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	Table S1.
PRISMA 2020 Checklist

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Title page

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	p. 4, lines 10-16

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	p. 4, lines 16-21

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	p. 5, lines 10-17

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	p. 5, lines 1-3

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	p. 5, lines 3-7

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	p. 5, lines 19-27, and p. 6 1-10

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	p. 5, lines 19-27, and p. 6 1-10

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	p. 6, lines 8-10, and pp. 8-9 of Table S2 (SOM)

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	p. 6, lines 8-10, and pp. 8-9 of Table S2 (SOM)

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	p. 6, lines 12-26

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	N.A.

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis [item #5]).
	p. 4, lines 26-27

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	p. 6, lines 8-10; p. 7, lines 3-4; p. 9, lines 16-18; and p. 11, lines 2-4

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Table 1 (pp. 30-33) and Table 2 (pp. 34-36)

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	p. 6, lines 8-10; p. 7, lines 3-4; p. 9, lines 16-18; and p. 11, lines 2-4

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	N.A.

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	N.A.

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	p. 8, lines 19-25

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	N.A.

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Figure 1

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Table S4 and S5 in SOM, and References in SOM (p. 14)

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Table 1

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	p. 7, lines 26-27; and p. 8, lines 1-27

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Table 1

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	N.A.

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Table S1 (SOM), Results column

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	N.A.

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N.A. 

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N.A.

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	N.A.

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	pp. 14-17

	
	23b
	Discuss any limitations of the evidence included in the review.
	p. 17, lines 15-22

	
	23c
	Discuss any limitations of the review processes used.
	p. 17, lines 11-15

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	pp. 14-17

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	N.A.

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	N.A.

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N.A.

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Title page

	Competing interests
	26
	Declare any competing interests of review authors.
	p. 18, line 20

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	N.A.

	N.A. = Not applicable.
	



	Table S2.
List and Definition of Variables Extracted for the Selected Articles

	Label
	Description

	#*Authorship
	First author’s last name and first name initial.

	#*Year 
	The year in which the article was published.

	Title 
	The title under which the article was published.

	*Type of Design
	Information about the type of study according to two variables: control or randomization (i.e., randomized controlled trial, controlled non-randomized trial, or non-controlled non-randomized trial). It also includes the number of experimental and control groups.

	*Diagnosis and Severity
	The study's specific diagnostic coding is specified (i.e., neurodevelopmental disorder, autism spectrum disorders, autism, or pervasive developmental disorder). Regarding severity, it is coded as mild, moderate, severe, high, or not reported.

	*Sample Size and Composition (% Males)
	Number of participants in the experimental group (receiving the intervention), age (mean and range or standard deviation) and sex (% of boys).

	Method of Confirming Diagnosis
	Instrument or method used to confirm the diagnosis in the chosen sample (e.g., specific instrument for the diagnosis of autism or external clinical report).

	*Attachment Assessment Instruments
	Method of assessing attachment quality or attachment behaviors (e.g., assessment instrument, playtime observation, or self-report questionnaire)- The tools that have been used for this purpose are listed.

	*Primary Measures
	For each study, the primary variables assessed (e.g., behavior, symptomatology, attachment, or language) are listed.

	Time of Assessment
	Times at which each study measures each primary measure (i.e., pre-test, post-test, and follow-up). Studies may have one to three assessments.

	Personnel Carrying out the Intervention
	Professional role of the individual who delivered the intervention (e.g., psychologist or health staff), as well as the level of training they have in the program they are delivering (expert or generalist).

	Classification of the Intervention
	The program can be implemented in a group-format, in a dyadic child-caregiver relationship or individually (with either the child or caregiver). It specifies who participates in the intervention and the labels are as follows: group, dyadic, or individual. An intervention may include sessions of more than one classification (e.g., group and dyadic). 

	Experimental Attachment Figure
	Attachment figure of the child receiving the intervention (e.g., mother, father, or another caregiver).

	#*Program name
	The original name of the program.

	#Formal Program Settings
	Number of sessions, full intervention duration, each session duration, frequency of sessions, session type (i.e., structured or non-structured sessions), manualized or non-manualized intervention, intervention provider, participants per session (i.e., individual, in-group or dyad), and intervention location.  

	#Program Goals
	Primary aims of each intervention (e.g., communication, behavior, or relationship quality).

	#Activities or Tasks
	Tasks or exercises carried out during the program to achieve the goals (e.g., physical touch or homework assignments).

	Note: Variables marked with a number sign (#) are those that appear in Table S4 in SOM. Variables marked with an asterisk (*) are those that eventually appear in Table S5 in SOM. 
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Table S3.
List and Definition of Outcomes Extracted for the Selected Articles

	Label
	Description

	Main Results Obtained
	The most significant results reported for each study are summarized according to the primary variables detailed for each study. The results were collected according to the three components of the dyadic relationship: the child, the caregiver, and the relationship/family. Not all of these outcomes were reported by every study; however, the most characteristic results were considered in the following order:

	a) Children outcomes 
	1. Attachment of children: attachment behavior, attachment quality (observed and reported by caregivers), or caregiver-children relation quality.
2. Autistic symptomatology: socialization difficulties and behavior problems
3. Behavior: adaptive behavior, executive function, or other behavior problems.
4. Attention: includes either joint attention, visual attention, or auditory attention assessments.
5. Language: changes in expression, uses and communication skills.

	b) Caregiver outcomes
	1. Attachment perception: caregiver perceptions of children's attachment behaviors. It includes parental sensitivity, availability, and responsiveness of caregivers to children.
2. Feelings of competence and self-efficacy: caregivers' feelings and thoughts about their relationship and caregiving skills towards the child. Caregivers' reflective and mentalizing skills about situations and emotions are also included.
a. Mental health: caregivers’ assessments of anxiety, depression, or changes in the mood.

