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Abstract 

Background:  Although the importance of early detection and early intervention of autism spectrum disorders (ASD) 
is widely recognized, multiple barriers exist in accessing early intervention services. As an alternative to these barri-
ers, the SCOPE project presents a new, easy accessible and blended intervention called BEAR (Blended E-health for 
children at eArly Risk). This paper describes this BEAR intervention and study design of an ongoing two arm cluster 
randomized controlled trial (RCT).

Methods:  BEAR (Blended E-health for children at eArly Risk) is a blended e-health intervention, based on evidence-
based naturalistic developmental behavioral interventions (NDBI’s) and can be offered to parents and infants/toddlers 
at high likelihood for ASD. During the ongoing RCT, N = 88 high risk infants and toddlers will be cluster randomized 
over the BEAR intervention and care-as-usual (CAU) conditions. The finalized version of the intervention protocol 
and study design are presented in this paper. The primary outcome measure is joint engagement measured by the 
Joint Engagement Rating Inventory (JERI) during videotaped parent–child interaction. Secondary outcome meas-
ures include severity of ASD symptoms, global level of adaptive functioning, parental well-being, parental skills and 
satisfaction with healthcare. Also, costs will be estimated from society’s perspective. Assessments take place at the 
start of the study (T1), after eight weeks (T2) and after six months (T3) and include behavioral home observations and 
parental questionnaires.

Discussion:  The SCOPE project aims to contribute to improved early identification and timely start of suitable 
interventions for infants and toddlers at elevated likelihood for ASD. This ongoing RCT will offer insight in the feasibil-
ity, short-term and six months effects of the innovative BEAR intervention. It is estimated that inclusion for the trial 
(N = 88) is completed in spring 2023.

Trial registration:  Dutch Trial Register, NTR7695. Registered at December 17th, 2018, www.​trial​regis​ter.​nl.
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Background
The importance of early detection and intervention of 
autism spectrum disorder (ASD) is widely recognized 
[1]. Since greater plasticity of the brain during preschool 
years facilitate learning opportunities, early interventions 
starting at this crucial period have the best chance of 
altering neural connectivity [2]. Early intervention dur-
ing the first three years of life is expected to decrease core 
autism symptoms [3], enhance social communication 
between parent and child [4] and improve cognitive and 
adaptive behavior [5]. Unfortunately, varying time gaps of 
1.5 to 3.5 years exist between first raised concerns and an 
ASD diagnosis [6–8]. So, despite an increased awareness 
of the importance of early detection and intervention, 
infants and toddlers at high likelihood for ASD gener-
ally receive access to appropriate intervention later than 
preferred.

Difficulties in early identification and access to early 
interventions are multifaceted, with barriers related 
to child, parent, professional and organizational levels 
[9, 10]. Focusing on child characteristics, children with 
milder symptoms of ASD and (above) average IQ are 
often not recognized at an early age[11], whereas chil-
dren with more severe ASD and cognitive impairments 
are identified sooner [9]. Also, girls and children from 
ethnic minorities are at risk of late identification [12, 
13]. From parents perspective, it is sometimes difficult 
for a parent to acknowledge and accept that their child 
might develop differently, and therefore parents might be 
reticent to be referred to specialized mental healthcare 
when their child is still very young [14]. On the profes‑
sional level (especially for preventive care professionals), 
limited knowledge about ASD symptoms in infant- and 
toddlerhood and limited use of screening instruments are 
main components in late identification, as well as unfa-
miliarity with the opportunities and advantages of early 
intervention [6, 15, 16]. Lastly, on organizational level, 
long waiting lists and limited service capacity make it dif-
ficult to access early interventions [6, 16, 17]. The lack of 
accessible early interventions raises the ethical question 
of why healthcare professional should screen for ASD, if 
there are no suitable referral options. Furthermore, insuf-
ficient compensation (i.e. time and money constraints) 
for healthcare professionals lead to the absence of invest-
ment in additional training (i.e. therefore the lack of 
knowledge regarding early signs of ASD) and adherence 
to screening guidelines [16, 18]. So, in order to improve 
early identification and access to early interventions, 
integrated improvement strategies targeting both child, 

parent, professional and organizational levels are highly 
required.

