Serrano et al. Trials (2024) 25:496 Tri a|5
https://doi.org/10.1186/513063-024-08278-4

: : ®
Early treatment for children with mental e

health problems and genetic conditions
through a parenting intervention (The GAP):
study protocol for a pragmatic randomized
controlled trial

Mercedes Serrano'?, Maria Elias®, Marta Llorens®*, Mercé Bolasell’, Helena Vall-Roqué® and Laia Villalta®®

Abstract

Background Children with genetic conditions are at increased risk for mental health and neurodevelopmental
problems, often accompanied by significant parental distress. Genetic and family factors can impact children and par-
ents' mental health. Early parenting interventions, like the Incredible Years® programs, have demonstrated to improve
parental distress and children’s mental health. The recent version for young children with language delays or autism
spectrum disorder (IY-ASLD®) has shown to be feasible and effective to support parents in their children’s develop-
mental trajectories. The effectiveness of treatments for children with genetic conditions and neurodevelopmental
problems is largely unexplored, leaving significant gaps in evidence-based options. Clinicians lack guidance, especially
when patients exhibit language or social communication impairments but do not meet diagnostic criteria for a full-
blown autism spectrum disorder (ASD). We aim to fill this gap, providing evidence on the feasibility and effectiveness
of the IY-ASLD® intervention for such patients.

Methods We designed a prospective multicenter pragmatic randomized controlled trial including approximately
68 children aged 3 to 7 years, recruited from three tertiary care reference hospitals. Inclusion criteria will necessitate
genetic confirmation of a neurodevelopmental disorder along with language, communication, or socialization dif-
ficulties. Individuals with an ASD diagnosis will be excluded. All subjects are included in a territorial register for rare
conditions (ReMin, Registre de Malalties Minoritaries de Catalunya). Families will randomly be assigned to the inter-
vention or the control group. The intervention will be held online by clinical psychologists and child and adolescent
psychiatrists.

Discussion Our group has recently piloted the online implementation of the IY-ASLD® intervention for the first time
in Spain, for parents of children with language delays, socialization difficulties, or ASD, but not genetically deter-
mined. Our multicenter research consortium is well-positioned to recruit patients with rare conditions and imple-
ment efficient treatment pathways within the National Health System. Given the geographical dispersion of families
affected by rare conditions, the online format offers logistical advantages and improved therapy access, enhancing
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homogeneity across all patients. The results of this study will inform clinicians and policymakers about evidence-
based treatment options for this vulnerable and overlooked group of young children.

Trial registration ClinicalTrials.gov NCT06125093. Date of registration: first submitted 2023-10-23; first posted

Keywords Development, Genetic syndromes, Early intervention, Mental health, Neurodevelopmental disorders,
Parenting, Pragmatic, Randomized controlled trial, Rare disorders, Autism

Background

Children with genetic syndromes commonly pre-
sent neurodevelopmental problems and mental health
comorbidities [1-3]. These difficulties often manifest
in early stages, including developmental issues with
social communication, emotion, and behavior regula-
tion. The persistence of these symptoms can negatively
affect children’s developmental trajectories, including
the emergence of social dysfunction, comorbid mental
health disorders, and future maladaptation [4]. Despite
the complex phenotypic presentations of children with
genetic syndromes, and the high prevalence of impair-
ing symptoms, they have not been thoroughly studied
from a developmental perspective. Additionally, par-
ents of children with early neurodevelopmental prob-
lems often report elevated distress levels and mental
health difficulties, which may, in turn, potentially affect
their children’s mental health [5, 6].

Thus, early intervention is crucial to improve these
outcomes in children with neurodevelopmental prob-
lems. Early signs of concern, such as communication,
socialization, or dysregulation problems, should be tar-
geted and treated, with no need to wait for a full-blown
diagnosis. This dimensional approach allows treatment
to reach young children with a broad spectrum of neu-
rodevelopmental difficulties, rather than being lim-
ited to particular diagnostic categories. In this regard,
young children with genetic conditions and mental
health problems represent a clinical and research pri-
ority. Firstly, children with genetic syndromes have
complex heterogeneous clinical presentations, both
within and between genetic conditions. Their atypical
symptoms rarely meet full criteria for mental health
disorders categorically classified in the Diagnostic and
Statistical Manual of Mental Disorders (DSM), despite
impairing children’s functioning [7]. Consequently,
their mental health problems are typically overlooked,
and early treatment opportunities are missed. This can
worsen their development and mental health course
and future prognosis. Secondly, generating knowledge
in this group of children is challenging due to the rar-
ity of their conditions, making it difficult to achieve
a critical mass and statistical soundness. Finally,
these patients are geographically dispersed, posing a

challenge in ensuring equitable access to intensive evi-
dence-based treatments [8].

In view of such particularities, the assistance of these
patients requires a flexible health system, a dimensional
mental health perspective, and a collaborative scientific
approach in order to efficiently diagnose and treat their
impairing mental health symptoms. Their care pathways
need to be implemented in early childhood, following
standardized interventions for homogeneous groups of
patients, and led by experienced clinicians. These specific
conditions can only be effectively managed by highly spe-
cialized multidisciplinary teams with extensive knowl-
edge of their unique characteristics, providing assistance
to a large patient population.

Young children with genetic conditions present par-
ticular behavioral phenotypes (i.e., a characteristic
pattern of cognitive, linguistic, social, and motor abnor-
malities), which commonly overlap with recognized diag-
nosis such as autism spectrum disorder (ASD). Despite
the high prevalence of ASD in children with genetic
syndromes (greater than 50% in Sotos syndrome or
duplication 15q11q13, but also relevant in Prader-Willi
syndrome (13%) and Williams syndrome (12%), among
others) [1-3, 9, 10], a growing body of evidence suggests
that these individuals might have an atypical profile of
ASD phenomenology, distinct from idiopathic ASD [2].
More than 21 genetic syndromes have been described to
present autistic-like behaviors, such as social deficits and
repetitive behaviors, which might not meet full criteria
for an ASD diagnosis [11-16].

Unfortunately, these patients are less likely to access
interventions targeting their impairing symptoms, as
there is a lack of evidence regarding effective treatment
options, and only the most severe cases with promi-
nent symptoms in all domains are referred to ASD care
pathways.

Early parenting interventions have increasingly
shown a large and sustained effect on children neu-
rodevelopmental and mental health outcomes [17-—
19]. Group interventions show promise, at a relatively
low-cost, as a valuable resource to help parents cope
with children’s behavioral, social, and emotional dif-
ficulties. This therapeutic approach has demonstrated
effectiveness in improving dysfunctional parenting
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styles, reducing children’s behavioral problems, and
increasing parents’ ability to facilitate their children’s
communication skills and vocabulary [20]. Group
interventions also provide social support for parents.
This is especially important for parents of children
with genetic syndromes, who present high stress lev-
els as well as a lack of structured guidance on effec-
tive ways to promote their children’s development and
mental health [5, 6].