	Note: Listed outcomes are those that appear summarized in Table 2 of the main text of the article.




	

Table S4.
Descriptive analysis of studies' results on attachment-based interventions for ASD, with critical risk assessment.

	Authors
	Program
	Sample
%males
Study design
	Diagnosis, confirmation method and severity 
	Attachment assessment tool
	Outcome variables
	Results

	Hobson et al. (2016)
	Relationship Development Intervention 
	n = 8 (M = 6.91 ages, range 2.83 & 12.83).

88.88% 

Non-controlled, non-randomized trial
	ASD with comorbidity


N.R.
	DCS (Humber & Moss, 2005) applied to RDA (Gutstein, 2003)

	Disorder severity and correlates with the quality of parent-child interaction.
	Decreases disorder severity (p = 0.007) and improves relationship quality (p = 0.012), increasing co-regulated activity (p = 0.002) and intersubjective engagement (p < 0.028). 

	Mahoney & Perales (2003)
	Responsive Teaching
Intervention 
	n = 20 (M = 32.1 months & SD = 7.1)

60%
Non-controlled, non-randomized trial
	Autism or PDD


N.R.
	TABS (Bagnato et al., 1999)
	Social-emotional functioning of ASD children and impacts on parent-child interaction style.
	Improvements in withdrawal behaviors and reactivity, along with increased self-regulation and empathy (p < 0.01). Maternal responsiveness and affection improve after the treatment (p < 0.001). Contributes significantly to improve behavioral functioning (p < 0.01).
There are no changes in mother's directionality or achievement (p > 0.05). In children, no changes are observed emotionally in internalization and externalization (p > 0.05).

	Mukaddes et al. (2004)
	Home adaptation of TEACCH program
	n = 10 (M = 43.20 months & SD = 15.17)

100% 


Non-controlled, non-randomized trial
	Autism


N.R.
	N.R.
	Child development assessment (communication, cognition, and socialization), along with parent-child interaction and psychiatric symptomatology.
	Promotion of children's development (p = 0.005), both at the linguistic-cognitive (p = 0.005), self-care (p = 0.002), fine motor (p = 0.002) and gross motor (p = 0.005) domains.

	Perzolli et al. (2020)
	ODFLab Parental Based Intensive Intervention
	n = 29 (M = 37.79 months & SD = 9.10)

93.1% 

Non-controlled, non-randomized trial
	ASD



Moderate severity

	EAS (Biringen, 2008)
	Maternal responsiveness and parent-child interaction during play.
	Improved autistic symptomatology (p = 0.020) and communication (p = 0.023). Child's attachment relationship (p = 0.02) and sensitivity (p = 0.001) are enhanced. Mother shows greater sensitivity (p = 0.002), structuring ability (p < 0.0001) and less intrusiveness (p < 0.001).

	ASD = Autism Spectrum Disorder; DCS = Dyadic Coding Scales; EAS = Emotional Availability Scale; N.R. = Not reported; ODFLab = Laboratorio di Osservazione Diagnosi Formazione (Observation, Diagnosis and Training Laboratory); PDD = Pervasive Developmental Disorder; RDA = Relationship Development Assessment; TABS = Temperament and Atypical Behavior Scale.





	Table S5.  
Primary characteristics of attachment-based programs for ASD, with “critical” assessment of risk of bias.

	Authors
	Treatment
	Settings
	Goals
	Activities

	Hobson et al. (2016)
	Relationship Development Intervention (Gutstein, 2009)

	At least 1 year

N.R.
	Encourage social engagement and promote initiative and flexibility. It focuses on the development of co-regulated (synchronized) communication and intersubjective engagement. It also includes issues of life quality, stress, emotional regulation, and decision-making.
	

	Mahoney & Perales (2003)
	Responsive Teaching Intervention
	Weekly sessions for an average of 11.4 months of 60 minutes length.
	Strategies to enhance responsiveness and reciprocity, along with affection, around the four developmental domains: 
- Cognition: social play, initiation, exploration/manipulation, problem solving, and practice.
- Communication: joint activity and attention, vocalization, intentional communication, and conversation.
- Social-emotional functioning: attachment, empathy and inter-subjectivity, cooperation, and self-regulation.
- Motivation: interest, persistence, enjoyment, feelings of competence and control.
	"Family Action Plan" provides recommendations for activities for the home.

	Mukaddes et al. (2004)
	Home adaptation of TEACCH program
	12 weekly sessions of 45 minutes

At home
	Promotes the development of reciprocal interaction of the dyad, improving communicative language, as well as modifying stereotyped behaviors and increasing self-care skills.
Work on the nature of the problems of ASD persons, verbalizing emotional states and introducing guilt coping strategies.
	Play activities suitable to the social-emotional development of children with ASD, including JA exercises.
Self-care skills training and coping with challenging or aggressive behaviors.
Social and language training programs.

	Perzolli et al. (2020)
	ODFLab Parental Based Intensive Intervention
	Children's sessions: 4-6h per week

Caregivers' sessions: 2h per week

External center with VF
	Through behavioral, developmental and relationship development principles, parent-child interactions are fostered. The goal is to restore maladaptive relationship competencies, enhancing the generalization of learning strategies to manage the disorder. Opportunities to interact and play together are provided.
	ASD specific activities: speech therapy, music therapy, cognitive, emotional, and social play activities.

	Note: ODFLab = Laboratorio di Osservazione Diagnosi Formazione (Observation, Diagnosis and Training Laboratory); N.R.: Not Reported; VF = video-feedback. 
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