The SCOPE (Social COmmunication Program sup-
ported by E-health) project aims to improve early detec-
tion and access to intervention by introducing three 
components that are developed to overcome aforemen-
tioned barriers and will be discussed below (see also Sni-
jder et  al., 2021b). First, an informative online platform 
for parents and professionals was developed (www.​autis​
mejon​gekind.​nl). This platform offers easy and acces-
sible information about the early indicators of ASD to 
parents and professionals and at the same time spreads 
awareness about the importance of early detection and 
intervention. Second, preventive care professionals in the 
target region are trained in recognizing the early signs of 
ASD. Previous research shows this as an effective way of 
improving early detection, if continuously invested in [11, 
18, 19]. In the Netherlands, preventive care professionals 
at well-baby clinics are the first healthcare providers to 
have systematic contact with families, mainly for routine 
health checks and vaccinations and therefore play a piv-
otal role in the early detection process of ASD (i.e. sign-
aling, screening and referring). Almost all children aged 
0–4 and their parents visit the well-baby clinics (94%; 
CBS, 2014). Therefore, training in several aspects of early 
detection of ASD focusses primarily on these preven-
tive care professionals, but also on other important pro-
fessionals such as general practitioners and pedagogical 
staff at daycare centers. The third component of SCOPE 
contains a relatively short and acceptable home-based 
early intervention (BEAR: Blended E-health for children 
at eArly Risk) offered to parents with symptomatic high 
risk infants and toddlers. There might be ASD related 
concerns regarding the child’s development, but not nec-
essarily a confirmed ASD diagnosis. The BEAR inter-
vention is an preemptive intervention offered by a first 
line healthcare professional, supervised by a specialized 
mental healthcare professional (and working within a 
more specialized setting). A recent systematic review by 
Hampton and Rodriguez (2021) on preemptive inter-
ventions suggest that parent-mediated interventions 
are associated with better parental use of strategies and 
although results do not translate one-on-one into short-
term developmental outcomes of the child, there is a 
proposition that successful parent implementation facili-
tate later social communication of the child.

The global focus of the BEAR intervention is help-
ing parents to understand their child’s behavior, pro-
moting sensitivity in parents to their child’s needs and, 
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through that, to motivate the child to socially engage 
(e.g., improving joint engagement, enhancing initia-
tives in communication). Theoretically BEAR builds on 
two well-studied principles: 1) high synchrony between 
parent and child is assumed to be related to decrease in 
autism symptoms and 2) improved joint attention and 
joint engagement skills are related to better communi-
cative abilities [20–22]. Like many early interventions 
(such as Pivotal Response Treatment, Floorplay and 
JASPER-training) BEAR intervention techniques are 
based on evidence-based naturalistic developmental 
behavioral intervention principles (NDBI’s; [23]). BEAR 
is meant for children for whom referral for a diagnos-
tic trajectory might not be applicable yet (because of 
unclear indicators or mild signals), or when serious 
concerns regarding development exist but parents are 
not yet ready for referral to a more specialized center 
for infant psychiatry (see Snijder et  al., 2021b). The 
innovative value of BEAR is not so much in the content 
or theoretical framework, but rather in the combina-
tion of an early start of intervention (pre-diagnosis), 
easy accessibility (no waiting list and at home), and 
strong collaboration between first line (executer) and 
specialized mental healthcare (supervisor). Without the 
need of an ASD diagnosis, BEAR is presumably more 
acceptable for those parents who do not yet have great 
concerns or an explicit question for help, and is at the 
same time an appropriate form of healthcare for the 
children who show unclear risk signals. Additionally, 
for some children this intervention will be the influx 
to more intensive and specialized healthcare. Consid-
ered this way, BEAR might function as a triage agent, 
whereas for other children BEAR will function as a way 
of (secondary) prevention.

In the SCOPE project, a cluster randomized con-
trolled trial (RCT) (two armed, 44:44 ratio) will be 
employed to study the immediate short time effects, 
effects after six months and cost-effectiveness of the 
BEAR intervention in a highly indigent target popula-
tion. The primary objective is to improve joint engage-
ment in the parent–child interaction. Secondary 
objectives are improving social-communicative devel-
opment of the child at elevated likelihood of ASD, 
improving parental skills and well-being and decreas-
ing the gap between first concerns and start of adequate 
intervention. Before starting a larger cluster RCT, an 
important first step was to pilot test the intervention in 
a small sample. Based on insights gained from the pilot 
sample, potential research problems were identified 
and solved, in order to fully maximize the potential of 
a successful cluster RCT. The aims of the current paper 
are to present (1) the BEAR intervention protocol and 
(2) the study design of the cluster RCT.

