was 82% (range 75%–
100%)” is acceptable  

• E.g., “Mean IOA across all parents was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for fidelity of reinforcement was 79%, IOA for fidelity of NCR was 

85%, IOA for fidelity of extinction was 85%” is acceptable 
o Not reported what percentage of sessions reliability collected 
o Type of conditions in which data were collected not necessarily reported 

• E.g.: “a second observer independently collected data on 31% of sessions” is an 
instance where types of conditions are not specified 

o Operational definitions are extensive or rudimentary 
§ E.g. not replicable, not technological 

• Level 1 
o Continuous measurement OR discontinuous measurement with NO calibration data 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 

§ Example of discontinuous measurement: PIR, WIR, MTS 
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• Note: trial-by-trial occurrence data is NOT considered discontinuous  
o Type of conditions in which data were collected not necessarily reported 
o Operational definitions are extensive or rudimentary 

§ E.g. not replicable, not technological 
• Level 0 

o Does not meet criterion for a score of 1 
Measurement of the Independent Variable (i.e., researcher fidelity in parent training procedures) 

• Level 5 
o Implementation accuracy measured at 80% or more  

§ Researcher fidelity in training parents 
§ Mean 80% or more across all observations  
§ E.g., “Researcher fidelity during parent training was 85% (range 70%–100%) is 

acceptable 
§ E.g., “Researcher fidelity during parent training for Andy was 75%, for Bob was 90%, 

and for Carol was 90%” is acceptable (because the mean is above 80%) 
§ E.g., “Researcher fidelity during instructions was 100%, during modeling was 75%, 

during rehearsal was 90%, and during feedback was 90%” is acceptable (because the 
mean of all components is above 80%) 

o Implementation accuracy measured in 25% or more of full sessions 
• Note: assume observations are across full session unless otherwise specified 

§ 25% or more sessions across all conditions; not required to collect accuracy for 25% of 
each condition 

• E.g., “researcher implementation fidelity was measured in at least 25% of 
training sessions with each participant” is acceptable 

• E.g., “researcher implementation fidelity was measured in 20% of baseline 
sessions and 30% of intervention session” is acceptable (because the mean is 
25% overall – not concerned that it’s not 25% in each condition) 

§ Must collect data in all conditions, including baseline, intervention, and follow-
up/maintenance/generalization if applicable 

• E.g., “researcher implementation fidelity was measured in each condition 
including baseline, intervention, and generalization” is acceptable 

• If not specified, see Level 3 
o IOA for treatment fidelity is 80% or greater 

§ 80% or more across all observations; not required to collect accuracy for 80% of each 
condition 

§ E.g. “mean IOA for researcher implementation fidelity was 85% (range 75%–100%) is 
acceptable 

§ If IOA is less than 80%, see level 4 
• Level 4 

o Implementation accuracy measured at 80% or more  
§ Researcher fidelity in training parents 
§ Mean 80% or more across all observations  
§ E.g., “Researcher fidelity during parent training was 85% (range 70%–100%) is 

acceptable 
§ E.g., “Researcher fidelity during parent training for Andy was 75%, for Bob was 90%, 

and for Carol was 90%” is acceptable (because the mean is above 80%) 
§ E.g., “Researcher fidelity during instructions was 100%, during modeling was 75%, 

during rehearsal was 90%, and during feedback was 90%” is acceptable (because the 
mean of all components is above 80%) 

o Implementation accuracy measured in 20% or more of full sessions for interventions only 
§ Implementation accuracy observations account for 20% or more of intervention sessions 

• If less than 20%, see Level 2 
§ No data collected in other conditions  

• If not specified, see Level 3 
o IOA for treatment fidelity not reported 
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§ Includes if IOA is less than 80% 
• Level 3 

o Implementation accuracy measured at 80% or more  
§ Researcher fidelity in training parents 
§ Mean 80% or more across all observations  
§ E.g., “Researcher fidelity during parent training was 85% (range 70%–100%) is 

acceptable 
§ E.g., “Researcher fidelity during parent training for Andy was 75%, for Bob was 90%, 

and for Carol was 90% is” acceptable (because the mean is above 80%) 
§ E.g., “Researcher fidelity during instructions was 100%, during modeling was 75%, 

during rehearsal was 90%, and during feedback was 90%” is acceptable (because the 
mean of all components is above 80%) 

o Implementation accuracy measured in 20% or more of partial sessions for intervention sessions 
only OR if not specified if intervention sessions only 

§ E.g., “researcher fidelity was measured for 20% of all sessions” 
§ Implementation accuracy observations account for 20% or more intervention sessions 

• If less than 20%, see Level 2 
§ No data collected in other conditions (e.g., baseline) 

o IOA for treatment fidelity not reported 
§ Includes if IOA is less than 80% 

• Level 2 
o Control condition is operationally defined at an inadequate level or better 

§ Not replicable, not technological 
o Experimental/treatment procedures are operationally defined at a rudimentary level or better 

§ Not replicable, not technological 
o Implementation accuracy measured at 80% or more 

§  Researcher fidelity in training parents 
§ Mean 80% or more across all observations  
§ E.g., “Researcher fidelity during parent training was 85% (range 70%–100%) is 

acceptable 
§ E.g., “Researcher fidelity during parent training for Andy was 75%, for Bob was 90%, 

and for Carol was 90%” is acceptable (because the mean is above 80%) 
§ E.g., “Researcher fidelity during instructions was 100%, during modeling was 75%, 

during rehearsal was 90%, and during feedback was 90%” is acceptable (because the 
mean of all components is above 80%) 

o Percentage of sessions for which Implementation accuracy was measured is not reported 
§ Study does not report on what percent of sessions were observed for implementation 

accuracy 
§ Study does not report if implementation accuracy observations were conducted over the 

entire session or only partial sessions 
o IOA for treatment fidelity not reported 

§ Includes if IOA is less than 80% 
• Level 1 

o Control condition is operationally defined at an inadequate level or better 
§ Not replicable, not technological 

o Experimental/treatment procedures are operationally defined at a rudimentary level or better 
§ Not replicable, not technological 

o Implementation accuracy regarding percentage of total or partial sessions not reported 
§ Study does not report on what percent of sessions were observed for implementation 

accuracy 
§ Study does not report if implementation accuracy observations were conducted over the 

entire session or only partial sessions 
o IOA for treatment fidelity not reported 

§ Includes if IOA is less than 80% 
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• Level 0 
o Does not meet criterion for a score of 1 

§ E.g. researcher integrity not collected/reported 
Participant Ascertainment (children in the dyads) 

• Level 5 
o Diagnosed by a qualified professional  

§ Includes GP, physician, developmental pediatrician, pediatrician, psychologist, 
psychiatrist, “licensed clinician with expertise in ASD” 

o Diagnosis confirmed by independent and blind evaluators for research purposes using at least one 
psychometrically SOLID instrument 

§ Includes ADOS, CARS, ADI-R 
o DSM or ICD criteria or commonly accepted criteria during the identified time period reported to 

be met  
• Level 4 

o Diagnosis provided/confirmed by independent and blind evaluators for research purposes using at 
least one psychometrically SUFFICIENT instrument 

• Level 3 
o a) Diagnosis provided confirmed by independent OR blind evaluator for research purposes using 

at least one psychometrically ADEQUATE instrument OR b) DSM/ICD criteria confirmed OR 
psychometrically adequate instrument confirmed by a qualified diagnostician or independent 
and/or blind evaluator 

§ One of a) or b)  
§ Include: a diagnosis by a qualified diagnostician or independent and/or blind evaluator 

using psychometrically adequate instrument  
• Level 2 

o a) Diagnosis with at least one psychometrically MODEST instrument OR b) diagnosis provided 
by a qualified diagnostician and/or independent evaluator with no reference to psychometric 
properties of instrument 

§ One of a) or b)  
• Level 1 

o Diagnosis provided by review of records OR instrument with weak psychometric support 
§ Includes parent-reported diagnosis  

• Level 0 
o Does not meet criterion for a score of 1 

§ Includes: reference to diagnosis but no information on source of that information 
Generalization of Treatment Effect(s) 

• Level 5 
o Objective data 

§ Direct behavioural observation of parent implementation fidelity 
§ Includes video recordings, telecommunication, in vivo, etc. 
§ This criterion in place for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
§ Include subjective data if it uses the same unit of measurement as other conditions and 

accuracy has been confirmed through calibration/reliability check with direct observation 
o Maintenance data collected 

§ At least 1-week post-intervention phase 
§ For MORE THAN 50% of participants 

o Generalization data collected across at least two of the following: setting, stimuli, persons  
§ Example: generalization data collected across one new setting AND one new child 
§ Nonexample: generalization data collected across two new settings 
§ For MORE THAN 50% of participants 

• Level 4 
o Objective data 

§ Direct behavioural observation of parent implementation fidelity 
§ Includes video recordings, telecommunication, in vivo, etc. 
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§ This criterion in place for all baseline, intervention, and follow-
up/maintenance/generalization sessions if applicable 

§ Include subjective data if it uses the same unit of measurement as other conditions and 
accuracy has been confirmed through calibration/reliability check with direct observation 

o Maintenance data collected 
§ At least 1-week post-intervention phase 
§ For MORE THAN 50% of participants 

o Generalization data collected across at least one of the following: setting, stimuli, persons  
§ Example: generalization data collected across one new setting  
§ For MORE THAN 50% of participants 

• Level 3 
o Objective data 

§ Direct behavioural observation of parent implementation fidelity 
§ Includes video recordings, telecommunication, in vivo, etc. 
§ This criterion in place for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
§ Include subjective data if it uses the same unit of measurement as other conditions and 

accuracy has been confirmed through calibration/reliability check with direct observation 
o Maintenance data collected OR generalization data collected across at least one of the following: 

setting, stimuli, persons 
§ Maintenance must be at least 1-week post-intervention phase 
§ For MORE THAN 50% of participants 

• Level 2 
o Subjective data 

§ i.e., parent report, parent self-completed checklists/task analyses 
§ This criterion is relevant for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected 

§ At least 1-week post-intervention phase 
§ For MORE THAN 50% of participants 

o Generalization data collected across at least one of the following: setting, stimuli, persons  
§ Example: generalization data collected across one new setting  
§ For MORE THAN 50% of participants 

• Level 1 
o Subjective data OR subjective data supplemented with objective data 

§ i.e., parent report OR parent self-completed checklists/task analyses with direct 
observation probes 

§ This criterion in relevant for all baseline, intervention, and follow-
up/maintenance/generalization sessions if applicable 

o Maintenance data collected OR generalization data collected across at least one of the following: 
setting, stimuli, persons 

§ Maintenance must be at least 1-week post-intervention phase 
§ For MORE THAN 50% of participants 

• Level 0 
o Does not meet criterion for a score of 1 

§ E.g., has follow-up or generalization data for 50% or less of participants 
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Appendix F 

Scientific Merit Rating Scale Codebook (Child Data Studies)  
 
General Notes 

- Please assign each component the highest rating that meets/exceeds ALL criteria 
o For example, if a study meets all criteria for a Level 5 on research design EXCEPT they have only 

3 data points per condition, please rate this a 3 
- Please rate participant ascertainment FIRST (or at least know if all participants in the study have a 

diagnosis of ASD). SMRS is to be used specifically for ASD; other participants who don’t meet ASD 
criteria (e.g., participants described only has having DD) should not be considered, and their data should 
not be used to make judgements using the SMRS. For example, suppose a study has 3 participants, but only 
1 with ASD. The study conducted an AB design across 3 participants. This study can should be considered 
to have only ONE comparison of control and treatment conditions for the research design component, as 
we cannot use data from children without ASD for use with the SMRS.  
 