The Incredible Years® (IY®) parenting programs [21]
are a set of interventions recommended by the NICE
guidelines to improve parenting skills and children’s
behavioral problems [22]. The effectiveness of the IY®
parenting programs has been widely demonstrated
in multiple randomized controlled trials, showing
an improvement in parental stress levels, depression,
and parental coping, as well as in children’s behavior
difficulties [23, 24]. Specifically, the IY® program has
been adapted to target the needs and concerns of par-
ents of young children in the autism spectrum or with
language delays (IY-ASLD®) [25]. A pragmatic ran-
domized controlled trial has supported the feasibil-
ity and acceptance of delivering this intervention for
ASD children in the UK National Health Service [26].
Within the Spanish mental health system, this pro-
gram has recently been piloted for parents of children
with ASD and preterm children with communication
or socialization difficulties [27], showing high satisfac-
tion and compliance with the intervention [28]. How-
ever, this intervention has never been implemented for
children with neurodevelopmental problems related to
genetic syndromes, a particularly vulnerable and hard-
to-ascertain sample.

Objectives

The primary objective of this study is to examine the
feasibility and preliminary effectiveness of the IY-
ASLD® intervention for children with genetic syn-
dromes and mental health problems. Specifically, we
aim to evaluate the parental and clinician compliance
and satisfaction with the intervention.

Additionally, we seek to gather preliminary evi-
dence on its effectiveness in reducing parental distress,
enhancing parenting skills, improving parent—child
relationships, and, secondarily, addressing overall chil-
dren’s mental health problems.

To achieve these goals, we designed a randomized
controlled trial that will, for the first time, overcome
challenges associated with the limited availability of
knowledge and its geographical dispersion when treat-
ing children with rare genetic syndromes.
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Methods

Design and setting

We will conduct a randomized, controlled, parallel-
group, exploratory trial within the Spanish Public
Health System, where participating families will be ran-
domly allocated to the intervention group (receiving
the IY-ASLD® program) or to the treatment as usual
(TAU) group on a 1:1 ratio.

The GAP project will be conducted from March 2023
to September 2024 in three tertiary care hospitals in
the province of Barcelona (Sant Joan de Déu Hospi-
tal (SJDH), Vall d’'Hebron Hospital (VHH), and Parc
Tauli Hospital (PTH)) conforming together a territo-
rial expertise network (XUEC-MCC: Xarxa d'Unitats
d’expertesa clinica-malalties minoritaries cognitiu con-
ductuals). This network was created and accredited in
2015 to guarantee equal and full access to health and
research opportunities regardless of geographic loca-
tion for children with genetic syndromes that are
included in the rare conditions register (ReMin, Reg-
istre de Malalties Minoritaries de Catalunya). This is
the most exhaustive national registry and is custodied
by the National Health System (CatSalut). This registry
provides access to a sample that is difficult to ascertain,
thereby overcoming the rarity of genetic conditions.
The three participating hospitals have multidiscipli-
nary units led by a patient-centered policy that can go
beyond institutional or geographical limits.

Eligibility criteria

Participating families will be recruited from the three
units within each hospital, and patients will fulfill the fol-
lowing criteria:

1. Children aged 3.0-7.11 years at recruitment

2. Children with genetically determined neurodevelop-
mental conditions (see Supplementary File 1)

3. For children aged up to 5.11 years:

Withdrawn problems (defined as Child Behavior
Checklist (CBCL/1.5-5) scores above the borderline
clinical range for the “Withdrawn” domain, T-score
> 65)

AND/OR
Pervasive neurodevelopmental problems (defined
as CBCL/1.5-5 scores above the borderline clinical
range for the “Pervasive developmental problems”
domain, T-score > 65)

AND/OR
Socialization problems (defined as Vineland-III
scores below 1SD in the socialization subdomains)
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4. For children aged over 6.0 years:

Social problems (defined as CBCL/6-18 scores
above the borderline clinical range for the “Social
problems” domain, T-score > 65)

AND/OR
Thought problems (defined as CBCL/6-18 scores
above the borderline clinical range for the “Though
problems” domain, T-score > 65)

AND/OR
Socialization problems (defined as Vineland-III
scores below 1SD in the socialization subdomains)

5. Parents/caregivers showing good understanding of

Spanish or Catalan language
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6. Parents/caregivers consenting to take part in the
study and signing the informed consent

The following are the exclusion criteria:

1. Children with a previously known diagnosis of ASD

2. Children scoring above the diagnostic cut-off for
ASD in the Autism Diagnostic Observation Schedule
(ADOS-2) assessment

3. Parents/caregivers attending another structured par-
enting program

4. Children in the care of their local authority

Recruitment and sample size calculation
Parents will be recruited from the specialist units in
genetic neurodevelopmental syndromes at the three

Preselection
(from medical records and territorial rare disorders registry)

participate

Declination to Acceptance to participate

Eligibility assessment

No Yes
If above cut- Complete baseline and sample descriptives
off for ASD:
m;?]f,(:ﬁlet;m Complete baseline effectiveness outcome measures

public system

Intervention delivery

Note: ASD: autism spectrum disorders; ADOS: Autism Diagnostic Observation Schedule

Fig. 1 Recruitment and evaluation process that will be followed
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hospitals. Figure 1 shows the recruitment process that
will be followed. Clinicians will present the study to pre-
selected eligible families and will ask them for permission
to be contacted by the research assistant, who will then
explain the study further. If the family is interested, an
appointment to evaluate all the inclusion criteria will be
set up and the parents will be asked to sign the informed
consent and to complete the pre-intervention assessment
(see “Eligibility criteria” section). Any children excluded
from the study at that point due to scoring above diag-
nostic cut-off for ASD at the ADOS-2 will be referred for
a specialized mental health assessment within the public
system. Participants will be able to discontinue the treat-
ment sessions or drop out from the control group at any
point at their request. The participation or disengage-
ment from the study will not affect their usual treatment.

The sample size was primarily based on the recom-
mendations for feasibility studies [29, 30], which sug-
gest sample sizes of between 24 and 55 participants, and
on similar previous studies [26, 31]. Secondarily, we did
a sample size calculation based on the main secondary
outcome, parental stress, measured through the Parental
Stress Index Short Form (PSI-SF) questionnaire [32], as
previous studies [31] have used PSI to estimate sample
sizes. This is a 36-item scale, with a range of 180 points.
There is data showing that a decrease of 16.5 points in
the total scale stress score can be seen after attending an
IY program [33]. Given that this study will be conducted
with parents of children presenting neurodevelopmental
difficulties, we anticipated that the decrease in the PSI-SF
score would be lower. We estimated the necessary sam-
ple size considering a power of 80%, a« =0.05, a difference
between pre- and post-test of 10 points, and a standard
deviation of 20, using a paired-samples t-test. We esti-
mated 34 participants needed per arm of the study. Thus,
we aim to recruit approximately 68 participants. The
dropout rate has not been included when calculating the
sample size, considering that a sample of 68 participants
is similar than previous studies [26, 31] and in line with
recommendations by the National Institute of Health
Research [29]. Using the public registry for rare diseases
(ReMin: Registre de Malalties Minoritaries) we have
identified a minimum number of 184 patients within the
age interval and confirmed genetic syndrome (see inclu-
sion criteria above).

Regarding the sample size for the individual interviews
that will be conducted with parents after the interven-
tion, a minimum of two parents of each intervention
group will be interviewed. We will aim for a representa-
tive sample in terms of children’s diagnosis, age, and gen-
der. Parents who drop out from the intervention will also
be invited to be interviewed. Data saturation will be used
to determine the final sample size.
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For the post-intervention individual interviews with
clinicians, all clinicians who delivered the intervention
will be interviewed after the intervention phase.