Methods
BEAR intervention
BEAR (Blended E-health for children at eArly Risk) is a 
short and easily accessible, parent adopted and blended 
e-health intervention. It can be offered to parents and 
children aged between 12–30  months when first con-
cerns of ASD have been expressed. The intervention is to 
be delivered by a trained professional working in preven-
tive care, preferably under supervision of a professional 
working in specialized mental healthcare and considered 
to be an ASD expert, in order to obtain the best of both 
worlds (easy access through preventive care and expert 
knowledge through specialized care) and promote collab-
oration between different healthcare settings. The BEAR 
intervention consists of seven home visits and five addi-
tional e-learning sessions for parents. The first session 
is a general introduction module, containing psycho-
education for parents about child development on the 
areas of play, social communication, flexible behavior and 
sensory interest. Next, BEAR offers five possible inter-
vention modules aimed aforementioned areas, partially 
based on the DIR/Floortime model [24]. Modules include 
(1) improving attention to the (play) environment, (2) 
becoming interested in social contact, (3) increasing 
social contact and communication, (4) improving social 
communication and (5) increasing flexible behavior. At 
its core, BEAR is about following the child’s interests, 
matching the child’s developmental level and pace, and 
ensuring fun in the interaction as the basis for all further 
learning. A paper version of BEAR is available for parents 
who prefer it. An outline of the BEAR intervention’s con-
tent and planning is provided in Table 1.

Cluster randomized controlled trial
Study design and randomization
The effectiveness of the BEAR intervention will be stud-
ied in a two-armed cluster RCT (ratio 44:44). Well-baby 
clinic locations in the Nijmegen area in the Netherlands 
will be randomly assigned to either the BEAR or Care-
as-usual (CAU) condition. Before randomization, the 
well-baby clinics will first be matched based on two 
characteristics (amount of children visiting that well-
baby clinic and ethnicity/social-economic background of 
the specific area) to ensure an equal distribution in the 
two groups. By coin flipping, the well-baby clinics are at 
random assigned to either the BEAR condition or CAU. 
Consequently, the study is open-labeled; both partici-
pants (children and parents) and the therapist know to 
which condition the participant is assigned through clus-
ter randomization. However, for the primary outcome 
measure, our assessors rating parent–child interaction 
are unaware of group allocation (see Table 2).
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Table 1  Outline of the content of the BEAR intervention

a The ASD expert supervises remotely throughout the entire process

Home visit Content Attendees Duration

1 A twelve minute play interaction between parent and child will be vide-
otaped, enabling professionals to generally estimate the social and com-
municative competencies of the child. Together with parents, three specific 
modules are chosen

Child, parent, BEAR professional a 90 min

2–6 Parents complete e-learning modules accompanied by weekly home visits 
by the BEAR professional. The e-learning provides a theoretical introduction 
to the themes that will be discussed, are tailor made to the needs of parent 
and child and are implemented into practice during the home-visits

Child, parent and BEAR professional E-learning modules 
take about 45 min 
each
Home visits take 
about 60 min

7 The last session is a summary and evaluation of the learning process of 
child and parents. If serious concerns continue to exist, clinical assessment, 
diagnostic referral and/or further treatment can be advised. Specialized 
knowledge from the BEAR supervisor will enable to come up with an appro-
priate advise

Child, parent, BEAR professional 90 min

Table 2  Outcome measures from baseline to follow-up

Bayley-III Bayley Scales of Infant and Toddler Development, BITSEA Brief Infant–Toddler Social & Emotional Assessment-Revised, SOV Dutch version of the Autism 
Quotient (AQ), JERI Joint Engagement Rating Inventory, BOSCC Brief Observation of Social Communication Change, ADOS-2 Autism Diagnostic Observation Schedule, 
N-CDI Dutch version of the MacArthur Communicative Development Inventory, Vineland Screener adapted version of the Vineland Adaptive Behaviour Scales, 
WEMWBS Warwick-Edinburgh Mental Well-being Scale, PSQ Parenting Stress Questionnaire (PSQ, in Dutch Opvoedingsbelastingsvragenlijst), BESTE the Rating Scale 
Satisfaction and Effect questionnaire, Tic-P Trimbos and iMTA questionnaire on Costs associated with Psychiatric illness
a T1 is baseline; T2 is endpoint, eight weeks after baseline; T3 is follow-up, 24 weeks after endpoint
b Both the JERI and the BOSCC(parent) are assessed by the BEAR professional as part of the intervention (only at T1 and T2). At T3, both measurements are assessed by 
a researcher of the SCOPE project. All data will be coded by research assistants who are unaware of treatment allocation
c The BOSCC(clinician) is assessed by a professional examiner. Data will be coded by research assistants who are unaware of treatment allocation

Measurement Timea Instrument Informant Blind to 
group 
status?