Research Design: Multiple Baseline Design (Please view child behaviour graphs for this item; include child 
behaviour data with any mediator) 

• Level 5 
o 3 or more comparisons of control and treatment conditions (there are 3 demonstrations of the 

effect at 3 different points in time) 
§ Example: AB design across 3 participants with staggered phase lines 
§ Example: AB design across 3 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABABAB design across 1 participant 
§ Nonexample: ABAB design across 1 participant 

o 5 or more data points per condition  
§ Includes: baseline and intervention 
§ Includes: follow up/maintenance and generalization if applicable 
§ Please consider datapoints for different behaviours separately (i.e., if there are five 

datapoints for hitting and five datapoints for biting in one condition, this counts as five 
datapoints for this condition) 

o 3 or more participants (child) 
o No data loss possible 

§ Example: no gaps in graphs with sessions scaled to the x-axis 
• Level 4 

o 3 or more comparisons of control and treatment conditions (there are 3 demonstrations of the 
effect at 3 different points in time) 

§ Example: AB design across 3 participants with staggered phase lines 
§ Example: AB design across 3 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABABAB design across 1 participant 
§ Nonexample: ABAB design across 1 participant 

o 5 or more data points per condition  
§ Includes: baseline and intervention 
§ Includes: follow up/maintenance and generalization if applicable 
§ Please consider datapoints for different behaviours separately (i.e., if there are five 

datapoints for hitting and five datapoints for biting in one condition, this counts as five 
datapoints for this condition) 

o 3 or more participants (child) 
o Some data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is up to 20% of 
sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 
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• Level 3 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 

o 3 or more data points per condition  
§ Includes: baseline and intervention 
§ Includes: follow up/maintenance and generalization if applicable 
§ Please consider datapoints for different behaviours separately (i.e., if there are three 

datapoints for hitting and three datapoints for biting in one condition, this counts as three 
datapoints for this condition) 

o 2 or more participants (child) 
o Some data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is up to 20% of 
sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 2 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 

o 3 or more data points per condition  
§ Includes: baseline and intervention 
§ Includes: follow up/maintenance and generalization if applicable 
§ Please consider datapoints for different behaviours separately (i.e., if there are three 

datapoints for hitting and three datapoints for biting in one condition, this counts as three 
datapoints for this condition) 

o 2 or more participants (child) 
o Significant data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is more than 20% 
of sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 1 
o 2 or more comparisons of control and treatment conditions (there are 2 demonstrations of the 

effect at 2 different points in time) 
§ Example: AB design across 2 participants with staggered phase lines 
§ Example: AB design across 2 settings/behaviours for one participant with staggered 

phase lines 
§ Example: ABAB design across 1 participant 
§ Nonexample: ABA design across 1 participant 

o 1 participant (child) 
o Significant data loss possible 

§ Example: gaps in graphs with sessions scaled to the x-axis, where there is more than 20% 
of sessions missing  

§ Example: in-text, researchers describe that videocamera wasn’t working, internet was 
down, datasheets were lost, etc. 

• Level 0 
o Does not meet criterion for a score of 1 
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Research Design: Alternating Treatment Designs (Please view child behaviour graphs for this item; include 
child behaviour data with any mediator) 

• Level 5 
o Comparison of baseline and experimental condition 
o 5 or more data points per experimental condition 

§ Includes baseline condition, any experimental conditions, and follow-up/maintenance IF 
APPLICABLE 

o Follow-up data collected, carryover effects minimized through counterbalancing of key variables 
(e.g., time of day), and condition discriminability 

o 3 or more participants 
o No data loss 

• Level 4 
o Comparison of baseline and experimental condition 
o 5 or more data points per experimental condition 

§ Includes baseline condition, any experimental conditions, and follow-up/maintenance IF 
APPLICABLE 

o Carryover effects minimized through counterbalancing of key variables (e.g., time of day) OR 
condition discriminability 

o 3 or more participants 
o Some data loss possible 

• Level 3 
o 5 or more data points per condition 
o Carryover effects minimized through counterbalancing of key variables OR condition 

discriminability 
o 2 or more participants  
o Some data loss possible 

• Level 2 
o 5 or more datapoints per condition 
o 2 or more participants 
o Significant data loss possible 

• Level 1 
o 5 or more data points per condition 
o 1 or more participant 
o Significant data loss possible  

• Level 0 
o Does not meet criterion for a score of 1 

Measurement of the Dependent Variable (i.e., child behaviour outcomes) 
• Level 5 

o Continuous measurement OR discontinuous measurement with calibration data showing low 
levels of error 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 

§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous  

§ Low level of error = agreement of 80% or greater  
o Mean IOA is 90% or more OR mean kappa is .75 or more 

§ Average across all DV’s/participants (i.e., if average IOA for one participant’s bx is 70%, 
but the total average across all participants is still 90%, do NOT bump down to a level 4) 

§ If there are multiple measures of child-behaviour-related IOA, the mean of all those 
measures should be 90% or more; it is not required that each different measurement be 
above 90% 

• E.g., “Mean IOA for Jane’s problem behaviour was 92% (range 85%–100%)” is 
acceptable  

• E.g., “Mean IOA across all children was 92% (range 85%–100%)” is acceptable 
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• E.g., “IOA for tantrum was 89%, IOA for aggression was 95%, IOA for SIB 
was 95%” is acceptable 

o Reliability collected in 25% or more sessions 
§ 25% or more sessions across all conditions; not required to collect reliability for 25% of 

each condition (e.g., IOA 20% of sessions in baseline and IOA for 30% of sessions in 
intervention is OK) 

• E.g., “at least 30% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Nonexample: no reliability data collected in baseline, follow-up if applicable 
§ Nonexample: “IOA was collected for 30% of experimental sessions” where it is not 

specified that experimental sessions includes baseline (presume it only includes 
intervention sessions) 

§ If not specified, see level 2 
• E.g.: “a second observer independently collected data on 31% of sessions” is an 

instance where types of conditions are not specified 
• Level 4 

o Continuous measurement OR discontinuous measurement with NO calibration data 
§ Example of continuous measurement: event recording, duration recording 

• Note: trial-by-trial occurrence data is considered continuous 
§ Example of discontinuous measurement: PIR, WIR, MTS 

• Note: trial-by-trial occurrence data is NOT considered discontinuous  
o Mean IOA is 80% or more OR mean kappa is .75 or more 

§ Average across all DV’s/participants (i.e., if average IOA for one participant’s bx is 70%, 
but the total average across all participants is still 80%, do NOT bump down to a level 1) 

§ If there are multiple measures of child-behaviour-related IOA, the mean of all those 
measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for Jane’s problem behaviour was 82% (range 75%–100%)” is 
acceptable  

• E.g., “Mean IOA across all children was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for tantrum was 79%, IOA for aggression was 85%, IOA for SIB 

was 85%” is acceptable 
o Reliability collected in 25% or more of sessions 

§ 25% or more sessions across all conditions; not required to collect reliability for 25% of 
each condition (e.g., IOA 20% of sessions in baseline and IOA for 30% of sessions in 
intervention is OK) 

• E.g., “at least 30% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Nonexample: no reliability data collected in baseline, follow-up if applicable 
§ Nonexample: “IOA was collected for 30% of experimental sessions” where it is not 

specified that experimental sessions includes baseline , follow-up/generalization 
(presume it only includes intervention sessions) 

§ If not specified, see level 2 
• E.g.: “a second observer independently collected data on 31% of sessions” is an 

instance where types of conditions are not specified 
• Level 3 

o Continuous measurement OR discontinuous measurement with NO calibration data 
§ Example of continuous measurement: event recording, duration recording 

• Note: trial-by-trial occurrence data is considered continuous 
§ Example of discontinuous measurement: PIR, WIR, MTS 

• Note: trial-by-trial occurrence data is NOT considered discontinuous 
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o Mean IOA is 80% or more OR mean kappa is .4 or more 
§ Average across all DV’s/participants (i.e., if average IOA for one participant’s bx is 70%, 

but the total average across all participants is still 80%, do NOT bump down to a level 1) 
§ If there are multiple measures of child-behaviour-related IOA, the mean of all those 

measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for Jane’s problem behaviour was 82% (range 75%–100%)” is 
acceptable  

• E.g., “Mean IOA across all children was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for tantrum was 79%, IOA for aggression was 85%, IOA for SIB 

was 85%” is acceptable 
o Reliability collected in 20% or more of sessions 

§ 20% or more sessions across all conditions; not required to collect reliability for 20% of 
each condition 

§ (e.g., IOA 15% of sessions in baseline and IOA for 25% of sessions in intervention is 
OK) 

• E.g., “at least 20% of the sessions were assessed for IOA” is acceptable 
o Types of conditions in which data were collected: all sessions OR experimental only 

§ Example: both baseline AND intervention; follow up/maintenance and generalization if 
applicable 

§ Example: intervention only 
§ Example: “IOA was collected for 30% of experimental sessions” where it is not specified 

that experimental sessions includes baseline, follow-up, generalization (presume it only 
includes intervention sessions) is acceptable 

§ Nonexample: baseline only 
§ If not specified, see level 2 

• E.g.: “a second observer independently collected data on 31% of sessions” is an 
instance where types of conditions are not specified 

• Level 2 
o Continuous measurement OR discontinuous measurement with NO calibration data 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 

§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous 

o Mean IOA is 80% or more OR mean kappa is .4 or more 
§ Average across all DV’s/participants (i.e., if average IOA for one participant’s bx is 70%, 

but the total average across all participants is still 80%, do NOT bump down to a level 1) 
§ If there are multiple measures of child-behaviour-related IOA, the mean of all those 

measures should be 80% or more; it is not required that each different measurement be 
above 80% 

• E.g., “Mean IOA for Jane’s problem behaviour was 82% (range 75%–100%)” is 
acceptable  

• E.g., “Mean IOA across all children was 82% (range 75%–100%)” is acceptable 
• E.g., “IOA for tantrum was 79%, IOA for aggression was 85%, IOA for SIB 

was 85%” is acceptable 
o Not reported what percentage of sessions reliability collected 
o Type of conditions in which data were collected not necessarily reported 

• E.g.: “a second observer independently collected data on 31% of sessions” is an 
instance where types of conditions are not specified 

o Operational definitions are extensive or rudimentary 
§ E.g. not replicable, not technological 

• Level 1 
o Continuous measurement OR discontinuous measurement with NO calibration data 

§ Example of continuous measurement: event recording, duration recording 
• Note: trial-by-trial occurrence data is considered continuous 
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§ Example of discontinuous measurement: PIR, WIR, MTS 
• Note: trial-by-trial occurrence data is NOT considered discontinuous  

o Type of conditions in which data were collected not necessarily reported 
o Operational definitions are extensive or rudimentary 

§ E.g. not replicable, not technological 
• Level 0 

o Does not meet criterion for a score of 1 
Measurement of the Independent Variable (IV = intervention) 
Note: when considering the percent of sessions in which parent implementation fidelity was monitored only consider 
the number of sessions in which researchers observed the parents (e.g., if parents were told to practice with their 
child between 2x/wk research sessions, you do not need to account for the non-research session days as belonging in 
the denominator of the % sessions in which implementation accuracy was measured). Ideally, we would know how 
often the intervention is being implemented when researchers are not present, as the fidelity during these periods can 
influence DV outcomes, but we attempted this level of analysis and could not get reliable agreement between raters. 