Randomization

Randomization (intervention or TAU condition on a 1:1
ratio) will take place once all the participating families
have completed baseline measures. Once included in
the trial, the randomization code will be generated cen-
trally by a statistician using PROC PLAN available in
the SAS® version 9.4 statistical program. One list will be
generated with blocks. The seed number will be chosen
randomly using RANUNI (function available in SAS),
because random numbers are known to follow a uni-
form distribution. Allocation will be stratified by cogni-
tion developmental level depending on the final sample
characteristics (Developmental Profile-3 (DP-3) cogni-
tion scale below or above 70). An independent researcher
will carry out the randomization process, and research-
ers responsible for recruitment or intervention delivery
will not be involved. Due to the pragmatic and clinically
focused nature of the study, further blinding procedures
will not be possible.

Intervention
Clinical psychologists (ME, LM, IS, BM) and child psy-
chiatrists (LV, MLL, GE, SP) working in specialized men-
tal health services for neurodevelopmental disorders
within the three hospitals will deliver the intervention.

The IY-ASLD® program [25] encourages positive par-
ent—child relationships to promote children’s social
competence, peer relationships, language skills, pre-
academic coaching, and emotion and behavior regula-
tion. The intervention encourages parents to play in a
child-directed way but with a specific focus on enhancing
children’s communication and social engagement. It also
focuses on how to use positive discipline to set limits and
handle misbehavior. During the coronavirus disease-19
(COVID-19) pandemic, the IY-ASLD® program develop-
ers adapted the intervention to be performed online (22
sessions approximately). Each group includes a maxi-
mum of 8-10 participants, although the online format
recommends keeping the number of participants in the
lower range, particularly if children have complex clinical
presentations. The intervention includes video modeling,
role-playing, and discussion activities with parents and
emphasizes the importance of practice-based learning
in the sessions and at home. Families will be contacted
weekly between sessions to encourage home-based
practice.

Fidelity to the treatment manual will be ensured in dif-
ferent ways. The intervention will be conducted by expe-
rienced psychiatrists and clinical psychologists, officially
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trained in the IY-ASLD® model and its online adaptation
by an accredited trainer. Group leaders will complete
weekly fidelity checklists and will receive group super-
vision by a certified supervisor in two different time
points throughout the intervention. Due to the pragmatic
nature of the study, further supervision or accredita-
tion processes will not be possible. The TAU condition
involves outpatient appointments with neuropediatri-
cians to monitor children’s developmental level and drug
prescription when needed. All children under 5 years
of age are also treated in Early Childhood Developmen-
tal Centers based in the community, where they receive
individual unstructured interventions to foster children’s
development. Children aged over 5 years might or might
not receive psychological or psychiatric treatment in spe-
cialized child and adolescent mental health community

Table 1 Overview of the study timeline and measures
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centers. Families allocated to the intervention group will
also receive TAU.

Measures
Table 1 summarizes the study timeline and the measures
that will be used.

Baseline and sample descriptors

At baseline, sociodemographic and children clinical
variables will be collected from clinical notes and parent
reports. Socioeconomic status will be determined using
Hollingdale’s Index of Social Position [34].

The following questionnaires, which have already
shown valid and reliable results in children with neu-
rodevelopmental problems, will be administered before
the intervention:

Time points Study period
Enrollment Allocation Weekly intervention (22 Close-out
sessions)
March to November 2023 November June 2024 Juneto
November 2023 Session 22 September
2023 Session 1 2024
Enrollment
Eligibility screen X
Informed consent X
Randomization and allocation X
Intervention
IY-ASLD® group X X X X
TAU group X X
Assessments
Baseline variables
Sociodemographic variables: Hollingdale's Index of Social Position X
Social Communication Questionnaire (SCQ) X
Autism Diagnostic Observation Schedule-2 (ADOS-2) X
Vineland Adaptive Behavior Scale-Ill (VABS-III) X
Developmental Profile-3 (DP-3) X
Child Behavior Checklist (CBCL) X X
Outcome variables and other measures
Autism Program Parent Weekly Evaluation X X
Autism Program Parent Final Satisfaction Questionnaire X X
Individual interviews with parents X
Individual interviews with clinicians X
Parent Stress Inventory-Short Form (PSI-SF) X X
Beck Depression Inventory (BDI) X X
Alabama Parenting Questionnaire-Preschool version (APQ-Pr) X X
Autism-Specific Five Minute Speech Sample (ASFMSS) X X
Child Behavior Checklist (CBCL) X X

IY-ASLD® Incredible Years Autism Spectrum and Language Delays program®, TAU treatment as usual
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Social Communication Questionnaire (SCQ) [35]:
this screening tool is a 40-item parent report meas-
ure, with a yes/no format, based on the Autism Diag-
nostic Interview-Revised (ADI-R) [36]. The Lifetime
version of the questionnaire will be applied to all
children, from 3 to 7 years old. Children are likely to
be on the autism spectrum when their total scores
are 8 or higher.

Autism Diagnostic Observation Schedule (ADOS-
2) [37]: it is a semi-structured assessment of social
interaction, communication, and play exposing the
child to situations that elicit spontaneous behav-
jors in standardized contexts. Modules 1 to 3 will
be selected in accordance to the children’s language
level. To receive an autism spectrum diagnosis by the
ADOQOS-2 algorithm, an individual’s score must exceed
a total cut-off score.

Vineland Adaptive Behavior Scale-III (VABS-III,
parent/caregiver report form) [38]: it assesses the
adaptive functioning of the child in the family envi-
ronment. It is composed of the following domains:
communication, socialization, daily life skills, and
motor skills. It also generates an index of adaptive
behavior.

Developmental Profile-3 (DP-3) [39]: this is a 180-
item parental questionnaire assessing developmental

Page 7 of 12

they will attend at least 15/22 sessions with a mini-
mum of 50% of parents finishing the program.
Autism Program Parent Weekly Evaluation [42]: this
instrument is part of the IY-ASLD® program materi-
als and will be administered weekly throughout the
intervention to collect information regarding parents’
compliance and satisfaction.

Autism Program Parent Final Satisfaction Question-
naire [42]: this questionnaire is included within the
IY-ASLD® program. It will be used to measure the
acceptability and satisfaction with the intervention
after the last session.

Parents’ overall experiences with the program will
be explored by means of individual interviews. These
interviews will be conducted after the last session to
explore from a qualitative perspective: (1) parents’
acceptability, satisfaction, and overall experience with
the intervention and (2) parents’ perceived changes
in their parenting skills and parental distress after the
intervention.

Clinicians’ experiences with the intervention will also
be qualitatively assessed by means of individual inter-
views with all clinicians who delivered the interven-
tion. These interviews will be conducted after the last
session.

delays in different domains: motor, adaptative, socio-  Secondary outcomes (effectiveness for parental out-
emotional, cognitive, and communication. It also  comes) All the following questionnaires will be admin-
computes an overall general development score. istered before and after the intervention:

Child Behavior Checklist (CBCL 1.5-5 and 6-18)
[40, 41]: this questionnaire is a component of the
Achenbach System of Empirically Based Assessment
(ASEBA). It is a parent-reported 99-item (CBCL 1.5—
5) and 113-item (CBCL 6-18) inventory that meas-
ures adaptive functioning and behavioral, emotional,
and social problems. It is made up of eight syndrome
scales, which are grouped into two main categories:
internalizing and externalizing. The sum of scores
forms a total problem score, and it also includes
subdomains. This questionnaire will also be admin-
istered after the intervention as an exploratory meas-
ure.