Descriptives
 Demographics T1 Single questions Parent(s)

 IQ T1 Bayley-III Clinician

 Problem behavior T1 BITSEA Parent(s)

 Parental ASD symptoms T1 SOV Parent(s)

Primary outcome
 Joint engagement T1, T2, T3 JERI Research assistant (RA) b Yes

Secondary outcome
 Change in ASD symptoms T1, T2, T3 BOSCC (parent) RA b Yes

T1, T3 BOSCC (clinician) RAc Yes

T1, T3 ADOS-2 Clinician Yes

 Expressive language T1, T2, T3 JERI RA b Yes

T1, T3 N-CDI Parent(s)

 Adaptive functioning T1, T3 Vineland Screener Parent(s)

 Parental well-being T1, T2, T3 WEMWBS Parent(s)

T1, T2, T3 PSQ Parent(s)

 Parental skills T1,T2, T3 JERI RA b Yes

 `Satisfaction T2 BESTE-O Parent(s)

T2 BESTE-H BEAR professional

T3 Satisfaction survey Parent(s)

 Cost measurements T1, T2, T3 Tic-P Parent(s)
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Participants
Children at high likelihood of ASD and their families 
who meet inclusion criteria are recruited at participating 
well-baby clinics in the allocated cluster region surround-
ing Nijmegen, the Netherlands. If families outside of the 
region are interested in participating in the study, partici-
pants will be individually randomised in one of the two 
groups. Children and their parents are eligible to partici-
pate if the following criteria are met: a) a screen positive 
result (≥ 3) on the Communication and Social develop-
ment Signals (CoSoS, formerly known as ESAT, [25]) 
list, or with a screen negative result (< 3) although with 
serious professional and/or parental concern regard-
ing social-communicative development; b) age between 
12–30 months; and c) at least one of the parents is able to 
understand and speak Dutch. Exclusion criteria are fam-
ily issues that limit the likelihood to engage in an home 
based intervention, significant chronic illness of the 
child, severe parental psychopathology (such as depres-
sion, psychosis, substance use disorder), a severe intellec-
tual disability of both child and parents, severe vision and 
hearing impairments and/or severe motor impairments.

Procedures
The study consists of two phases with several steps, as 
described below.

Pre‑study phase (T0) 

Step 1: Training of professionals
	 All preventive care physicians, nurses and other 
professionals working at the well-baby clinics in the 
target area first completed an e-learning in recogniz-
ing the early symptoms of ASD in infants and tod-
dlers and were trained in administering the CoSoS in 
order to screen at risk children. Next, preventive care 
physicians participated in a live online educational 
program. This program raises physicians level of spe-
cific ASD knowledge, as well as their self-confidence 
in screening for ASD [26]. For their participation, 
both physicians and nurses were awarded with CME 
(Continuing Medical Education) points. During 
training, preventive care physicians and nurses were 
informed in which study condition their well-baby 
clinics was assigned to. They received strict instruc-
tions from the research team regarding recruitment.
Step 2: Screening and inclusion
	 As part of regular healthcare and screening 
procedures, the Van Wiechenscheme is conducted 
at all well-baby clinics to monitor developmental 
milestones for children from birth to 4  years of 

age [27]. The surveillance tool holds eight signals, 
considered to be first behavioral red flags of ASD 
in infants and toddlers [25]. When one or more 
behavioral red flags are identified during general 
surveillance, preventive care physicians and nurses 
will administer the CoSoS, as recommended in 
Dutch national screening guidelines [28] and as 
taught in the training phase. Potential participants 
that meet inclusion criteria will be orally informed 
about the study at the well-baby clinics by their 
healthcare professional. Potential participants will 
receive a detailed information letter with the aim, 
content and time investment of the study. Contact 
information of the research team is provided, so 
parents can contact them if they have any ques-
tions. When parents decide to participate in the 
study with their child, they are asked to sign an 
informed consent form and return the form to the 
research team.