• Level 5 
o Implementation accuracy measured at 80% or more  

§ Average across all participants (i.e., if one participant average is 70%, but the total 
average across all participants is still 80%, do NOT bump down to a level 1) 

§ Mean 80% or more across all observations  
§ E.g., “parent fidelity was 85% (range 70%–100%)” is acceptable 
§ E.g., “parent fidelity performing antecedent strategies was 75%, 90% for skill 

replacement strategies, and 90% for consequent strategies” is acceptable (because the 
mean is above 80%) 

o Implementation accuracy measured in 25% or more of full sessions 
• Note: assume observations are across full session unless otherwise specified 

§ 25% or more sessions across all conditions; not required to collect accuracy for 25% of 
each condition 

• E.g., “researcher implementation fidelity was measured in at least 25% of 
training sessions with each participant” is acceptable 

• E.g., “researcher implementation fidelity was measured in 20% of baseline 
sessions and 30% of intervention session” is acceptable (because the mean is 
25% overall – not concerned that it’s not 25% in each condition) 

§ Must collect data in all intervention/treatment conditions, including intervention, and 
follow-up/maintenance/generalization if applicable (note: not required in baseline or 
assessment conditions) 

• E.g., “researcher implementation fidelity was measured in each condition 
including baseline, intervention, and generalization” is acceptable 

• If not specified, see Level 3 
o IOA for treatment fidelity is 80% or greater 

§ 80% or more across all observations; not required to collect accuracy for 80% of each 
condition 

§ E.g. “mean IOA for researcher implementation fidelity was 85% (range 75%–100%) is 
acceptable 

§ If IOA is less than 80%, see level 4 
• Level 4 

o Implementation accuracy measured at 80% or more  
§ Average across all participants (i.e., if one participant average is 70%, but the total 

average across all participants is still 80%, do NOT bump down to a level 1) 
§ Mean 80% or more across all observations  
§ E.g., “parent fidelity was 85% (range 70%–100%)” is acceptable 
§ E.g., “parent fidelity performing antecedent strategies was 75%, 90% for skill 

replacement strategies, and 90% for consequent strategies” is acceptable (because the 
mean is above 80%) 

o Implementation accuracy measured in 20% or more of full sessions for intervention  
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§ Must collect data in all intervention/treatment conditions, including intervention, and 
follow-up/maintenance/generalization if applicable (note: not required in baseline or 
assessment conditions) 

§ Implementation accuracy observations account for 20% or more of intervention sessions 
• If less than 20%, see Level 2 

o IOA for treatment fidelity not reported 
§ Includes if IOA is less than 80% 

• Level 3 
o Implementation accuracy measured at 80% or more  

§ Average across all participants (i.e., if one participant average is 70%, but the total 
average across all participants is still 80%, do NOT bump down to a level 1) 

§ Mean 80% or more across all observations 
§ E.g., “parent fidelity was 85% (range 70%–100%)” is acceptable 
§ E.g., “parent fidelity performing antecedent strategies was 75%, 90% for skill 

replacement strategies, and 90% for consequent strategies” is acceptable (because the 
mean is above 80%)  

o Implementation accuracy measured in 20% or more of partial sessions for interventions only OR 
conditions not specified 

§ E.g., “researcher fidelity was measured for 20% of all sessions” 
§ Implementation accuracy observations account for 20% or more intervention sessions 

• If less than 20%, see Level 2 
§ No data collected in other conditions  

o IOA for treatment fidelity not reported 
§ Includes if IOA is less than 80% 

• Level 2 
o Control condition is operationally defined at an inadequate level or better 

§ Not replicable, not technological 
o Experimental/treatment procedures are operationally defined at a rudimentary level or better 

§ Not replicable, not technological 
o Implementation accuracy measured at 80% or more 

§ Average across all participants (i.e., if one participant average is 70%, but the total 
average across all participants is still 80%, do NOT bump down to a level 1) 

§ Mean 80% or more across all observations  
§ E.g., “parent fidelity was 85% (range 70%–100%)” is acceptable 
§ E.g., “parent fidelity performing antecedent strategies was 75%, 90% for skill 

replacement strategies, and 90% for consequent strategies” is acceptable (because the 
mean is above 80%) 

o Percentage of sessions for which implementation accuracy was measured is not reported 
§ Study does not report on what percent of sessions were observed for implementation 

accuracy (or it is unclear, e.g., Anderson) 
§ Study does not report if implementation accuracy observations were conducted over the 

entire session or only partial sessions 
§ This includes if authors say something like “two independent observers collected IOA for 

procedural integrity measures during 40% of sessions during which procedural integrity 
data were collected” 

o IOA for treatment fidelity not reported 
§ Includes if IOA is less than 80% 

• Level 1 
§ Includes instances where researchers say that parents were trained to a criterion level 

(i.e., 80% fidelity) but do not report means or percent of sessions 
o Control condition is operationally defined at an inadequate level or better 

§ Not replicable, not technological 
o Experimental/treatment procedures are operationally defined at a rudimentary level or better 

§ Not replicable, not technological 
o Implementation accuracy regarding percentage of total or partial sessions not reported 
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§ Study does not report on what percent of sessions were observed for implementation 
accuracy 

§ Study does not report if implementation accuracy observations were conducted over the 
entire session or only partial sessions 

o IOA for treatment fidelity not reported 
§ Includes if IOA is less than 80% 

• Level 0 
o Does not meet criterion for a score of 1 

§ E.g. parent integrity not collected/reported 
Participant Ascertainment (children in the dyads) 

• Level 5 
o Diagnosed by a qualified professional  

§ Includes GP, physician, developmental pediatrician, pediatrician, psychologist, 
psychiatrist, “licensed clinician with expertise in ASD” 

o Diagnosis confirmed by independent and blind evaluators for research purposes using at least one 
psychometrically SOLID instrument 

§ Includes ADOS or CARS 
o DSM or ICD criteria or commonly accepted criteria during the identified time period reported to 

be met  
• Level 4 

o Diagnosis provided/confirmed by independent and blind evaluators for research purposes using at 
least one psychometrically SUFFICIENT instrument 

• Level 3 
o a) Diagnosis provided confirmed by independent OR blind evaluator for research purposes using 

at least one psychometrically ADEQUATE instrument OR b) DSM criteria confirmed by a 
qualified diagnostician or independent and/or blind evaluator 

§ One of a) or b)  
§ Include: a diagnosis by a qualified diagnostician or independent and/or blind evaluator 

using psychometrically adequate instrument  
• Level 2 

o a) Diagnosis with at least one psychometrically MODEST instrument OR b) diagnosis provided 
by a qualified diagnostician and/or independent evaluator with no reference to psychometric 
properties of instrument 

§ One of a) or b)  
• Level 1 

o Diagnosis provided by review of records OR instrument with weak psychometric support 
§ Includes parent-reported diagnosis  

• Level 0 
o Does not meet criterion for a score of 1 

§ E.g. no reported diagnosis 
Generalization of Treatment Effect(s) (please view child behaviour data for this item) 

• Level 5 
o Objective data 

§ Direct behavioural observation of child behaviour 
§ Includes video recordings, telecommunication, in vivo, etc. 
§ This criterion in place for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected 

§ At least 1-week post-intervention phase 
o Generalization data collected across at least two of the following: setting, stimuli, persons  

§ Example: generalization data collected across one new setting AND one new child 
§ Nonexample: generalization data collected across two new settings 
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• Level 4 
o Objective data 

§ Direct behavioural observation of child behaviour 
§ Includes video recordings, telecommunication, in vivo, etc. 
§ This criterion in place for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected 

§ At least 1-week post-intervention phase 
o Generalization data collected across at least one of the following: setting, stimuli, persons  

§ Example: generalization data collected across one new setting  
• Level 3 

o Objective data 
§ Direct behavioural observation of child behaviour 
§ Includes video recordings, telecommunication, in vivo, etc. 
§ This criterion in place for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected OR generalization data collected across at least one of the following: 

setting, stimuli, persons 
§ Maintenance must be at least 1-week post-intervention phase 

• Level 2 
o Subjective data 

§ i.e., parent report 
§ This criterion is relevant for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected 

§ At least 1-week post-intervention phase 
o Generalization data collected across at least one of the following: setting, stimuli, persons  

§ Example: generalization data collected across one new setting  
• Level 1 

o Subjective data OR subjective data supplemented with objective data 
§ i.e., parent report OR parent report with direct observation probes 
§ This criterion in relevant for all baseline, intervention, and follow-

up/maintenance/generalization sessions if applicable 
o Maintenance data collected OR generalization data collected across at least one of the following: 

setting, stimuli, persons 
§ Maintenance must be at least 1-week post-intervention phase 

• Level 0 
o Does not meet criterion for a score of 1 
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Appendix G 
 

Risk of Bias Tool Codebooks 
 

Table G1 
 
Risk of Bias Tool Types of Bias and Domain Definitions 
 

Type of Bias Definition Domains Description 
Selection Bias The systematic 

differences 
between baseline 
characteristics of 
the participants 
compared.  
 

Sequence generation  

 

The procedures used to allocate 
participants to intervention conditions 
or the order of the conditions to which 
participants are exposed. 
 

Participant selection  

 

The criteria and process used to include 
and select participants appropriate for 
the research. 

Performance 
Bias  

 

The systematic 
differences 
between 
participants in 
the care 
provided or in 
the exposure to 
factors other 
than the 
intervention 
under 
investigation.  
 

Blinding of participants and 
personnel  

 

The methods used to ensure members 
of the research team remain unaware of 
when the intervention is implemented to 
whom. 
 