Outcome measures

Primary outcomes (feasibility)

+ Parents’ engagement with the program and partici-

pant retention will be monitored weekly throughout
the intervention using an attendance sheet, expecting

Parent Stress Inventory-Short Form (PSI-SF) [32, 43]:
36-item questionnaire to assess parental stress asso-
ciated with the care of their offspring. It is aimed at
parents of children from 1 month to 12 years of age.
It has three domains: parental distress, parent—child
dysfunctional interaction, and difficult child, which
combine to form a total stress scale.

Beck Depression Inventory (BDI) [44]: 21-item
screening tool assessing the severity of depressive
symptoms. It is a standardized and validated ques-
tionnaire, often used in adults’ mood disorder assess-
ments.

Alabama Parenting Questionnaire-Preschool revision
(APQ-Pr) [45]: 32-item parent-reported question-
naire measuring parenting practices associated with
disruptive child behaviors. This version has 3 dimen-
sions: positive parenting, inconsistent parenting, and
punitive parenting.

Autism-Specific Five Minute Speech Sample
(ASFMSS) [46]: this is a narrative 5-min interview
used to measure parental expressed emotions for
children with ASD and related disorders. Parents
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are asked to speak about their child and the parent—
child relationship. Speech samples are audiotaped,
transcribed, and coded following six global catego-
ries: (a) initial statement, (b) warmth, (c) relation-
ship, (d) emotional over-involvement, (e) critical
comments, and (f) positive comments. This tool
has been translated and validated in Spanish fami-
lies [47].

Other exploratory measures Preliminary effective-
ness of the intervention on children’s problems will
be explored with the Child Behavior Checklist (CBCL
explained above).

Data collection and data analysis

Quantitative data collection and analysis

Data will be collected at baseline (before perform-
ing randomization) and after finishing the IY-ASLD®
intervention. Parents consenting to participate will be
offered a hospital appointment with a research assis-
tant to evaluate children inclusion criteria (children
questionnaires and ADOS-2). If the child meets inclu-
sion criteria, parents will be contacted on the phone
to complete the remaining questionnaires (including
all children descriptors, effectiveness parental out-
come measures, and the ASFMESS voice recording). If
both parents agree to participate in the study, they will
fill out children measures together by consensus and
parental outcome measures individually.

Descriptive analyses will be used for recruitment,
attrition, and satisfaction rates of the participants with
the program. Differences in baseline and descriptive
variables between intervention and TAU conditions
will be described and controlled in the main analyses.
For effectiveness outcomes, the analysis will follow an
intention-to-treat basis. Relevant confounding varia-
bles, such as sociodemographic variables, developmen-
tal level, or treatment site, will be added as covariates.
Statistical analysis will be performed using SPSS (IBM
Corp., Armonk, NY). The Wilcoxon test will be used to
compare quantitative paired variables between the dif-
ferent evaluations through time. Chi-square test will be
used to compare categorical variables with effectiveness
variables. Spearman’s rank correlation coefficient test
will be applied to study the relationship between the
quantitative variables (such as clinical scores). We will
also estimate 95% confidence intervals and effect sizes.

All statistical analyses will be two-sided and p val-
ues < 0.05 will be considered significant.

Imputation models will be used to handle missing
data.
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Qualitative data collection and analysis

Interviews with parents and clinicians will take place
after finishing the intervention. They will be conducted
online by a psychologist trained in qualitative methods
and will be audio-recorded and transcribed verbatim.

A qualitative thematic analysis will be performed to
analyze the data. All transcripts will be coded, analyzed,
and discussed by at least two independent researchers
not involved in the intervention delivery. The coding
process will be inductive: themes and associated codes
will be generated from the interviews data. The coding
process will be supported by the software Atlas.ti.

Ethical issues

Signed informed consent will be obtained from the par-
ents/caregivers of study participants. The study proto-
col and consents will be reviewed and approved by the
ethics committee of each participating site: Research
& Ethics Committee of SJDH, Clinical Research Ethics
Committee (CEIm) of VHH, and Committee for Ethi-
cal Clinical Investigation of PTH. A copy of the consent
will be given to the patient’s parent/caregiver. All data
will be anonymized and stored by the research group.
The study will be conducted in accordance with the
Declaration of Helsinki, Good Clinical Practices, and
applicable regulatory requirements. Our data man-
agement plan will consider FAIR principles (Findable,
Accessible, Interoperable, and Re-usable). Also, as it is
a research project on rare diseases, it will also consider
the principles established by the International Rare
Diseases Research Consortium.

Any modifications to the protocol which may impact
on the conduct of the study, potential benefit of the
patient or may affect patient safety, including changes
of study objectives, study design, patient population,
sample sizes, study procedures, or significant adminis-
trative aspects will require a formal amendment to the
protocol. Such amendment will be agreed upon by the
research group and approved by the Ethics Commit-
tee prior to implementation. It will also be registered at
ClinicalTrials.gov.

As The GAP involves a low-risk intervention, a data
monitoring committee was not required by the com-
petent ethics committees, and there are no anticipated
problems detrimental to participants. Any adverse
events and other unintended effects will be reported to
the ethics committees. Following their advice, mitiga-
tion plans will be implemented accordingly before the
next intervention session.

The project management group will meet bimonthly
to review trial conduct and will be in close contact with
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the Ethics Committees. This process will be independ-
ent from investigators and the sponsor.

We used the SPIRIT checklist when writing our report
[48] (see Supplementary File 2).

Dissemination plans

The results of the study, regardless of whether they are
in favor of the intervention or TAU group, or inconclu-
sive, will be published in a peer-reviewed journal. Indi-
viduals with rare conditions can often be identified by
their unique molecular findings, making it challenging
to share data without revealing their identity. However,
open-access publication with exhaustive data in supple-
mentary files is part of our plan. Additionally, preprint
open-access websites will be used once the results are
ready to be submitted for publication. The investigators
will also communicate the trial results to the national and
international scientific community and healthcare pro-
viders at different conferences. The results will also be
shared through social media channels of the participat-
ing hospitals and sponsor, as well as through the Centro
de Investigacién Biomédica en Red Enfermedades Raras
(CIBERER) and Fundacié de Recerca i Docéncia Sant
Joan de Déu’s websites. A lay summary will be shared
with all project participants and with rare conditions’
patients’ and families” associations. The trial registry will
be updated.

We do not intend to use professional writers for our
publications. Authorship eligibility will be based on the
recommendations from the International Committees of
Medical Journal Editors.

Discussion

To our knowledge, there is no existing evidence on
group-based parenting programs for children with
genetic syndromes and early neurodevelopmental prob-
lems. The results of the current study would provide
novel evidence on the feasibility and effectiveness of the
IY-ASLD® intervention implemented in existing services.
This would also inform policy makers on new and effi-
cient care pathways for such vulnerable and overlooked
group of patients.

The implementation of this intervention has been
piloted in the National Health Service in the UK. A prag-
matic, feasibility randomized controlled trial was done
with 29 parents treated with 12 weekly face-to-face ses-
sions and 29 parents in a TAU control group. Results
showed high acceptability, fidelity, and satisfaction with
the program [26]. The IY-ASLD® has also been piloted
within the Spanish Mental Health System. A recent
multicentric randomized pilot study was conducted by
researchers of the present investigation [27]. The inter-
vention was conducted during the COVID-19 pandemic
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and 22 weekly sessions were carried out online. Prelimi-
nary results also showed high levels of satisfaction and
adherence to the program in parents of young children
with language delay, socialization difficulties, or ASD
[28]. This suggests that it is feasible to implement the
online intervention reliably in our Public Mental Health
System.