Study phase 

Step 1: Baseline assessments (T1)
After informed consent, parents will be asked to 
complete the baseline questionnaires send to them 
online (see Table  2). In addition, a home visit will 
be planned in order to film the parent–child inter-
action, perform semi-structured observations of the 
child, and testing of cognitive abilities (see Table 2).
Step 2: Intervention
Within two weeks after baseline assessments, chil-
dren and parents allocated to the BEAR intervention 
group will start with the intervention. The care-as-
usual group receives either no intervention or care 
that is normally organized in specific cases (see 
Interventions section below).
Step 3: End point assessments (T2)
About eight to ten weeks after baseline, endpoint 
measures will be conducted. Parents will be asked to 
complete questionnaires online (see Table 2). Addi-
tionally, parents in the BEAR condition will be asked 
to complete an extra questionnaire to receive feed-
back on several aspects of the new parent training. 
Semi-structured observations of the child and par-
ent–child interaction will be repeated.
Step 4: Follow-up assessments (T3)
Follow-up measures will take place 6  months after 
endpoint (see Table 2). For the last time, parents will 
be requested to complete online questionnaires and 
semi-structured observations of the child and par-
ent–child interaction will be conducted.
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Interventions
BEAR condition  A comprehensive description of the 
BEAR intervention offered to parents and children is 
described above and can be found in Table 1.

Care‑as‑usual (CAU)  The control condition (CAU) 
includes regular care trajectories for young children with 
(signs of ) ASD. These trajectories are highly variable and 
depend on the severity of symptoms, parental wishes and 
preferences and available services in the specific region. 
Examples are speech therapy or physiotherapy, referral to 
an audiology center, but also referral to a specialized day-
care center or a referral for clinical assessment and treat-
ment offered by a specialized healthcare center for infant 
psychiatry. Also it is not uncommon that, after signs of 
ASD have been identified, a wait-and-see approach is 
chosen by parents and/or professionals. In that case, 
CAU could also mean no treatment is offered to children 
and parents in the control condition.

Outcomes
An overview of the study parameters and how they will 
be assessed can be found in Table 2.

Baseline measures  During baseline (T1), the following 
data will be collected.

Demographics
Demographic characteristics (i.e. information about 

ethnics, parental and/or sibling psychiatry and educa-
tion levels) are recorded via single questions that parents 
complete online.

Intelligence quotient (IQ)
For the cognitive developmental level of the child, the 

cognition scale of the Bayley Scales of Infant and Toddler 
Development (Bayley-III; [29]) will be conducted. Index 
scores will be reported. Test–retest and inter-examiner 
reliability show good results. Dutch norms are available 
and the instrument is deemed as valid.

Problem behavior
Problem behavior is measured by the Brief Infant–Tod-

dler Social & Emotional Assessment-Revised (BITSEA; 
[30]), a short questionnaire sensitive to social-emotional 
and behavioral problems, autism spectrum disorders, 
and delays in social-emotional competence in early child-
hood. It consists of 42 items, rated across a 3-point Lik-
ert scale. A total score will be calculated. The BITSEA 
has excellent test–retest reliability and good inter-rater 
agreement [30].

Parental traits of autism
Parental traits of autism are measured by the self-

report questionnaire Social Interaction in Adults (in 
Dutch: Sociale Omgang bij Volwassenen [SOV]), a Dutch 
questionnaire developed by Bralten et al. [31] completed 
by both parents. This questionnaire is derived from items 
of the Autism Spectrum Quotient and of the DSM-IV 
section on ASD. The self-report questionnaire consists of 
18 items (total scores will be calculated) and has satisfac-
tory internal consistency (Cronbach’s α = 0.70).

Primary outcome
Joint engagement in the parent–child interaction  A 
semi-structured 12  min videotaped interaction between 
parent and child will be collected for each dyad at T1, T2 
and T3. A standardized set of toys in two boxes (A and 
B) will be presented. Parents will be asked to engage in 
free play with box A for four minutes, followed by blow-
ing bubbles for two minutes. Next, parents are asked to 
repeat the aforementioned, but now with the box B. The 
videotapes will be coded by observers blind to the group 
status and scored for the time and quality spend in dif-
ferent engagement states using Joint Engagement Rating 
Inventory (JERI; [32]). Recordings will be subsequently 
coded for four engagement states (total joint engage-
ment, supported joint engagement, coordinated joint 
engagement and symbol-infused joint engagement). 
The four items are each defined with 7 points providing 
information about both quantity and quality of engage-
ment states. The low anchor [1] indicates that there are 
no episodes of joint engagement during the interaction, 
whereas the high anchor [7] indicates that the child 
almost always spends time in the joint engagement state 
during interaction. The midpoint of 4 characterizes a 
child who is in joint engagement for approximately half of 
the scene in several brief or a few relatively sustained epi-
sodes. Inter-rater reliability between students/research 
assistants is deemed reliable when there is a minimum 
of 80% agreement between observers, based on 15% 
percent of the tapes. The first author (MS) was trained 
by one of the developers of the JERI until high accuracy 
was obtained on all four joint engagement states. For the 
RCT, students and research assistants will be trained by 
MS in coding video records with use of the JERI.