Procedural fidelity  

 

The quality of the description for each 
experimental condition and the 
reporting of evidence indicating 
sufficient adherence to the intervention 
under investigation. This includes the 
procedures used to train implementers. 

Detection Bias  

 

The systematic 
differences 
between 
participants in 
how outcomes 
are determined.  

 

Blinding of outcome assessors  
 

The procedures used to ensure the 
individuals collecting outcome data are 
unaware of the study conditions and 
research purpose. 
 

Selective outcome reporting  
 

The completeness of the data reported 
for all participants who began the study 
including those who withdrew and for 
each of the dependent variables. 
 

Dependent variable reliability 
 

The procedures and reporting of 
agreement or reliability indices for the 
outcome variables. 
 

Data sampling  
 

The extent to which the amount data 
collected for the research was sufficient 
to determine the level and trend of the 
data patterns in each condition to 
support the determination of a 
functional relation  

Note. Adapted from “Development and Applications of the Single-Case Design Risk of Bias Tool for Evaluating 

Single-Case Design Research Study Reports” by B. Reichow, E. E. Barton, and D. M. Maggin, 2018, Research in 

Developmental Disabilities, 79, 53–64, p. 55 (https://doi.org/10.1016/j.ridd.2018.05.008).  
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Figure G1  
 
Codebook for ROB Sequence Generation 
 

 
Note. Each study was to be coded based on the dataset they used to make decisions about progressing through the 

intervention.  
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Table G2 
 
Participant Selection Codebook 
 

Domain High Risk Low Risk Unclear Risk 
 
Participant 
Selection 

 
No inclusion criteria 
 
No rationale for why these 
particular participants were 
included 

 
Clear inclusion criteria 
 
Assessment of bx during direct 
observation, FA, or baseline 
CLEARLY shows a 
significant bx in need of 
intervention 

 
Clear inclusion criteria 
 
No direct observation, FA, or 
baseline OR the assessments 
indicate a bx that is 
POTENTIALLY amenable to 
tx (i.e., isn’t overly excessive; 
this requires consideration of 
the amount AND severity of 
the bx) 

 
OR 

 
UNCLEAR inclusion criteria 
 
Assessment of bx during direct 
observation, FA, or baseline 
CLEARLY shows a 
significant bx in need of 
intervention 

 
OR 

 
UNCLEAR inclusion criteria 
 
No direct observation, FA, or 
baseline OR the assessments 
indicate a bx that is 
POTENTIALLY amenable to 
tx (i.e., isn’t overly excessive; 
this requires consideration of 
the amount AND severity of 
the bx) 
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Table G3 
 
Blinding of Participants and Personnel Codebook  
 

Domain High Risk Low Risk Unclear Risk 
 
Blinding of 
Participants 
and 
Personnel 

 
No/incomplete blinding of 
participants and key personnel 
 
Blinding of participants and 
key personnel was not 
attempted/not 
possible/attempted but likely 
or reported to have been 
broken 
 
*the implementers set up the 
condition 
 

 
Explicit procedures described 
for blinding personnel 
 
 
 
 
 
*they explicitly say 
implementers were blind 

 
Blinding of participants and 
key personnel was not 
reported or lacked necessary 
detail to determine if 
personnel were truly naïve to 
participants and experimental 
conditions 
 
*not clear if the implementers 
knew the condition 
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Figure G2 
 
Procedural Fidelity Codebook 
 

 
Note. Ratings were made by assigning the rating that meets the most criteria. i.e., if the authors stated that PF was 

collected in 30% of sessions, but it was not apparent that PF was recorded for 20% of sessions in each condition, 

coders selected “no” and assigned a rating of high risk. 
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Table G4 
 
Blinding of Outcome Assessors Codebook 
 

Domain High Risk Low Risk Unclear Risk 
Child Data Studies 

 
Blinding of 
outcome 
assessors 

 
Outcome assessors were aware 
of the research purpose OR 
condition 
 
The implementers coded data 
 
If authors are listed as data 
coders, assume they are not 
blind 

 
Explicitly stated procedures 
for blinding outcome assessors 
 
They say data coders were 
blind, watched videos in 
random order, etc. 

 
Inadequate information 
provided to determine if 
outcome assessors were blind 
OR the issue of blinding 
assessors was not addressed in 
the study 
 
Coding was done post-hoc but 
they don’t specify if coders 
were blind 
 
If primary data coder is 
unclear and secondary data 
coder is not blind, rate as 
unclear 

Parent Data Studies 
 

Blinding of 
outcome 
assessors 

The primary coder of parent 
data was aware of the research 
purpose/conditions  
 
The implementer(s) coded 
parent data 
 
An author was the primary 
coder of parent data (unless it 
is specified that they were 
blind to the research purpose 
and/or condition) 
 

Authors explicitly state 
procedures for blinding 
outcome assessors/coders 
 
The primary coder of parent 
data was blind to the research 
purpose/conditions 
 
Videos were coded in random 
order 

 

Inadequate information 
provided to determine if the 
primary coder of parent data 
was blind to the research 
purpose/conditions 
 
The issue of blinding of 
primary coders of parent data 
was not addressed in the study 
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Table G5 
 
Selective Outcome Reporting Codebook 
 

Domain High Risk Low Risk Unclear Risk 
Selective 
Outcome 
Reporting  

Any dyad withdrew from the 
study and data that were 
collected were not presented 
(unless it is clear that the 
reason for withdrawal was not 
related to the treatment [e.g., 
family moved] or it is 
specified that the dyad 
withdrew consent for data to 
be used) 
 

OR 
 

Individual dyads’ data are 
combined (i.e., to create 
averages across all 
participants) 
 

OR 
 

There is significant missing 
data 
 

It is clear how many dyads 
started the study/intervention 
(e.g., “three dyads were 
recruited for the study”, “three 
dyads were referred for 
participation in this study”, 
“three dyads participated”, 
“three dyads were included”, 
“the first three dyads to meet 
inclusion criteria and provide 
consent were included in the 
study”) 
 

AND 
 

All dyads completed the study 
and there were no missing data 
OR there were some missing 
data but it was missing due to 
a factor unrelated to outcomes 
(e.g., camera malfunction, 
participants withdrew consent 
to present data, parental time 
restraint/scheduling issues). 
Note: For studies with one 
dyad, if the authors report 
something like “one dyad was 
referred/recruited for 
participation in the study”, this 
should be categorized as low 
risk (e.g., “one dyad was 
recruited for this study”, “one 
dyad participated in this 
study”, “one dyad was referred 
for participation in this study”, 
“one dyad met inclusion 
criteria and provided consent”) 
 

No mention how many dyads 
originally started the 
study/intervention (e.g., “three 
dyads completed the study”) 
 

OR 
 
Some missing data with no 
reason provided for why it is 
missing (i.e., gaps in the graph 
with no explanation) 
 
For studies with one dyad: if 
the authors make no statement 
about how this participant 
came to be included for the 
study/why only one participant 
was included in the study, this 
should be categorized as 
unclear risk (e.g., “Billy and 
his mother participated in this 
study”) 
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Figure G3 
 
Dependent Variable Reliability Codebook 
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Table G6 
 
Data Sampling Codebook 
 

Domain High Risk Low Risk Unclear Risk 
 
Data 
Sampling 

 
SMRS Research Design score 
of 1 or 0 

 
SMRS Research Design score 
of 5 or 4 

 
SMRS Research Design score 
of 3 or 2 

 
Level 1  
• 2 or more comparisons 

of control and treatment 
conditions (there are 2 
demonstrations of the 
effect at 2 different 
points in time) 

• 1 participant (child) 
• Significant data loss 

possible 
 
Level 0  
• Does not meet criterion 

for a score of 1 
 

 
Level 5  
• 3 or more comparisons 

of control and treatment 
conditions (there are 3 
demonstrations of the 
effect at 3 different 
points in time) 

• 5 or more data points per 
condition  

• 3 or more participants 
(child) 

• No data loss possible 
 
Level 4  
• 3 or more comparisons 

of control and treatment 
conditions (there are 3 
demonstrations of the 
effect at 3 different 
points in time) 

• 5 or more data points per 
condition  

• 3 or more participants 
(child) 

• Some data loss possible 
 

 
Level 3  
• 2 or more comparisons 

of control and treatment 
conditions (there are 2 
demonstrations of the 
effect at 2 different 
points in time) 

• 3 or more data points per 
condition  

• 2 or more participants 
(child) 

• Some data loss possible 
 
Level 2  
• 2 or more comparisons 

of control and treatment 
conditions (there are 2 
demonstrations of the 
effect at 2 different 
points in time) 

• 3 or more data points per 
condition  

• 2 or more participants 
(child) 

• Significant data loss 
possible 
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Appendix H 

Descriptive Analysis Codebooks 

Table H1 

Demographic Information Codebook 

Item Category Definition 
Parent Demographic Information 

Parent Mother Authors describe the parent as the child’s mother 
 

 Father Authors describe the parent as the child’s father 
 

 Grandmother Authors describe the parent as the child’s grandmother 
 

 Grandfather Authors describe the parent as the child’s grandfather 
 

 Legal Guardian Authors describe the parent as the child’s legal 
guardian 
 

 N/A Authors do not describe a parent or caregiver 
 

 Other Authors describe another type of caregiver  
 

 Parent/Caregiver – Not 
Specified 

Authors describe “parent” or “caregiver” but do not 
specify the specific relationship; if it is unclear 
 

Education Level 
(Highest completed) 

Less than high school Authors describe the parent’s highest level of 
education as being less than a high school diploma 
 

 High school Authors describe the parent’s highest level of 
education as being a high school diploma 
 

 College Authors describe the parent’s highest level of 
education as being a college diploma 
 

 Bachelor’s Authors describe the parent’s highest level of 
education as being a Bachelor’s degree 
 

 Master’s Authors describe the parent’s highest level of 
education as being a Master’s degree 
 

 Doctorate Authors describe the parent’s highest level of 
education as being a Doctoral degree 
 

 Other Authors describe the parent’s highest level of 
education as an option not listed  
 

 N/A Authors do not describe the parent’s highest level of 
education 
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Item Category Definition 
Employment Full time Authors describe parent as being employed full time 

 
 Part time Authors describe parent as being employed part time 

 
 Employed – Not Specified Authors describe parent as being employed but do not 

specify if full time or part time 
 

 Unemployed/Homemaker Authors describe parent as being unemployed/a 
homemaker/working in the home 
 

 Other Authors describe parent as being employed in some 
other capacity 
 

 N/A Authors do not describe the parent’s employment 
status 
 

Age N/A Coders record the exact information provided in the 
study, if applicable 
 

Household Income N/A Coders record the exact information provided in the 
study, if applicable 
 

Residents of the 
Home 

N/A Coders record the exact information provided in the 
study, if applicable 
 

Child Demographic Information 
Gender Male Authors describe the child as a boy/male 

 
 Female Authors describe the child as a girl/female 

 
 Other Authors describe the child using other pronoun 

 
 N/A Authors do not describe the child’s gender 

 
Age N/A Coders record the exact information provided in the 

study, if applicable 
 

Diagnosis Autism only Authors describe the child as having ASD, autism 
spectrum disorder, autism, autistic disorder, PDD, 
PDD-NOS, high functioning autism only (i.e., no other 
diagnoses described) 
 

 Co-occurring Authors describe the child as having some other 
diagnosis in addition to autism (e.g., DD, ID, ADHD, 
etc.) 
 