Neurodevelopmental disorders of genetic basis are
rare conditions. Their complex multiorganic implications
lead to particular clinical presentations, with commonly
underreported associated mental health difficulties [9].
This study will generate novel scientific data on the phe-
notype description of early mental health problems of
young children with genetic syndromes, as well as on
treatment options for such difficulties. Thus, The GAP
study will provide new scientific data while setting up ini-
tial guidelines to implement standards of mental health
treatment in the public mental health system.

This scientific gap is also worrying from a societal
point of view. Families whose infants are diagnosed with
a genetic condition face high stress levels related to par-
enting children with behavior, communication, and social
difficulties, and in relation to how the diagnosis will
affect their children’s mental health [49]. In this regard,
parents tend to look for peer-to-peer support in family
associations. The GAP project will bring families with
similar problems closer, creating opportunities for peer-
to-peer support while providing rigorous and specialized
treatment options to improve parent and children mental
health.

The project will represent a step forward in generat-
ing homogeneous treatment pathways within the differ-
ent specialized genetic and mental health units that assist
these patients in our health system.

Also, as the intervention will be carried out online,
all families will have the opportunity to access intense
evidence-based treatments regardless of their area of
residence. Due to the geographical breakdown of fami-
lies living with rare conditions, several advantages of the
online format could be highlighted, such as better family
logistics and improved access to therapy. Conducting this
intervention in an online format is a challenge for clini-
cians, but determining its feasibility will inform policy
makers of new treatment options to be implemented in
our territory. It is also of note that support groups are an
important resource for many families living with children
with genetic syndromes, and meeting via teleconference
has shown to be a facilitating factor [50].

Furthermore, we will combine quantitative and quali-
tative methods, and this will be helpful to better under-
stand the outcomes of the study. Mixed methods research
is increasingly recognized as valuable, because it can
potentially draw upon the strengths and perspectives of
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quantitative and qualitative approaches respectively [51].
As O’Cathain et al. [52] conclude, embedding qualitative
methods to clinical trials can be of help in improving the
external validity of trials or facilitating interpretation of
the trial findings, among other aspects.

As a limitation, importantly, there is great heterogene-
ity among different genetically determined neurodevel-
opmental disorders and, within their rarity, some of them
will be overrepresented in the sample due to greater
prevalence. Moreover, it is unfeasible to have represen-
tation of all genetic syndromes. Therefore, we may need
to assume that the results can be extrapolated to other
genetic syndromes that present with communication or
ASD-like symptoms. On the contrary, as a benefit of the
overrepresentation of certain syndromes, the presence of
a consistent group of individuals with the same adaptive
behavioral phenotype divided between the control and
the intervention group will help to validate the results,
particularly for that given phenotype, regardless of the
neurodevelopmental genetic condition.

Another potential limitation lies within the fact that the
IY-ASLD® program is addressed at families of children
with ASD or language delays. Considering the heteroge-
neity of syndromes that will be present at each interven-
tion group, some specific contents of the intervention
might not be relevant to some families. To mitigate this
limitation, groups will be created based on children’s
clinical profile (developmental and language level), with
the aim that they are as homogeneous as possible. This
will allow group leaders to focus in greater detail on the
areas more relevant to each group of parents.

Furthermore, despite the above mentioned advan-
tages of the online format, this might entangle its own
limitations as well [53], which will need to be considered
carefully.

In summary, this study will provide with new evidence
to guide future psychological treatments for children liv-
ing with genetic conditions and neurodevelopmental
problems.

Trial status

The current protocol is version 1 dated April 21, 2024.
The protocol for the current study was registered in
ClinicalTrials.gov (ID number: NCT06125093) in Octo-
ber 2023. The study began in March 2023, and the antici-
pated finish date is September 2024. The recruitment
process was carried out from March 2023 to November
2023, and the intervention is currently being delivered
and expected to finish in June 2024. We were unable to
submit this manuscript early due to time constraints:
however, it was registered in ClinicalTrials.gov before the
recruitment was completed.

Page 10 of 12

Abbreviations

ADOS-2 Autism Diagnostic Observation Schedule-2

APQ-Pr Alabama Parenting Questionnaire-Preschool revision
ASD Autism spectrum disorder

ASFMSS Autism-Specific Five Minute Speech Sample

BDI Beck Depression Inventory

CBCL Child Behavior Checklist

CElm Clinical Research Ethics Committee

COVID-19 Coronavirus disease-19

DP-3 Developmental Profile-3

DSM Diagnostic and Statistical Manual of Mental Disorders
IY-ASLD® Incredible Years-Autism Spectrum and Language Delay
PSI-SF Parent Stress Inventory-Short Form

PTH Parc Tauli Hospital

ReMin Registre de Malalties Minoritaries de Catalunya

SCQ Social Communication Questionnaire

SJDH Sant Joan de Déu Hospital

TAU Treatment as usual

VABS-III Vineland Adaptive Behavior Scale-ll

VHH Vall d'Hebron Hospital

XUEC-MCC  Xarxa d'Unitats d'expertesa clinica-malalties minoritaries cog-

nitiu conductuals

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513063-024-08278-4.

Additional file 1. Neurodevelopmental and mental health problems asso-
ciated with the genetic syndromes included in the study.

Additional file 2. SPIRIT checklist.

Acknowledgements

The authors want to thank the rare conditions’ patients'associations for the
direct information concerning their research priorities to focus our design,
and also for their support given during the elaboration of the protocol and
the application to competitive calls. We also thank the CatSalut (Departament
de Salut, Generalitat de Catalunya) for providing the required information to
plan the sample size (extracted from the ReMin, the territorial Rare Disorders
Registry) and to dimension the benefits and impact on public health within
the framework of our Public Health System.

Authors’ contributions

The work presented here was carried out in collaboration among all authors.
The study was conceptualized by LV and designed by LV, ME, MLL, MS, and
HV. The manuscript and figures were drafted by LV, MS, and HV. All authors
performed a critical revision of the manuscript. All authors approved the

final report. A coordinating team will oversee and supervise all steps of the
project. The coordinating team will ensure effective project and consortium
management to achieve the planned objectives within the assigned time
frame and budget. Intellectual property disclosure will be defined in the
Consortium Agreement. At least one meeting (live or virtual) per month with
all partners and collaborators will be held to assess the progress of the project.
The principal investigator will be the main person in charge of supervising
the trial. An email distribution list has been created to provide support in case
of any sudden or unexpected situation. Regarding recruitment, for each site,
the patient manager from the territorial network on rare diseases (XUEC-MCC:
Xarxa d'Unitats dexpertesa clinica-malalties minoritaries cognitiu conductuals)
will assume the responsibility of identifying potential candidates. After dis-
cussing the option with the referring clinicians, they will offer the information
to families (they are trained in consent procedures for studies involving chil-
dren) and obtain the written informed consent, if the candidates are eligible
and accept to participate. As required by the funding source, the principal
investigator of the project will send a report every 12 months to Fundaci¢ La
Maraté de TV3. Each annual report will detail the degree of completion of the
tasks, the activities and results of the year, amendments to the methodology
and/or original work plan, relevance and possible clinical applicability of the
final results, publications and communications derived from the research, and


https://doi.org/10.1186/s13063-024-08278-4
https://doi.org/10.1186/s13063-024-08278-4

Serrano et al. Trials (2024) 25:496

a financial report. This will ensure that each step of the trial is conducted on
time and within the budget.