Secondary outcomes
Social‑communicative development  Change in social-
communicative development is measured by the meas-
ured by the Brief Observation of Social Communication 
Change (BOSCC; [33]). At T1, T2 and T3, BOSCC will 
be rated based on the same twelve minutes videotaped 
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parent–child dyadic interaction as the joint engage-
ment measure (BOSCCparent). At T1 and T3, an addi-
tional BOSCC will be conducted by a skilled examiner. 
Here, the child is interacting with a professional exam-
iner who has not been part of the intervention (BOSC-
Cprofessional). The BOSCC consists of 15 coding items 
associated with key features of ASD, such as making eye 
contact, unusual sensory interests and the frequency and 
function of social overtures. The difference in total score 
between measurement moments is indicative for change 
in behaviour in the social-communicative domain. The 
BOSCC is a promising outcome measure and is derived 
from the Autism Diagnostic Observation Schedule-2 
(ADOS-2; [34]) – the “golden standard” measure that 
has long been used as outcome measure in early inter-
vention studies. Research shows that this new instru-
ment has satisfactory inter-and intra-rater reliability [18, 
33]. Next, the ADOS-2 (toddler, module 1 and/or mod-
ule 2) will be administered at T1 and T3. The ADOS-2 
is a semi-structured play observation, where the clini-
cian elicits social, communicative, stereotyped and play 
behaviour to observe symptoms of ASD. Observations of 
the clinician are categorized and a score is assigned for 
each domain of ASD symptoms. Although the ADOS-2 
has thus long been considered the “golden standard” in 
intervention studies, the instrument has its limitations. 
For example, the ADOS-2 can identify changes in ASD 
symptoms over a couple of years [3] but due to the nar-
row range of scores used for each item, the ability to 
detect subtle changes in behaviour over a shorter time 
frame might be limited. Also, the ADOS has not been 
developed to quantify different degrees of autism sever-
ity, rather it has been developed to allow for a diagnostic 
algorithm (yes/no autism). The BOSCC might be more 
sensitive in detecting subtle changes and better suitable 
to quantify autism severity. However, since the BOSCC 
is a relatively new instrument, both instruments will be 
administered in this study (also enabling future in-depth 
instrument comparisons).

Language
The child’s expressive level of language will be meas-

ured by the Dutch adaptation of the MacArthur Com-
municative Development Inventory: Toddler (N-CDI; 
Fenson et  al., [35, 36]), a parent report, at T1 and T3. 
Raw scores will be calculated as to indicate both language 
production and language comprehension. Also, level of 
expressive language will be measured by using the JERI. 
Based on the same twelve minute dyadic videotape child’s 
expressive language level and use will be rated from 1 (no 
expressive language) to 7 (fluent and frequent use of sen-
tences) at T1, T2 and T3.

Global level of adaptive functioning
For estimating global level of adaptive functioning, the 

Vineland Screener will be conducted at T1 and T3. The 
Vineland Screener is an adapted Dutch version of the 
Vineland Adaptive Behaviour Scales (VABS: Sparrow 
et  al., 2005 [37, 38]), consisting of 90 items, to be filled 
out by one parents/primary caregiver. It consists of the 
following scales: Communication domain, Daily Skills 
domain, Socialization domain and Motor Skills domain. 
Each of the items in the previous mentioned domains 
contains a statement of child adaptive behavior. Subscales 
will be calculated as to identify change in global level of 
adaptive functioning at starting point (T1) and at fol-
low up (T3). Parents themselves rate whether the child 
mostly (2), sometimes/partly (1) or never (0) performs 
the behavior or action independently.

Parental well-being
Parental well-being is measured by the Warwick-Edin-

burgh Mental Well-being Scale (WEMWBS; [39]) and 
Parenting Stress Questionnaire (PSQ, in Dutch Opvoed-
ingsbelastingsvragenlijst, OBVL; [40]). The WEMWBS is 
a reliable instrument that measures mental well-being. It 
consists of 14 items, measured on a 5-point Likert type 
scale and will be completed by both parents/primary 
caregivers. Additionally, the PSQ is used to determine 
parental experiences with their child, how they interact 
with their child and how parents feel about their own 
health. The PSQ is a well validated and reliable question-
naire that consists of 34 items on a 4-point scale ranging 
from ‘not true’ to ‘very true’. For both instruments, total 
scores will be calculated during all measurement points.