 N/A Authors do not specify the diagnoses for each 
individual child, and instead just describe children as 
having to have a diagnosis of ASD/autism/etc. for 
inclusion in the study 
 

Age at Diagnosis N/A Coders record the exact information provided in the 
study, if applicable 
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Item Category Definition 
School Attendance Yes Includes: typical classroom, special ed classroom, 

public school, private school, special ed school, 
homeschooled, self-contained classroom, preschool 
 

 No Includes: daycare, authors specify the child does not 
attend school 
 

 N/A Authors do not specify the child’s school attendance 
status 
 

ABA Services  Yes Includes: public or private services, clinic, home, 
school, through education system; sessions not for the 
purposes of the research study 
 

 No Includes: ABA sessions for purposes of the research 
study 
 

 N/A Authors do not specify the child’s ABA service status 
 

Other Services Yes Includes: occupational therapy, speech-language 
therapy, resources, social skills groups, etc. 
 

 No Authors specify the child does not receive additional 
services 
 

 N/A Authors do not specify if child receives additional 
services 
 

Typical ABA 
Hours/Week 

N/A Coders record the exact information provided in the 
study, if applicable 
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Table H2 
 
Format and Setting of Intervention Codebook 
 

Category Definition 
Format 

In person Includes: face-to-face services, instances where pre-recorded videos of parent 
implementation are reviewed and discussed by parent and trainer during face-to-face 
meetings 
 
Excludes: instances where a researcher is present only to set up telecommunication/video 
services  
 

Online Includes: live online/telephone services, recorded and reviewed sessions that are not viewed 
live, instances where a researcher is present only to set up telecommunication/video services 
 
Excludes: videos that are recorded during in-person sessions and used for data coding 
purposes at a later time 
 

Setting 
Home Includes: the child/family home, specific areas in the home (e.g., kitchen, bathroom, yard, 

etc.) 
 

University Includes: university clinic, lab, offices, etc. 
 

Clinic Includes: treatment centre where child typically receives services 
 
Excludes: typical education setting (e.g., the school) 
 

School Includes: child’s school where they typically receive education, special ed, etc.; public and 
private schools unless private school also serves as other treatment centre (e.g., ABA clinic) 
 

Other Another setting was described 
 

Note. “Format” refered to the format in which either (a) parent training or (b) parent implementation occurred and/or 

(c) where parent fidelity was monitored. Coders were asked to indicate all that applied. 
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Table H3 
 
Nature of Parent Training Codebook 
 

Category Definition 
BST the authors say they used BST, specifically 

 
Instructions i.e., written, vocal, combination  

e.g., information package, lecture, presentation, task analysis, procedure description  
 

Modelling e.g., a complete and correct model of the target skill was provided; can be in-vivo, online, pre-
recorded 
 

Rehearsal e.g., the parent was provided an opportunity to practice the skill; can be in-vivo, online, pre-
recorded 
 

Feedback e.g., trainer provides the parent with feedback on their practice immediately (if in-vivo) or at a 
delay (if recorded); includes discussion, parent being able to ask questions and have those 
questions answered 
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Table H4 
 
Nature of Parent-Implemented Intervention Codebook 
 

Category Definition 
Reinforcement Code this item if it is built into another multicomponent strategy (e.g., DRA) and they clearly 

describe the bx they are reinforcing 
 

Prompting Includes modelling, verbal instructions, physical guidance (e.g., posted written list/schedule 
of activities/behaviours required) 
 

Imitation N/A 
 

Shaping Using differential reinforcement to produce a series of gradually changing response classes; 
each response class is a successive approximation toward a terminal behaviour (note: study 
must indicate the various response requirements in order for this item to be coded) 
 

Chaining Includes demand fading 
 

FCT N/A 
 

High P’s Includes if the authors refer to the procedure as “high p sequence”, etc., or if they specify the 
presentation of 2-5 high probability tasks before a low-probability task 
 

NCR Authors must indicate that an approximation of a FT/FI or VT/VI schedule is in place (e.g., if 
they say reinforcement was “frequently” provided, do not code NCR) 
 

Choice Involves when interventionist presents the child with a choice of activity or stimuli; has to be 
explicitly stated that the opportunity to choose was specifically presented 
 

Default 
Interventions 

Non-functional responses to problem behaviour (e.g., ignoring/removing items when there is 
no FBA/FA data presented to suggest that social reinforcement/tangibles function as 
reinforcers, respectively), restraint (personal, mechanical) 
 

Stimulus Control/ 
Discriminative 
Stimuli 
 

e.g., first-then statements/boards/visual/verbal rules/contingency statements, coloured 
cards/shirts/etc. 

Motivating 
Operations 

e.g., restricting access to toys/food/etc., presenting preferred stimuli without a prompt to 
evoke desirable behaviour 
 

Extinction Code this item if it is built into another multicomponent strategy (e.g., FCT) and they clearly 
describe the bx they are placing on extinction (e.g., ignoring/removing items when there is 
FBA/FA data presented to suggest that social reinforcement/tangibles function as reinforcers) 
 

Differential 
Reinforcement 
 

DRA/DRI/DRO/DRL/DRNA 

Punishment e.g., blocking, reprimands, overcorrection, functional responses to problem behaviour (incl. 
ignoring/removing items when there is FBA/FA data presented to suggest that social 
reinforcement/tangibles function as reinforcers), exclusionary time-out, response cost 
 

Note. Items with a definition listed as “N/A” were only coded if the authors explicitly referred to those terms in the 

text. 
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Table H5 
 
Functional Assessment of Child Behaviour Codebook  
 

Item Category Definition 
Type of Assessment Indirect Behavioural Assessment  e.g., open-ended interviews, 

checklists, rating scales, 
questionnaires, etc. 
 

 Direct Behavioural Assessment  e.g., ABC continuous recording, 
ABC narrative recording, 
scatterplots, etc. 
 

 Functional Analysis  N/A 
 

Parent Involvement  Yes, parent was involved e.g., parent answered interview 
questions, filled out checklists, 
rating scales, questionnaires (either 
independently or with a 
therapist’s/researcher’s assistance 
 
e.g., parent conducted ABC data 
 
e.g., parent delivered conditions in 
a functional analysis (either 
independently or with a 
therapist’s/researcher’s assistance) 
 

 No, the parent was not involved There was no indication that the 
parent participated in the 
assessment 
 

Was the Function Identified 
 

Yes Authors indicated the hypothesized 
function 
 

 No Authors did not indicate the 
hypothesized function 
 

Note. Items with a definition listed as “N/A” were only coded if the authors explicitly referred to those terms in the 

text. 
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Table H6 

Nature of Challenging Behaviour Codebook 

Item Category Definition 
 
Problem Behaviour 
Topography: 
 
Code behaviours for 
each individual child, 
if applicable. 
 
Code behaviours that 
are a) present prior to 
beginning of the 
intervention/in 
baseline, b) the 
primary behaviour of 
interest for the 
intervention/study, c) 
behaviours that are 
being decreased, and 
d) the behaviour is 
measured through 
direct observation 
 
 
 
 
 
 
 
 

 

 
Self-injury 

 
• Biting self (i.e., fingers, hands, arms, body) 
• Head hitting/banging/smashing, striking, slapping 
• Eye gouging/poking/scratching 
• Skin cutting/burning/picking/scratching/pinching/pulling/slapping 
• Hair pulling/ripping 
• Vomiting or ruminating 
• Applying inappropriate/excessive/unsafe amounts of pressure to the 

body   
 

Noncompliance • Inattention 
• Disobey, defying, refusing (not food), ignoring 

 
Tantrum • Crying, Screaming, Whining, swearing, flopping 

 
Aggression Towards 
Others 

• Includes throwing objects directed at others 
• Hitting, kicking, punching, pushing, slapping, biting, threatening, head-

butting, hairpulling, spitting, pinching, squeezing, grabbing, swinging 
 

Elopement • Attempting to or actually running away, escaping or leaving areas 
without permission 
 

Property 
Destruction 

• Throwing objects (unless directed at others) 
• Breaking, tearing, destroying materials  

Mouthing/ 
Swallowing 
Objects/ 
Playing with Saliva 

• Non-food only 
• Ingesting non-edible items, mouthing nonedible items, chewing 

nonedible items 
• Playing with saliva  
• Pica  

 
Disrobing • Remove clothing 

 
Inappropriate 
Sexual Behaviour 

• Public masturbation 
• Inappropriate touching/hugging/kissing/grabbing of others or oneself 

 
Smearing • Feces only (not food or plain saliva) 

 
Stereotypy • Vocalizations 

• Body movements (excluding self-injury or aggressive) 
• Unusual play with objects 

 
Feeding • Decreasing selective eating/food refusal 

• Expulsion  
• Playing with/smearing food 
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Table H7 

Generalization and Maintenance Codebook 

Category Definition 
Generalization 

Generalization of  
Child Behaviours 
 

Includes: direct measures of child behaviour across (a) an untrained setting, (b) a problem 
behaviour/routine not targeted by intervention, and (c) another person who isn’t 
implementing the intervention 
Excludes: indirect measures of child behaviours (e.g., parent report) 
 

Generalization of 
Parent Behaviours 

Includes: direct measures of parent implementation fidelity (a) in an untrained setting, (b) 
with a different child, and (c) when intervening on a different and untrained problem 
behaviour/routine 
Excludes: indirect measures of parent implementation fidelity (e.g., parent report), 
measures of parent implementation fidelity that are being obtained during a phase where 
the parent is receiving coaching/feedback/support from the researcher (before, during, or 
after the session). If it cannot be determined if a parent is receiving support, and the study 
calls it generalization, code it as generalization. Only if a study clearly reports that they 
are providing support to parents during a “generalization” phase should you report that 
there is no generalization 
 

Domains of Generalization 
 
Untrained setting 
(location) 

e.g., child feeding behaviours measured at home and restaurant; parent implemented 
intervention at home, did not implement intervention at restaurant 
e.g., parent implementation fidelity measured at home and restaurant; researcher trained 
parent on intervention in home setting, not trained at restaurant 
 

Different 
behaviour/routine 

e.g., child behaviours measured for both hitting and throwing objects; parent implemented 
intervention to target hitting, not throwing 
e.g., child behaviours measured for screaming during bath time and car ride; parent 
implemented intervention to target bath time, not car ride 
e.g., parent implementation fidelity measured when intervening on both hitting and 
throwing objects; researcher trained parent to intervene on hitting, not throwing 
e.g., parent implementation fidelity measured when intervening on screaming during bath 
time and car ride; researcher trained parent to intervene on screaming during bath time, 
not car ride 
 