Funding

The work was supported by Fundacié La Maraté de TV3 (Internal code
434/U/2022). The funding source will have no role in the design and conduct
of the study; collection, management, analysis, or interpretation of the data;
preparation, review, or approval of the manuscript; and decision to submit the
manuscript for publication.

Availability of data and materials

All relevant data and methods are reported in the article and in the sup-
plementary material. The full protocol, the final de-identified dataset, and
statistical code will be made available after publication of the study outcomes,
if required by the journal policy or via a request to the corresponding author.

Declarations

Ethics approval and consent to participate

Signed informed consent will be obtained from the parents/caregivers of
study participants. The study protocol and consents have been reviewed

and approved by the Research & Ethics Committee of the Sant Joan de Déu
Hospital (SJDH), Barcelona, Spain, and the ethics committees of the col-
laborator institutions (Vall d’Hebron Hospital and Parc Tauli Hospital). A copy
of the consent will be given to the patient’s parent/caregiver. All data will be
anonymized and stored by the research group. The study will be conducted in
accordance with the Declaration of Helsinki, Good Clinical Practices, and appli-
cable regulatory requirements. We confirm that we have read the journal’s
position on issues involved in ethical publication and affirm that this report is
consistent with those guidelines.

Consent for publication

In relation to the manuscript, we, the authors, declare that there are no prior
publications or submissions of the document. We also declare that the work is
not and will not be submitted to any other journal while under consideration
by Trials. Every one of the authors has participated sufficiently in the study,
meeting the appropriate authorship criteria (all authors have been involved

in conception and design, or analysis and interpretation of data, and drafting
the article or revising it critically for important intellectual content), and each
has seen, reviewed, and approved this version of the manuscript and takes full
responsibility for it. We all agree to its submission for publication. Each author
believes that the manuscript represents honest work. Nobody who qualifies
for authorship has been omitted from the list of authors. All the authors have
complete access to the study data. No identifying images or other personal

or clinical details of participants are presented here or will be presented in
reports of the trial results. The participant information materials and informed
consent form are available from the corresponding author on request.

Competing interests

The authors declare that they have no competing interests. All procedures
followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with
the Helsinki Declaration of 1975, as revised in 2000. Informed consent was
obtained from all patients for being included in the study.

Author details

"Neuropediatric Department, Hospital Sant Joan de Déu, Barcelona, Spain. >U-
703 Centre for Biomedical Research On Rare Diseases (CIBER-ER), Instituto de
Salud Carlos lll, Barcelona, Spain. >Department of Child and Adolescent Mental
Health, Hospital Sant Joan de Déu, Barcelona, Spain. “Department of Psychia-
try and Forensic Medicine, Universitat Autdbnoma de Barcelona, Bellaterra,
Spain. >Department of Genetic and Molecular Medicine, Hospital Sant Joan de
Déu, Barcelona, Spain. °Child and Adolescent Mental Health Research Group,
Institut de Recerca Sant Joan de Déu, Barcelona, Spain.

Received: 9 May 2024 Accepted: 20 June 2024
Published online: 20 July 2024

Page 11 of 12

References

1. Morel A, Peyroux E, Leleu A, Favre E, Franck N, Demily C. Overview of
social cognitive dysfunctions in rare developmental syndromes with
psychiatric phenotype. Front Pediatr. 2018;6:102. https://doi.org/10.3389/
fped.2018.00102.

2. Richards C, Jones C, Groves L, Moss J, Oliver C. Prevalence of autism spec-
trum disorder phenomenology in genetic disorders: a systematic review
and meta-analysis. Lancet Psychiatry. 2015;2:909-16. https://doi.org/10.
1016/52215-0366(15)00376-4.

3. Veltman MW, Craig EE, Bolton PF. Autism spectrum disorders in Prader-
Willi and Angelman syndromes: a systematic review. Psychiatr Genet.
2005;15:243-54. https://doi.org/10.1097/00041444-200512000-00006.

4. Mundy P, Burnette C. Joint attention and neurodevelopmental models of
autism. In: Volkmar F, Paul R, Klin A, Cohen D, editors. Handbook of autism
and pervasive developmental disorders. 3rd ed. New York: Wiley; 2005. p.
650-81.

5. Scherer N, Verhey |, Kuper H. Depression and anxiety in parents of chil-
dren with intellectual and developmental disabilities: a systematic review
and meta-analysis. PLoS ONE. 2019;14:€0219888. https://doi.org/10.1371/
journal.pone.0219888.

6. Valicenti-McDermott M, Lawson K, Hottinger K, Seijo R, Schechtman M,
Shulman L, Shinnar S. Parental stress in families of children with autism
and other developmental disabilities. J Child Neurol. 2015;30:1728-35.
https://doi.org/10.1177/0883073815579705.

7. Lane C, Milne E, Freeth M. Characteristics of autism spectrum disorder in
Sotos syndrome. J Autism Dev Disord. 2017;47:135-43. https://doi.org/10.
1007/510803-016-2941-z.

8. Slade A Isa F, Kyte D, Pankhurst T, Kerecuk L, Ferguson J, Lipkin G,

Calvert M. Patient reported outcome measures in rare diseases: a nar-
rative review. Orphanet J Rare Dis. 2018;13:61. https://doi.org/10.1186/
$13023-018-0810-x.

9. Kalsner L, Chamberlain SJ. Prader-Willi, Angelman, and 15q11-g13 dupli-
cation syndromes. Pediatr Clin North Am. 2015;62(3):587-606. https://doi.
0rg/10.1016/).pcl.2015.03.004.

10. Lane C, Milne E, Freeth M. Cognition and behaviour in Sotos syndrome:

a systematic review. PLoS ONE. 2016;11(2):e0149189. https://doi.org/10.
1371/journal.pone.0149189.

11 Bernier R, Steinman KJ, Reilly B, Wallace AS, Sherr EH, Pojman N, et al.
Clinical phenotype of the recurrent 1g21.1 copy-number variant. Genet
Med. 2016;18:341-9. https://doi.org/10.1038/gim.2015.78.

12. Ciaccio C, Scuvera G, Tucci A, Gentilin B, Baccarin M, Marchisio P, et al.
New insights into Kleefstra syndrome: report of two novel cases with
previously unreported features and literature review. Cytogenet Genome
Res. 2018;156:127-33. https://doi.org/10.1159/000494532.

13. Feinstein C, Singh S. Social phenotypes in neurogenetic syndromes. Child
Adolesc Psychiatr Clin N Am. 2007;16:631-47. https://doi.org/10.1016/j.
chc.2007.03.006.

14. LuY, LiangY,Ning S, Deng G, Xie Y, Song J, Zuo N, Feng C, Qin Y. Rare par-
tial trisomy and tetrasomy of 15q11-q13 associated with developmental
delay and autism spectrum disorder. Mol Cytogenet. 2020;13:21. https://
doi.org/10.1186/513039-020-00489-z.