Parental skills
Parental intervention skills, or parental fidelity is 

defined as “to execute parent-implemented techniques 
accurately and consistently” [41]. By measuring parental 
skills, investigators document that parents can indeed 
perform the intervention techniques as they were 
intended to be used. These skills will be rated by the par-
ent scales of the JERI and consists of four items cover-
ing caregivers’ scaffolding, symbol highlighting, following 
in on child’s focus and caregivers’ affect. The scaffolding 
item assesses how well the parent supports the child’s 
activities and provides learning opportunities. Symbol 
highlighting focuses on how often the caregiver directs 
the child’s attention to symbols (language and/or sym-
bolic gestures and acts). Following in on child’s focus 
captures if the parent is following the child’s interests and 
maintain focus with the child. Finally, caregivers’ affect 
measures the parent’s affect and how it influences the 
parent–child interaction [32]. Items fit the techniques 
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taught by the BEAR intervention. Just as with the joint 
engagement items, parent scale items will be rated from 
a scale of 1 to 7. Parental skills will be rated based on the 
same videotaped dyadic interaction as the joint engage-
ment measure, as collected at baseline, end of treatment 
and follow-up. Also, in order to capture the flow of inter-
action between parent and child, an interaction item (flu-
ency and connectedness) will be scored.

Parental satisfaction
Parental satisfaction with care in general is measured 

at follow-up through a survey created by our group. The 
full survey can be found in the supplementary materi-
als (Additional file 1: Appendix A). Topic items included 
initial concerns, searching for help, receiving a diagnosis, 
child and parent treatment and overall satisfaction with 
the healthcare process. To measure parental satisfac-
tion specifically for the BEAR intervention specifically, 
the Rating Scale Satisfaction and Effect questionnaire 
(in Dutch: Beoordelingsschaal Tevredenheid en Effect 
[BESTE]; [42]) will be conducted. The BESTE consists 
of two versions: one for parents and one for healthcare 
practitioners, and both versions will be administered. 
Validity and reliability have been established [42]. The 
BESTE will only be conducted end of treatment, and in 
the BEAR condition only. Descriptive statistics will be 
used to present percentages regarding satisfaction and 
effect, as mentioned by both parents and practitioners.

Assessment of healthcare sources
Direct and indirect costs as a consequence of the child’s 

psychiatric condition, i.e. the medical costs and produc-
tivity losses in parents are measured using the ‘Trimbos 
and iMTA questionnaire on Costs associated with Psy-
chiatric illness’ (Tic-P questionnaire; [43]). Validity and 
reliability have been established [43]. For every partici-
pant, the duration and type of each contact as well as the 
type of health care worker with whom the contact was 
in the last 3 months will be registered as to monitor use 
of healthcare sources in both groups as well as to calcu-
late the cost-effectiveness of arms. Productivity losses of 
parents associated with their child’s health problem or its 
treatment will be registered as well.

Sample size and power
The justification of sample size is calculated based on 
the primary hypothesis that the BEAR intervention will 
improve the child’s total joint engagement (measured 
on a 7-point Likert scale) at the end of treatment. In a 
comparable study by Kasari et al. [44] with joint engage-
ment as the primary outcome as measured in total sec-
onds spent in joint engagement, a Cohen’s d effect size 
of 0.21 was found in difference in joint engagement at 

endpoint. We assume our effect size to be slightly lower 
than in the study of Kasari et al., due to a shorter duration 
of the BEAR intervention and the use of an ordinal vari-
able instead of an continuous one. Based on the variance 
of the treatment effect, a power analysis on an alpha level 
of 0.05 (two sided) lead to an estimated sample size of 40 
participants per group, with a power of 0.88. To allow for 
10% drop out 44 participants per group (total N = 88) will 
be recruited.

Data collection and management
Data collection follows the European General Data Pro-
tection Regulation. After inclusion, participants will 
receive an unique code number in order to anonymize all 
data. Non-anonymous data, for example informed con-
sent forms, are locked in a closed cabinet and saved in 
protected folders, only accessible by appointed members 
of the research team. In order to collect and store data 
from the questionnaires, Castor Electronic Data Cap-
ture (Castor EDC, 2021) and QuestManager (version 5.6) 
software are used. Video-data will be anonymously saved 
on an external hard disk, which is password protected 
and saved in a locker.

Parents of participants are asked to complete a number 
of online questionnaires (see Table 2) through the Quest-
Manager software. Parents are only able to continue to a 
next questionnaire if all items are answered. To prevent 
missing data, a researcher will call parents as a reminder 
and offer support if parents encountered any problems, if 
they fail to complete the measurements on time. Parents 
may withdraw from the study at any time for any rea-
son. If this happens, researchers will try to make a final 
appointment with parents in order to collect the primary 
outcome.