Different person e.g., child behaviours measured with both Mom and Dad; only Mom implemented 
intervention 
 

Maintenance 
 
Maintenance of 
Child Behaviours 

 
Includes: direct measures of child behaviour are collected at least 1-week post-
intervention phase (i.e., 1-week after the parent stop formally implementing the 
intervention; note: measurements must begin at least 1-week post-intervention; 
maintenance measures that begin immediately and extend beyond 1-week post-
intervention should be coded as no maintenance) 
Excludes: indirect measures of child behaviour (e.g., parent report), direct measure of 
child behaviour that are collected less than 1-week post-intervention (if unclear how long 
after intervention the maintenance measures were collected, code as  no maintenance), 
measures of child behaviour that are collected while parent is still implementing 
intervention at or above the level during the last stage of intervention 
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Category Definition 
Maintenance of 
Parent Behaviours 

Includes: direct measures of parent behaviour are collected at least 1-week post-training 
(i.e., 1-week after the interventionist stops providing coaching/feedback/support; note: 
measurements must begin at least 1-week post-training; maintenance measures that begin 
immediately and extend beyond 1-week post-training should be coded no maintenance) 
 
Excludes: indirect measures of parent behaviour (e.g., parent report), measures of parent 
behaviour that are collected less than 1-week post-training (if unclear how long after 
training the “maintenance” measures were collected, code as no maintenance), measures 
of parent behaviour that are collected while researcher is still providing coaching/support 
at or above the level during the last stage of intervention 
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Table H8 

Social Validity Codebook 

Category Definition 
Did they collect social 
validity measures? 

Yes: there are social validity measures 
obtained by parent report 
 
Note: these measures should be formal 
data in the form of interview, survey, 
questionnaire, rating scale (i.e., not 
quotes or unstructured parent comments, 
etc.) 
 

No: there are no social validity measures 
obtained by parent report 

Was the 
training/intervention 
rated positively?  

Yes: if the authors report that overall/on 
average/in general the parents rated the 
training/intervention positively/above 
neutral/were happy with it/etc.; the 
majority of items reports on were rated 
positively/above neutral/etc. 

No: if the authors report that overall/on 
average/in general the parents rated the 
training/intervention was 
negatively/neutral/it was not positively 
received/not happy with it/etc.; the majority 
of items reported were rated 
negatively/neutral/etc. 
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Appendix I 

IOA Items and Results 

Data Item(s) % studies coded 
by second rater 

% IOA 

Screening 66 92 
Database Search 100 92 

Title and Abstract Assessment 100 97 
Full-text Assessment  100 86 

Ancillary Search 33 94 
Title and Abstract Assessment 33 99 
Full-text Assessment  33 88 

SMRS 54 86 
Participant Ascertainment 35 100 

Child Data Studies 46 85 
Research Design 33 88 
Measurement of the DV 100 67 
Measurement of the IV 33 88 
Generalization of Treatment Effects 33 96 

Parent Data Studies 60 85 
Research Design 71 80 
Measurement of the DV 71 80 
Measurement of the IV 71 80 
Generalization of Treatment Effects 43 100 

Risk of Bias 40 92 
Sequence Generation 35 89 
Selective Outcome Reporting 35 89 

Child Data Studies 33 90 
Participant Selection 33 88 
Blinding of Participants and Personnel 33 100 
Procedural Fidelity 33 88 
Blinding of Outcome Assessors 33 88 
Dependent Variable Reliability 33 88 
Data Selection N/A N/A 

Parent Data Studies 49 96 
Participant Selection 43 100 
Blinding of Participants and Personnel 43 100 
Procedural Fidelity 71 80 
Blinding of Outcome Assessors 43 100 
Dependent Variable Reliability 43 100 
Data Selection N/A N/A 

Descriptive Analysis 92 93 
Demographic Information 35 90 
Setting & Format 100 96 
Nature of Parent Training 100 90 
Nature of Parent-Implemented Intervention 100 94 
Assessment of Child Behaviour 100 93 
Nature of Child Behaviour 100 98 
Generalization & Maintenance 100 84 
Social Validity 100 100 
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Appendix J 

Search Results (PRISMA Flow Diagram) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Records identified through 
database searching 

(n = 14,923) 

Sc
re

en
in

g 
In

cl
ud

ed
 

El
ig

ib
ili

ty
 

Id
en

tif
ic

at
io

n  

Additional records identified 
through other sources 

(n = 0) 

Records after 
duplicates removed 

(n = 10,003) 

Records screened 
(n = 10,003) 

Records excluded 
(n = 9,786) 

Full-text records 
assessed for eligibility 

(n = 217) 

Full-text records 
excluded, with reasons 

(n = 192) 

Studies included in 
descriptive analysis 

(n = 26) 

Reasons for 
Exclusion 

 
No parent 

implementation 
fidelity data (n = 48) 

 
Not a single-case 

design  
(n = 45) 

 
Not peer reviewed  

(n = 41) 
 

Problem behaviour 
reduction not 

primary child DV  
(n = 15) 

 
Published before 

1987  
(n = 12) 

 
Not English (n = 8) 

 
No participants are a 

child with ASD  
(n = 8) 

 
Duplicate (n = 7) 

 
Parent-implemented 
intervention is not 

ABA  
(n = 6) 

 
Parent-implemented 
intervention is not 
multicomponent  

(n = 2) 
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Appendix K 

Categorization of Studies (Parent/Child Data Studies) 

Study Child Data Studies Parent Data Studies 
Anderson (2001) X  
Bailey (2015) X X 
Benson (2018) X  
Blair (2011) X  
Boyd (2011) X  
Cheremshynski (2013) X  
Crone (2016) X X 
Fettig (2015) X X 
Gerow (2019)a X  
Gerow (2018) X X 
Gerow (2019)b X  
Greer (2019)c X  
Greer (2019)d X  
Hoffmann (2019) X  
Lanovaz (2016) X  
Lequia (2013) X  
Lerman (2000)  X 
Machalicek (2016) X  
Moes (2002) X  
Olive (2008) X  
Randall (2018) X  
Robertson (2013) X  
Sears (2013) X X 
Spiegel (2016)  X 
Suess (2014) X  
Tsami (2019) X  
n 24 7 
% 92 27 

Note. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Appendix L 

Scientific Merit Rating Scale Scores  

 Child Data Studies (n = 24) Parent Data Studies (n = 7) 
Study RD DV IV PA Gen Overall RD DV IV PA Gen Overall 

Anderson (2001) 1 2 5 1 0 2       
Bailey (2015) 3 1 5 2 0 2 3 2 2  0 2 
Benson (2018) 1 3 5 1 0 2       
Blair (2011) 3 4 2 1 5 3       
Boyd (2011) 1 5 4 2 3 3       
Cheremshynski (2013) 1 4 5 1 3 3       
Crone (2016) 1 4 5 2 0 2 1 2 0  3 2 
Fettig (2015) 3 4 5 2 0 3 3 5 4  0 3 
Gerow (2019)a 1 5 4 2 3 3       
Gerow (2018) 0 5 1 2 3 2 0 5 4  3 3 
Gerow (2019)b 1 4 4 2 0 2       
Greer (2019)c 1 2 4 1 0 2       
Greer (2019)d 1 2 4 1 0 2       
Hoffmann (2019) 0 5 4 1 0 2       
Lanovaz (2016) 3 2 1 1 0 2       
Lequia (2013) 3 2 5 1 0 2       
Lerman (2000)       1 2 0 0 3 1 
Machalicek (2016) 0 4 4 2 0 2       
Moes (2002) 1 1 1 1 5 1       
Olive (2008) 1 5 5 2 0 3       
Randall (2018) 0 5 4 1 0 2       
Robertson (2013) 1 5 4 1 1 2       
Sears (2013) 3 4 5 2 0 3 1 0 2  0 1 
Spiegel (2016)       1 2 3 1 5 2 
Suess (2014) 0 4 5 1 0 2       
Tsami (2019) 1 4 5 2 0 2       

M 1.3 3.6 4.0 1.4 1.0 2.2 1.4 2.6 2.1 0.5 2.0 2.0 
Note. RD = research design; DV = measurement of the dependent variable; IV = measurement of the independent variable; PA = participant ascertainment;  

Gen = generalization of treatment effects. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2
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Appendix M 

Risk of Bias Ratings 

 Child Data Studies (n = 24) Parent Data Studies (n = 7) 
 Selection bias Performance 

bias 
Detection bias Selection bias Performance 

bias 
Detection bias 

Study SG PS BPP PF BOA SOR DVR DS SG PS BPP PF BOA SOR DVR DS 
Anderson (2001) H H H L U U U H         
Bailey (2015) U L H L H L U U  L H H H  U U 
Benson (2018) H U H L U L U H         
Blair (2011) U U H H U L L U         
Boyd (2011) U L H H L L H H         
Cheremshynski (2013) L H H L H L L H         
Crone (2016) H L H L L L L H  L H H L  L H 
Fettig (2015) U L H H H L L U  L H H H  L U 
Gerow (2019)a H L H L H L L H         
Gerow (2018) U L H H H L L H  H H L H  L H 
Gerow (2019)b U H H L U L L H         
Greer (2019)c U U H U U L U H         
Greer (2019)d H H H L U L U H         
Hoffmann (2019) H U H H U L L H         
Lanovaz (2016) U H H H U L U U         
Lequia (2013) H H H U U L L U         
Lerman (2000)         H H H H U L U H 
Machalicek (2016) U H H U U L L H         
Moes (2002) U L H H H L H H         
Olive (2008) H H H U U L L H         
Randall (2018) L H H H U U L H         
Robertson (2013) H L H H U L L H         
Sears (2013) U L H L U L U U  L H H H L H H 
Spiegel (2016)         U H H H H  U H 
Suess (2014) H U H U U L L H         
Tsami (2019) U L H L U L L H         

Note. SG = sequence generation; PS = participant selection; BPP = blinding of participants and personnel; PF = procedural fidelity; BOA = blinding of outcome 

assessors; SOR = selective outcome reporting; DVR = dependent variable reliability; DS = data sampling; H = high risk; U = unclear risk; L = low risk. aGerow, 

Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Appendix N 

Descriptive Analysis Results 

Table N1 

Summary of Demographic Information Provided 

Characteristic Studies Reporting Participants for Whom 
Information is 

Provided/Descriptors are 
Indicated 

 n % n % 
Parent Demographic Information 

Parent 26 100   
Mother   43 77 
Father   8 14 
Caregiver NS   6 11 

Age     
Reported 7 27 16 28 
Not Reported  19 73 40 71 

Education 11 42   
High School   8 14 
College   3 5 
Bachelor’s   8 14 
Master’s   8 14 
Other   1 2 
Not Reported 15 58 28 50 

Employment 10 38   
Unemployed   10 18 
Part Time   2 4 
Full Time   6 11 
Employed NS   3 5 
Not reported 16 62 35 62 

Household Income     
Reported 1 4 3 5 
Not Reported 25 96 53 95 

Residents of the home 10 38   
Mother only   1 2 
Mother and Father   6 11 
Mother and Sibling(s)   1 2 
Mother, Father, and Sibling(s)   14 25 
Not Reported 16 62 34 61 

Child Demographic Information 
Gender 25 96   

Female   9 16 
Male   44 78 
Not Reported 1 4 3 5 

Age     
Reported 25 96 53 95 
Not Reported  1 4 3 5 

 
 
 

23 88   
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Diagnosis 
Autism only   12 21 
Autism + other(s)   31 55 
Not Reported 3 12 13 23 

Age at Diagnosis     
Reported 7 27 11 20 
Not Reported  19 73 45 80 

School Status     
Reported 9 35 19 34 
Not Reported  17 65 37 66 

ABA Services     
Reported 7 27 13 23 
Not Reported  19 73 43 77 

ABA Hours per Week     
Reported 4 15 5 9 
Not Reported  3 12 6 11 
Not Applicable 19 73 45 80 

Other Services     
Reported 7 27 10 18 
Not Reported  19 73 46 82 
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Table N2 

Participant Demographic Information 

 Parent Demographic Information Child Demographic Information 
Study 

pa
r. 

ed
u.