15. Moss J, Howlin P. Autism spectrum disorders in genetic syndromes: impli-
cations for diagnosis, intervention and understanding the wider autism
spectrum disorder population. J Intellect Disabil Res. 2009;53:852-73.
https://doi.org/10.1111/j.1365-2788.2009.01197 x.

16. Smith ACM, Boyd KE, Brennan C, Charles J, Elsea SH, Finucane BM, Foster
R, Gropman A, Girirajan S, Haas-Givler B. Smith-Magenis syndrome. In:
GeneReviews. 2001. https://www.ncbi.nlm.nih.gov/books/NBK1310/
Accessed 15 Feb 2024.

17. Hadders-Algra M. Early diagnostics and early intervention in neurodevel-
opmental disorders-age-dependent challenges and opportunities. J Clin
Med. 2021;10:861. https://doi.org/10.3390/jcm 1004086 1.

18. Hadders-Algra M. Early intervention in the first two years post-term. In:
Hadders-Algra M, editor. Early detection and early intervention in devel-
opmental disorders: from neuroscience to participation. London: Mac
Keith Press; 2021. p. 198-227.

19. Hutchon B, Gibbs D, Harniess P, Jary S, Crossley SL, Moffat JV, Basu N,

Basu AP Early intervention programmes for infants at high risk of atypical
neurodevelopmental outcome. Dev Med Child Neurol. 2019;61:1362-7.
https://doi.org/10.1111/dmcn.14187.


https://doi.org/10.3389/fped.2018.00102
https://doi.org/10.3389/fped.2018.00102
https://doi.org/10.1016/S2215-0366(15)00376-4
https://doi.org/10.1016/S2215-0366(15)00376-4
https://doi.org/10.1097/00041444-200512000-00006
https://doi.org/10.1371/journal.pone.0219888
https://doi.org/10.1371/journal.pone.0219888
https://doi.org/10.1177/0883073815579705
https://doi.org/10.1007/s10803-016-2941-z
https://doi.org/10.1007/s10803-016-2941-z
https://doi.org/10.1186/s13023-018-0810-x
https://doi.org/10.1186/s13023-018-0810-x
https://doi.org/10.1016/j.pcl.2015.03.004
https://doi.org/10.1016/j.pcl.2015.03.004
https://doi.org/10.1371/journal.pone.0149189
https://doi.org/10.1371/journal.pone.0149189
https://doi.org/10.1038/gim.2015.78
https://doi.org/10.1159/000494532
https://doi.org/10.1016/j.chc.2007.03.006
https://doi.org/10.1016/j.chc.2007.03.006
https://doi.org/10.1186/s13039-020-00489-z
https://doi.org/10.1186/s13039-020-00489-z
https://doi.org/10.1111/j.1365-2788.2009.01197.x
https://www.ncbi.nlm.nih.gov/books/NBK1310/
https://doi.org/10.3390/jcm10040861
https://doi.org/10.1111/dmcn.14187

Serrano et al. Trials

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

(2024) 25:496

Whittingham K, Sofronoff K, Sheffield J, Sanders MR. Stepping Stones
Triple P:an RCT of a parenting program with parents of a child diagnosed
with an autism spectrum disorder. J Abnorm Child Psychol. 2009;37:469—
80. https://doi.org/10.1007/510802-008-9285-x. Erratum in: J Abnorm
Child Psychol. 2014 Oct;42(7):1249.

The Incredible Years. https://www.incredibleyears.com/. Accessed 10 Feb
2024.

Reid MJ, Webster-Stratton C, Beauchaine TP. Parent training in head start:
a comparison of program response among African American, Asian
American, Caucasian, and Hispanic mothers. Prev Sci. 2001;2(4):209-27.
https://doi.org/10.1023/a:1013618309070.

Hutchings J, Gardner F, Bywater T, Daley D, Whitaker C, Jones K, Eames C,
Edwards RT. Parenting intervention in Sure Start services for children at
risk of developing conduct disorder: pragmatic randomised controlled
trial. BMJ. 2007;334(7595):678. https://doi.org/10.1136/bm;}.39126.620799.
55.

Webster-Stratton C. The incredible years: parents, teachers, and children
training series. Resid Treat Child Youth. 2001;18(3):31-45. https://doi.org/
10.1300/J007v18n03_04.

Webster-Stratton C, Dababnah S, Olson E. The Incredible Years® group-
based parenting program for young children with autism spectrum
disorder. In: Siller M, Morgan L, editors. Handbook of parent-implemented
interventions for very young children with autism. Springer Cham; 2018.
p. 261-82. https://doi.org/10.1007/978-3-319-90994-3_17.

Williams ME, Hastings RP, Hutchings J. The incredible years autism
spectrum and language delays parent program: a pragmatic, feasibility
randomized controlled trial. Autism Res. 2020;13(6):1011-22. https://doi.
0rg/10.1002/aur.2265.

Valencia F, Urbiola E, Romero-Gonzalez M, Navas |, Elias M, Garriz A,
Ramirez A, Villalta L. Protocol for a randomized pilot study (FIRST STEPS):
implementation of the Incredible Years-ASLD® program in Spanish
children with autism and preterm children with communication and/

or socialization difficulties. Trials. 2021;22(1):291. https://doi.org/10.1186/
$13063-021-05229-1.

Villalta L, Elias M, Lloreng M, Vall-Roqué H, Romero-Gonzalez M, Valencia-
Agudo F. Implementation of the Incredible Years-ASLD® program in
autism and preterm children with communication and/or socialization
difficulties (FIRST STEPS): a randomized pilot study. [in press].

Hooper R. Justify sample size for a feasibility study. In: National Institute of
Health Research. 2019. https://www.rds-london.nihrac.uk/resources/justi
fy-sample-size-for-a-feasibility-study/. Accessed 28 Feb 2024.

Sim J, Lewis M. The size of a pilot study for a clinical trial should be
calculated in relation to considerations of precision and efficiency. J Clin
Epidemiol. 2012;65(3):301-8. https://doi.org/10.1016/jjclinepi.2011.07.
011.

Dababnah S, Olson EM, Nichols HM. Feasibility of the incredible years par-
ent program for preschool children on the autism spectrum in two U.S.
sites. Res Autism Spectr Disord. 2019;57:120-31. https://doi.org/10.1016/j.
rasd.2018.10.010.

Abidin R. The parenting stress index. Charlottesville: Pediatric Psychology
Press; 1983.

Hutchings J, Bywater T, Daley D. Early prevention of conduct disorder:
how and why did the North and Mid Wales Sure Start study work? J Child
Serv. 2007;2(2):4-14. https://doi.org/10.1108/17466660200700012.
Hollingshead A. Two factor index of social position. New Haven: Yale
University Press; 1957.

Rutter M, Bailey A, Lord C. Manual of the social communication question-
naire. Los Angeles: Western Psychological Services; 2003.

Le Couteur A, Lord C, Rutter M. The autism diagnostic interview-revised
(ADI-R) vol. 29. Los Angeles: Western Psychological Services; 2003.

Lord C, Rutter M, DiLavore PC, Risi S, Gotham K, Bishop S. Autism diag-
nostic observation schedule. 2nd ed. Torrance: Western Psychological
Services; 2012.