Statistical analysis
Data will be analyzed and reported in accordance with 
CONSORT guidelines. Baseline demographics (IQ, gen-
der, age) and clinical characteristics (severity of symptoms 
as measured by the CoSoS) of the BEAR and CAU groups 
will be compared by chi-squared tests to check whether 
cluster randomization has led to two even groups. For the 
cluster RCT, all primary analyses will be intention to treat 
(ITT) using (generalized) linear mixed effects model for 
repeated measures with a random effect for cluster. Cor-
relation of measurements (T1, T2, T3) within subject 
will primarily be modelled by a random effect of subject 
nested within clusters unless this results in insufficient fit, 
in which case other covariance structures will be inves-
tigated. Fixed effect in the model for baseline covari-
ates, time and interaction with treatment condition will 
be included. For cost effectiveness analysis, all cost data 
will be accumulated. Cost differences between the two 
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conditions will be compared. Incremental cost-effective-
ness ratios will be calculated by dividing the difference in 
total costs by the difference in the WEMWBS.

Data collection started just before the COVID-19 pan-
demic. During a lockdown period where home visits were 
not possible because of COVID-19 restrictions, small 
changes were made in collecting the data and providing 
the BEAR intervention. Due to this, a sensitivity analysis 
will be undertaken, excluding participants included dur-
ing the first lockdown.

Data monitoring
Adverse events (AE’s) reported by the parent/primary 
caregiver of the participant or observed by the research 
team or BEAR professional will be recorded. If a serious 
AE occurs, the researchers will report to the ethics com-
mittee within fifteen days of first knowledge of the AE. All 
AEs will be followed until they have abated, or until a sta-
ble situation has been reached. As adverse events result-
ing from study participation are very unlikely, review or 
advice of a Data Safety Monitoring Board or a safety com-
mittee is not required for the current study. In accordance 
with the European General Data Protection Regulation, 
an independent data protection officer is appointed, and 
monitors the privacy of the participants. The research 
team (MS and IO) are responsible for processing the data.

Discussion
The goal of the current study was to describe an inno-
vative early intervention called BEAR and present the 
finalized study design and methods of the SCOPE study 
after pilot testing for feasibility. Via a cluster randomized 
controlled trial with two arms, SCOPE aims to compare 
the short term and relatively long term effects of BEAR. 
It is hypothesized that BEAR will lead to improved joint 
engagement in the parent–child interaction, decreased 
ASD symptoms, improved parental skills, improved 
satisfaction of parents with healthcare, a sooner start 
between first concerns and start of intervention and cost 
efficiency, both on short and long term (at six months). It 
is estimated that inclusion for the trial (N = 88) is com-
pleted in spring 2023 and that follow-up data are com-
pleted by the end of 2023.

Please note that the observations from the JERI and 
BOSCC(parent) are based on the parent–child inter-
action and that the parents are not an experimental 
fixed factor since they have been part of the interven-
tion. However, this is not only a limitation but provides 
also opportunities. For it would allow to disentangle 
the respective contributions of the parent and the child 
to any change in the parent–child interaction and the 
child’s social-communicative behaviour. Furthermore, 
in addition to the JERI and BOSCC(parent) we will 

observe the child’s behaviour in the ADOS procedure 
and a separate BOSCC(clinician) procedure. Here, the 
child is interacting with a professional examiner who 
has not been part of the intervention. The analysis of the 
ADOS and BOSCC(clinician) data is an important back-
up to the analysis of the JERI and BOSCC(parent) data 
by creating the possibility to compare the child’s behav-
iour while interacting with the parent and with another 
adult. Furthermore, for our experimental group, there 
might be bias at our T1 and T2 video measurements, 
due to the interventionist being the assessor of the JERI 
and BOSCC. Since data are coded by skilled observers 
who are not part of the intervention and are unaware of 
treatment allocation, we hope to minimize this possible 
bias. This will further be discussed within our finalized 
paper reporting results of the SCOPE study.

So far, several studies examined the importance and 
effectiveness of early identification and early intervention 
programs in high-risk groups. However, still several bar-
riers exist as why very young children at high likelihood 
of ASD receive adequate care later then preferred. The 
ongoing SCOPE study in which the BEAR intervention 
plays a pivotal role can help to overcome these barriers. 
It is specifically designed as a non-stigmatizing answer 
to difficulties in those children that are at risk at being 
identified too late due to a less specific phenotype. Also, 
when difficulties in parent-professional conversations 
exist regarding developmental concerns, BEAR might be 
a solution in offering adequate early care.
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