 

em
p.

 

ag
e 

in
c.

 

re
s. 

ge
n.

 

ag
e 

di
ag

. 

A
A

D
 

sc
h.

 

A
BA

 

ot
he

r 

h/
w

k 

Anderson (2001) NS - - - - - M 5Y C - - - - - 
Bailey (2015) M 

M 
- 
- 

- 
- 

- 
- 

- 
- 

M,F,YS 
M,F 

M 
M 

7Y 
6Y 

C 
A 

4Y 
5Y 

Y 
Y 

Y 
Y 

Y 
- 

15 
30 

Benson (2018) M - - - - - M 5Y A - - Y Y 35–40 
Blair (2011) M 

M 
M 

HS 
C 
C 

U 
U 
U 

30s 
30s 
30s 

- 
- 
- 

M,F,OS 
M,F 

M,F,OS 

F 
M 
M 

4.5Y 
4.5Y 
5.5Y 

C 
C 
C 

- 
- 
- 

Y 
Y 
Y 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Boyd (2011) M 
M 
M 
M 
M 

B 
M 
M 
O 
B 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

M 
M 
M 
M 
M 

40M 
39M 
44M 
65M 
53M 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

Cheremshynski (2013) M - U - - M,F,OS M 5Y A 4Y10M Y Y - 10–20 
Crone (2016) M 

M 
M 
M 

M 
B 
B 
M 

NS 
NS 
NS 
U 

35 
39 
37 
41 

- 
- 
- 
- 

M,F 
M,F 

M,F,2S 
M,F,S 

M 
M 
M 
M 

8Y 
6Y 
8Y 
6Y 

A 
A 
A 
A 

- 
- 
- 
- 

Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 

- 
- 
- 
- 

- 
- 
- 
- 

Fettig (2015) F 
M 

- 
- 

- 
- 

- 
- 

- 
- 

M,F,YS 
M,F 

M 
M 

46M 
71M 

C 
A 

- 
24M 

Y 
Y 

- 
- 

Y 
Y 

- 
- 

Gerow (2019)a M 
M 
M 

HS 
B 

HS 

U 
FT 
PT 

- 
- 
- 

- 
- 
- 

M 
M,F,YS 
M,OS 

M 
M 
M 

44M 
7Y 

55M 

C 
A 
A 

37M 
4Y 

4Y4M 

N 
Y 
Y 

- 
Y 
- 

Y 
- 
Y 

- 
2 
- 

Gerow (2018) F HS U 27 - M,F M 27M A 23M - - - - 
Gerow (2019)b F M FT 37 - M,F,3S F 32M A 2Y - - - - 
Greer (2019)c M - - - - - F 3Y A - - - - - 
Greer (2019)d M&F - - - - - M 3Y A - - - - - 
Hoffmann (2019) NS - - - - - M 20M A - - - Y - 
Lanovaz (2016) F 

M 
- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

M 
M 

6Y 
4Y 

A 
A 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Lequia (2013) F 
M 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

M 
M 

8Y 
8Y 

A 
A 

- 
- 

Y 
Y 

- 
- 

- 
- 

- 
- 
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 Parent Demographic Information Child Demographic Information 
Study 

pa
r. 

ed
u.

 

em
p.

 

ag
e  

in
c.

 

re
s.  

ge
n.

 

ag
e 

di
ag

. 

A
A

D
 

sc
h.

 

A
BA

 

ot
he

r 

h/
w

k 

Lerman (2000) M 
M 

C 
HS 

U 
U 

33 
30 

- 
- 

- 
- 

M 
M 

6Y 
5Y 

C 
C 

- 
- 

- 
- 

N 
N 

N 
N 

- 
- 

Machalicek (2016) F 
M 
M 

HS 
HS 
B 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

F 
M 
F 

8Y 
9Y 
16Y 

A 
C 
A 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Moes (2002) M 
M 
M 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

M,F,OS 
M,F,OS 
M,F,OS 

F 
M 
M 

3Y7M 
3Y3M 
3Y6M 

A 
A 
A 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Olive (2008) M B PT - - - F 4Y A - Y - - - 
Randall (2018) M - - - - - F 11Y C - - - - - 
Robertson (2013) M 

M 
B 

HS 
U 
FT 

34 
37 

- 
- 

- 
- 

M 
M 

2Y10M 
5Y6M 

A 
A 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Sears (2013) NS 
M 

- 
- 

- 
- 

- 
- 

- 
- 

M,F,OS 
M,F,OS 

M 
M 

4Y 
6Y 

A 
A 

33M 
18M 

Y 
- 

Y 
Y 

Y 
- 

- 
- 

Spiegel (2016) F 
M 
M 

M 
M 
M 

FT 
FT 
FT 

43 
47 
40 

105K+ 
105K+ 
105K+ 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Suess (2014) NS 
NS 
NS 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

M 
M 
M 

2Y11M 
2Y7M 
3Y3M 

A 
C 
A 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Tsami (2019) M 
M 
M 
M 
M 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

M 
M 
M 
M 
F 

3Y 
5Y 
5Y 
6Y 
6Y 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

Note. Results presented for each participant with ASD, in each study. gen. = gender; diag. = diagnosis category; AAD = age at diagnosis; sch. = school 

attendance; ABA = ABA services, other = other services; h/wk = ABA hours per week; par. = parent participant; edu. = highest education level achieved; emp. = 

parent employment status; inc. = household income; res. = residents of the home; M = mother; F = father; C = co-occurring diagnoses; A = autism only; Y = yes; 

N = no; NS = not specified; HS = high school; C = college; B = Bachelor’s; M = Master’s; O = other; U = unemployed; PT = part time; FT = full time; OS = 

older sibling; YS = younger sibling. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2.   
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Table N3 

Format and Setting of Intervention 

Study Format Setting 
 In Person Online Home University Clinic School Other 

Anderson (2001) X X X     
Bailey (2015) X X X    X 
Benson (2018)  X X     
Blair (2011) X  X   X X 
Boyd (2011) X  X X    
Cheremshynski (2013) X  X     
Crone (2016) X X X    X 
Fettig (2015) X  X     
Gerow (2019)a X  X X X   
Gerow (2018) X  X    X 
Gerow (2019)b X  X     
Greer (2019)c X   X    
Greer (2019)d X   X    
Hoffmann (2019) X  X  X   
Lanovaz (2016) X  X     
Lequia (2013) X   X    
Lerman (2000) X  X    X 
Machalicek (2016)  X X     
Moes (2002) X  X    X 
Olive (2008) X  X     
Randall (2018) X  X X    
Robertson (2013) X  X     
Sears (2013) X X X    X 
Spiegel (2016) X  X     
Suess (2014)  X X     
Tsami (2019)  X X     
n 23 8 23 6 2 1 7 
% 85 31 88 23 8 4 27 

Note. Results presented per study. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Table N4 

Nature of Parent Training 

Study BST Instruction Modelling Rehearsal Feedback 
Anderson (2001)  X X X X 
Bailey (2015)  X X X X 
Benson (2018)  X    
Blair (2011)  X X X  
Boyd (2011)  X    
Cheremshynski (2013)  X X X X 
Crone (2016)  X X X X 
Fettig (2015)   X   
Gerow (2019)a  X X X X 
Gerow (2018)  X  X X 
Gerow (2019)b  X X  X 
Greer (2019)c X X X X X 
Greer (2019)d X X X X X 
Hoffmann (2019) X X X X X 
Lanovaz (2016) X X X X X 
Lequia (2013)  X X X X 
Lerman (2000)  X    
Machalicek (2016)  X X X X 
Moes (2002)  X X X X 
Olive (2008)  X X X  
Randall (2018)      
Robertson (2013)  X X   
Sears (2013)  X X X X 
Spiegel (2016)  X X   
Suess (2014)  X    
Tsami (2019)  X    
n 4 24 19 16 15 
% 15 92 73 62 58 

Note. Results presented per study. N = no; Y = yes. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Table N5 

Nature of Parent Implemented Intervention 
 

Study Sr Pr. Im. Sh. Cha. FCT HP NCR Cho. DI SC MO Ext. DR Pun. 
Anderson (2001) X         X   X X  
Bailey (2015) X 

X 
X 
X 

   
 

   
X 

X 
X 

 X 
X 

X 
 

X 
X 

  
X 

Benson (2018) X X    X    X  X X  X 
Blair (2011) X 

X 
X 

X 
X 
X 

      X 
X 
X 

  X 
X 
X 

X 
X 
X 

  

Boyd (2011) X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

        
 

X 
X 
X 

 X 
X 
X 
X 
X 

  
 

X 
X 
X 

X 
X 
X 
X 
X 

Cheremshynski (2013) X X        X X X X   
Crone (2016) X 

X 
X 
X 

X 
X 
X 
X 

       X 
X 
X 
X 

 X 
X 
X 
X 

 X 
X 
X 
X 

 

Fettig (2015) X 
X 

X        
X 

 
 

X 
X 

 
X 

X 
X 

  

Gerow (2019)a X 
X 
X 

X 
X 
X 

   X 
X 
X 

     X 
X 
X 

X 
X 
X 

  

Gerow (2018) X X    X    X  X    
Gerow (2019)b X X         X X  X X 
Greer (2019)c X     X     X  X   
Greer (2019)d X     X    X X  X   
Hoffmann (2019) X X    X      X X   
Lanovaz (2016) X 