Paul R, Miles S, Cicchetti D, Sparrow S, Klin A, Volkmar F, Coflin M, Booker
S. Adaptive behavior in autism and pervasive developmental disorder-
not otherwise specified: microanalysis of scores on the Vineland Adaptive
Behavior Scales. J Autism Dev Disord. 2004;34(2):223-8. https://doi.org/
10.1023/b:jadd.0000022612.18116.46.

Alpern GD. Developmental profile 3 (DP-3). Los Angeles: Western Psycho-
logical Services; 2007.

40

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

Page 12 of 12

Pandolfi V, Magyar Cl, Dill CA. Confirmatory factor analysis of the child
behavior checklist 1.5-5 in a sample of children with autism spectrum
disorders. J Autism Dev Disord. 2009;39(7):986-95. https://doi.org/10.
1007/510803-009-0716-5.

PandolfiV, Magyar Cl, Dill CA. An initial psychometric evaluation of the
CBCL 6-18in a sample of youth with autism spectrum disorders. Res
Autism Spectr Disord. 2012;6(1):96-108. https://doi.org/10.1016/j.rasd.
2011.03.009.

The Incredible Years: resources for group leaders. https://www.incredible
years.com/resources/groupleaders. Accessed 10 Feb 2024.

Zaidman-Zait A, Mirenda P, Zumbo BD, Wellington S, Dua V, Kalynchuk

K. An item response theory analysis of the Parenting Stress Index-Short
Form with parents of children with autism spectrum disorders. J Child
Psychol Psychiatry. 2010;51(11):1269-77. https://doi.org/10.1111/).1469-
7610.2010.02266.x.Erratum.In:JChildPsycholPsychiatry.2014;55(1):96.
Beck AT, Steer RA, Brown GK. BDI-Il manual. 2nd ed. San Antonio: Harcourt
Brace and Company; 1996.

De la Osa N, Granero R, Penelo E, Doménech JM, Ezpeleta L. Psycho-
metric properties of the Alabama Parenting Questionnaire-Preschool
revision (APQ-Pr) in 3 year-old Spanish preschoolers. J Child Fam Stud.
2014;23(5):776-84. https://doi.org/10.1007/510826-013-9730-5.

Daley D, Benson P. Manual for coding expressed emotion in parents of
children with autism spectrum disorders: the Autism-Specific Five Minute
Speech Sample. Boston: Center for Social Development and Education
University of Massachusetts Boston; 2008.

Marin-Gamez E, Navas-Domenech |, Herndndez-Otero |, Ramirez-

Martin A, Mayoral-Cleires F, Barbancho-Fernandez MA, Lara Mufioz P,
Romero-Gonzélez M. Traduccion y Adaptacion en Espafol del Manual de
Emociones Expresadas para Trastorno del Espectro Autista y otros Trastor-
nos Relacionados. Rev Psiquiatr Infanto-Juv. 2023;40(2):27-54. https://doi.
org/10.31766/revpsij.v40n2a5.

Chan A-W, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin J, Dick-
ersin K, Hrébjartsson A, Schulz KF, Parulekar WR, Krleza-Jeri¢ K, Laupacis
A, Moher D. SPIRIT 2013 explanation and elaboration: guidance for
protocols of clinical trials. BMJ. 2013;346: 7586.

Fitzgerald J, Gallagher L. Parental stress and adjustment in the con-

text of rare genetic syndromes: a scoping review. J Intellect Disabil.
2021;26(2):1744629521995378. https://doi.org/10.1177/1744629521
995378.

Plumridge G, Metcalfe A, Coad J, Gill P. The role of support groups in
facilitating families in coping with a genetic condition and in discussion
of genetic risk information. Health Expect. 2012;15(3):255-66. https://doi.
0rg/10.1111/}.1369-7625.2011.00663 .

Johnson RB, Onwuegbuzie AJ. Mixed methods research: a paradigm
whose time has come. ER. 2004;33(7):14-26. https://doi.org/10.3102/
0013189X033007014.

O'Cathain A, Thomas KJ, Drabble SJ, Rudolph A, Hewison J. What can
qualitative research do for randomised controlled trials? A systematic
mapping review. BMJ Open. 2013;3(6):2002889. https://doi.org/10.1136/
bmjopen-2013-002889.

Nocker YL, Toolan CK. Using telehealth to provide interventions for
children with ASD: a systematic review. Rev J Autism Dev Disord.
2023;10(1):82-112. https://doi.org/10.1007/540489-021-00278-3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1007/s10802-008-9285-x
https://www.incredibleyears.com/
https://doi.org/10.1023/a:1013618309070
https://doi.org/10.1136/bmj.39126.620799.55
https://doi.org/10.1136/bmj.39126.620799.55
https://doi.org/10.1300/J007v18n03_04
https://doi.org/10.1300/J007v18n03_04
https://doi.org/10.1007/978-3-319-90994-3_17
https://doi.org/10.1002/aur.2265
https://doi.org/10.1002/aur.2265
https://doi.org/10.1186/s13063-021-05229-1
https://doi.org/10.1186/s13063-021-05229-1
https://www.rds-london.nihr.ac.uk/resources/justify-sample-size-for-a-feasibility-study/
https://www.rds-london.nihr.ac.uk/resources/justify-sample-size-for-a-feasibility-study/
https://doi.org/10.1016/j.jclinepi.2011.07.011
https://doi.org/10.1016/j.jclinepi.2011.07.011
https://doi.org/10.1016/j.rasd.2018.10.010
https://doi.org/10.1016/j.rasd.2018.10.010
https://doi.org/10.1108/17466660200700012
https://doi.org/10.1023/b:jadd.0000022612.18116.46
https://doi.org/10.1023/b:jadd.0000022612.18116.46
https://doi.org/10.1007/s10803-009-0716-5
https://doi.org/10.1007/s10803-009-0716-5
https://doi.org/10.1016/j.rasd.2011.03.009
https://doi.org/10.1016/j.rasd.2011.03.009
https://www.incredibleyears.com/resources/groupleaders
https://www.incredibleyears.com/resources/groupleaders
https://doi.org/10.1111/j.1469-7610.2010.02266.x.Erratum.In:JChildPsycholPsychiatry.2014;55(1):96
https://doi.org/10.1111/j.1469-7610.2010.02266.x.Erratum.In:JChildPsycholPsychiatry.2014;55(1):96
https://doi.org/10.1007/s10826-013-9730-5
https://doi.org/10.31766/revpsij.v40n2a5
https://doi.org/10.31766/revpsij.v40n2a5
https://doi.org/10.1177/1744629521995378
https://doi.org/10.1177/1744629521995378
https://doi.org/10.1111/j.1369-7625.2011.00663.x
https://doi.org/10.1111/j.1369-7625.2011.00663.x
https://doi.org/10.3102/0013189X033007014
https://doi.org/10.3102/0013189X033007014
https://doi.org/10.1136/bmjopen-2013-002889
https://doi.org/10.1136/bmjopen-2013-002889
https://doi.org/10.1007/s40489-021-00278-3

	Early treatment for children with mental health problems and genetic conditions through a parenting intervention (The GAP): study protocol for a pragmatic randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Objectives
	Methods
	Design and setting
	Eligibility criteria
	Recruitment and sample size calculation
	Randomization
	Intervention
	Measures
	Baseline and sample descriptors
	Outcome measures

	Data collection and data analysis
	Quantitative data collection and analysis
	Qualitative data collection and analysis

	Ethical issues

	Dissemination plans
	Discussion
	Trial status
	Acknowledgements
	References