 
X 
X 

     X 
X 

     X  

Lequia (2013) X 
X 

X 
X 

   X 
X 

 
X 

  
X 

 X  X 
X 

X 
X 

X 

Lerman (2000) X 
X 

X 
X 

       X  X  X X 
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Study Sr Pr. Im. Sh. Cha. FCT HP NCR Cho. DI SC MO Ext. DR Pun. 
Machalicek (2016) X 

X 
X 

X 
X 
X 

X 
X 
X 

X  
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

Moes (2002) X 
X 
X 

X 
X 
X 

   X 
X 
X 

     X 
X 
X 

X 
X 
X 

  

Olive (2008) X X    X      X X   
Randall (2018) X X    X     X   X X 
Robertson (2013) X 

X 
X 
X 

        X X 
X 

X 
X 

  

Sears (2013) X 
X 

X 
X 

      X  X X 
X 

X 
X 

  

Spiegel (2016) X 
X 
X 

X 
X 
X 

       X 
X 
X 

     

Suess (2014) X 
X 
X 

X 
X 
X 

  X 
X 
X 

X 
X 
X 

   
 

X 

X 
X 
X 

X 
 

X 
X 
X 

X 
X 
X 

 X 
X 
X 

Tsami (2019) X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

   X 
X 
X 
X 
X 

     X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

  

n 
% 

55 
98 

52 
93 

0 
0 

0 
0 

3 
5 

26 
46 

1 
2 

3 
5 

10 
18 

19 
34 

14 
25 

42 
75 

37 
66 

17 
30 

14 
25 

Note. Results presented for each participant with ASD, in each study. Sr = reinforcement; Pr. = prompting; Im. = imitation; Sh. = shaping; Cha. = chaining; FCT 

= functional communication training; HP = high P; NCR = noncontingent reinforcement; Cho. = choice; DI = default interventions; SC = stimulus control; MO = 

motivating operations; Ext. = extinction; DR = differential reinforcement; Pun. = punishment; X = parents were trained to use that behavioural strategy. n 

indicates the total number of participants who used each strategy. % indicates the percentage of parents (out of 56) who were trained to use each strategy. 

aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Table N6 
 
Functional Assessment of Child Behaviour 

Study 
Indirect 

Behavioural 
Assessment 

Direct 
Behaviour 

Assessment 

Functional 
Analysis 

Function 
Identified 

Anderson (2001)     
Bailey (2015) P 

P 
T 
T 

 escape 
attention 

Benson (2018) P P P tangible 
Blair (2011) P 

P 
P 

T 
T 
T 

 multiple 
multiple 
multiple 

Boyd (2011) P 
P 
P 
P 
P 

   

Cheremshynski (2013) P P  multiple 
Crone (2016) P 

P 
P 
P 

P 
P 
P 
P 

  

Fettig (2015) P 
P 

P 
P 

 escape 
escape 

Gerow (2019)a P 
P 
P 

 P 
P 
P 

multiple 
escape 

tangible 
Gerow (2018) P P P tangible 
Gerow (2019)b  P  automatic 
Greer (2019)c   P multiple 
Greer (2019)d   T multiple 
Hoffmann (2019) P  P multiple 
Lanovaz (2016)  T 

T 
 automatic 

automatic 
Lequia (2013) P 

P 
P 
P 

 multiple 
multiple 

Lerman (2000)  P 
P 
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Study 
Indirect 

Behavioural 
Assessment 

Direct 
Behaviour 

Assessment 

Functional 
Analysis 

Function 
Identified 

Machalicek (2016) P 
P 
P 

 P 
P 
P 

escape 
tangible 
multiple 

Moes (2002) P 
P 
P 

P 
P 
P 

P 
P 
P 

tangible 
tangible 
tangible 

Olive (2008) P P P attention 
Randall (2018)   T multiple 
Robertson (2013)   P 

P 
tangible 
multiple 

Sears (2013) P 
P 

   

Spiegel (2016)     
Suess (2014)   P 

P 
P 

multiple 
multiple 
multiple 

Tsami (2019) P 
P 
P 
P 
P 

 P 
P 
P 
P 
P 

multiple 
multiple 
multiple 
multiple 
multiple 

n total 39 25 26 39 
% total 70 45 46 70 
n with parents 39 18 24 N/A 
% with parents 100 72 92 N/A 

Note. Results presented for each participant with ASD, in each study. P indicates that a form of assessment was present for a participant and that a parent was 

involved in the assessment. T indicates that a form of assessment was present for a participant but that parents were not involved (i.e., therapists or researchers 

only were involved in the assessment). aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2.  
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Table N7 

Function of Child Behaviour 

Function Studies Reporting Participants for Whom Information 
is Provided 

 n % n % 

Attention 1 4 2 4 
Automatic 2 8 3 5 
Escape 1 4 5 9 
Tangible 3 12 8 14 
Multiple 13 50 21 38 
Not Reported 6 23 17 30 
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Table N8 

Nature of Child Behaviour  
 

Study SIB Non. Tan. Agg. Elop. PD Mouth. Disrob. ISB Smear. Stereo Feed Oth 
Anderson (2001) X           X  
Bailey (2015)  X  

X 
 

X 
  

X 
       

Benson (2018) X             
Blair (2011) X 

 
X 

 X 
X 

X 
 

X 

       
X 
X 

  

Boyd (2011)           X 
X 
X 
X 
X 

  

Cheremshynski (2013)  X X  X X  X     X 
Crone (2016)  

X 
 
 

X 

X 
 
 

X 

  
 

X 
X 

X    
X 

  
X 
X 
X 

 
X 

X 
X 
 

X 
Fettig (2015)  X 

X 
X X  

X 
        

Gerow (2019)a X    
X 
X 

       
X 
X 

  

Gerow (2018)   X           
Gerow (2019)b           X   
Greer (2019)c X   X  X        
Greer (2019)d X   X  X        
Hoffmann (2019)   X X          
Lanovaz (2016)           X 

X 
  

Lequia (2013)   
X 

X 
X 

 
X 

 X        

Lerman (2000) X  X X  X 
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Study SIB Non. Tan. Agg. Elop. PD Mouth. Disrob. ISB Smear. Stereo Feed Oth 
Machalicek (2016) X 

X 
X 

X 
X 
X 

X 
X 

X X 
 

 
X 

Moes (2002)   X 
X 
X 

X 
X 
X 

 X 
X 
X 

       

Olive (2008)  X X  X  X       
Randall (2018)    X          
Robertson (2013)  

X 
 X 

X 
X 
X 

 X 
X 

       
X 

Sears (2013)    
X 

 
X 

  X     
X 

  

Spiegel (2016)  
 
 
 

 
 
 
 

           

Suess (2014)  
X 
X 

 X X 
X 
X 

 X 
X 
X 

       

Tsami (2019)   X 
X 
X 
X 
X 

X 
X 
X 
 

X 

 X 
X 
 

X 
X 

       
 
 

X 

n 15 7 28 27 5 20 2 1 1 0 17 2 7 
% 27 12 50 48 9 36 4 2 2 0 30 4 12 

Note. Results presented for each participant with ASD, in each study. SIB = self-injurious behavior; Non. = noncompliance; Tan. = tantrum; Agg. = aggression; 

Elop. = elopement; PD = property destruction; Mouth. = mouthing; Disrob. = disrobing; ISB = inappropriate sexual behaviour; Smear. = smearing; Stereo = 

stereotypy; Feed = feeding’ Oth = other. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 
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Table N9 

Generalization and Maintenance 

Study Parent Behaviour Child Behaviour 
 Generalization Maint. Generalization Maint. 

 Location  CB/ 
Routine 

People  Location  CB/ 
Routine 

People  

Anderson (2001)         
Bailey (2015)  

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

Benson (2018)         
Blair (2011)  

 
 

 
 
 

 
 
 

 
 
 

X 
X 
X 

X 
X 
X 

 
 
 

X 
X 
X 

Boyd (2011)  
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

X 
X 
X 
X 
X 

Cheremshynski (2013)        X 
Crone (2016) X 

X 
X 
X 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

Fettig (2015)  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Gerow (2019)a  
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

X 
X 
X 

Gerow (2018) X X   X X   
Gerow (2019)b         
Greer (2019)c         
Greer (2019)d         
Hoffman (2019)         
Lanovaz (2016)  

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

Lequia (2013)  
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Study Parent Behaviour Child Behaviour 
 Generalization Maint. Generalization Maint. 

 Location  CB/ 
Routine 

People  Location  CB/ 
Routine 

People  

Lerman (2000)    X 
X 

    

Machalicek (2016)  
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

Moes (2002)  
 
 

 
 
 

 
 
 

 
 
 

X 
X 
X 

X 
X 
X 

 
 
 

X 
X 
X 

Olive (2008)         
Randall (2018)         
Robertson (2013)  

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

Sears (2013)  
 

 
X 

 
 

X 
 

 
 

 
 

 
 

X 
 

Spiegel (2016) X 
X 
X 

X 
X 
X 

X 
 
 

X 
X 
X 

 
 
 

 
 
 

 
 
 

 
 
 

Suess (2014)  
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

Tsami (2019)  
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

n 8 5 1 6 7 7 0 16 
% 14 9 2 11 12 12 0 28 

Note. Results presented for each participant with ASD, in each study. Maint. = maintenance. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). 

cExperiment 1. dExperiment 2. 
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Table N10 

Summary of Generalization and Maintenance 

Follow-Up Measure Studies Reporting Participants for Whom Information is Provided 
 n % n % 

Parent Behaviour 
Generalization 4 15 9 16 

Location 3 75 8 89 
Problem Behaviour/Routine 3 75 5 56 
People 1 25 1 11 

Maintenance 3 12 6 11 
Child Behaviour 

Generalization 3 12 7 12 
Location 3 100 7 100 
Problem Behaviour/Routine 3 100 7 100 
People 0 0 0 0 

Maintenance 6 17 16 28 
Note. The generalization domain % is out of the number of participants who had generalization data reported only, not out of all participants. 
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Table N11 

Social Validity 

Study Social Validity Rated Positively 
Anderson (2001)   
Bailey (2015) X Y 
Benson (2018)   
Blair (2011) X Y 
Boyd (2011)   
Cheremshynski (2013) X Y 
Crone (2016) X Y 
Fettig (2015) X Y 
Gerow (2019)a X Y 
Gerow (2018)   
Gerow (2019)b   
Greer (2019)c   
Greer (2019)d   
Hoffmann (2019)   
Lanovaz (2016)   
Lequia (2013) X Y 
Lerman (2000)   
Machalicek (2016) X Y 
Moes (2002) X Y 
Olive (2008) X Y 
Randall (2018)   
Robertson (2013) X Y 
Sears (2013) X Y 
Spiegel (2016) X Y 
Suess (2014) X Y 
Tsami (2019)   
n 14 14 
% 54 100 

Note. Results presented per study. aGerow, Rispoli, et al. (2019). bGerow, Rivera, et al. (2019). cExperiment 1. dExperiment 2. 


