
1Jurek L, et al. BMJ Open 2021;11:e044669. doi:10.1136/bmjopen-2020-044669

Open access 

Efficacy of parent- mediated 
communication- focused treatment in 
toddlers with autism (PACT) delivered 
via videoconferencing: a randomised 
controlled trial study protocol

Lucie Jurek,1,2 Pauline Occelli,2,3 Angelique Denis,3 Anouck Amestoy,4 
Thierry Maffre,5 Tom Dauchez,4 Marie- Joelle Oreve,6 Amaria Baghdadli,7,8 
Carmen Schroder,9,10 Agathe Jay,1 Amélie Zelmar,2,3 Anne Revah- Levy,11,12 
Natacha Gallifet,1 Catherine aldred,13 Shruti Garg,14 Jonathan Green,14,15 
Sandrine Touzet,2,3 Marie- Maude Geoffray    ,1,2 On behalf of IFPAD study group

To cite: Jurek L, Occelli P, 
Denis A, et al.  Efficacy 
of parent- mediated 
communication- focused 
treatment in toddlers with 
autism (PACT) delivered 
via videoconferencing: a 
randomised controlled trial 
study protocol. BMJ Open 
2021;11:e044669. doi:10.1136/
bmjopen-2020-044669

 ► Prepublication history and 
additional material for this paper 
is available online. To view these 
files, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ bmjopen- 2020- 044669).

Received 09 September 2020
Revised 04 March 2021
Accepted 14 March 2021

For numbered affiliations see 
end of article.

Correspondence to
Dr Marie- Maude Geoffray;  
 Marie- Maude. GEOFFRAY@ ch- 
le- vinatier. fr

Protocol

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction Intervention in the preschool period is 
currently recommended for autism spectrum disorder. 
Therapies delivered by parents are particularly 
suitable for young children. Preschool Autism 
Communication Trial (PACT) is a parent- mediated 
therapy that has shown a significant and sustained 
impact on autism symptom reduction. However, 
access to such evidence- based therapies for families 
is limited due to autism centres located in large 
urban areas. Using videoconferencing to deliver PACT 
training to parents may improve accessibility for 
families living in underserved areas.
Methods and analysis This single- blind 
randomised controlled trial, involving six sites in 
France, will investigate the efficacy of a telehealth, 
videoconferencing- based, parent- mediated PACT 
therapy on autism symptoms, over a 12- month period. 
It will compare PACT plus treatment as usual (TAU) 
against TAU only in a cohort of 238 toddlers (119 per 
group) aged 18–36 months at inclusion and living 
with their families more than 40 min away from the 
specialist centres for autism. Primary outcome will 
include change of overall autism score on the Autism 
Diagnostic Observation Scale (ADOS) at 12 months. 
Secondary outcomes will measure change in child 
skills, child functioning, impact on parents (stress, 
health, priorities) and implementation characteristics. 
Repeated measures analyses will be used to test 
the effect of PACT intervention on the overall ADOS 
module 1 score over the 12- month study period. 
Linear mixed models will be used with time, treatment 
allocation and the interaction between treatment 
and time as fixed effects and individual variation as 
random effect.
Ethics and dissemination This protocol (V.5, date: 25 
October 2019) is approved by the French National Review 
Board (reference no 2018- A02516-49). The results will be 
disseminated via peer- reviewed journals
Trial registration number NCT04244721.

INTRODUCTION
Rationale and background
Autism spectrum disorder (ASD) is a common 
neurodevelopmental disorder with a popula-
tion prevalence of at least 1.5% in developed 
countries and can cause significant lifelong 
disability1–3 and burden for families and care-
givers.4 Diagnosis is possible as early as 18 
months of age.5 Current evidence suggests 
that interventions delivered in the early devel-
opmental period before the age of 3 years has 
the potential for maximal impact on autism 
symptom severity.

Therapies can be delivered by therapists, 
teachers and parents.6 For preschool chil-
dren with ASD, parent- mediated therapies 
can guide parents to face challenging social 
interaction with their children.7 8 Among 
the different parent- mediated therapies, 
Preschool Autism Communication Trial 

Strengths and limitations of this study

 ► Large multicentre randomised controlled trial in 
children with autism spectrum disorder under 3 
years old, testing remote delivery of an evidenced 
intervention.

 ► Assessment partially done by videoconferencing and 
based on video material sent by parents.

 ► Recruitment targeted to children living in under-
served areas.

 ► Short- term effect of the intervention will be as-
sessed at 12 months (end of the intervention).

 ► Owing to the nature of the intervention, parents of 
the children and Preschool Autism Communication 
Trial therapists will not be blind to the allocation 
group.
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(PACT) has shown significant short and long- term 
efficacy on objectively assessed autism symptoms in 
children aged from 2 to 10 years in a large UK cohort 
(N=152); as showed in a recent systematic review9 
and meta- analysis.10 In PACT, parents are guided by a 
therapist via video feedback to optimise parent–child 
dyadic interaction, which in turn impacts on child 
language, communication and autism symptoms.11 In 
a trial of PACT intervention compared with regular 
care, PACT showed a statistically significant effect 
at 13- month endpoint to reduce of autism symptom 
severity measured on Autism diagnostic Observation 
Schedule version 2 (ADOS-2) (effect size 0.64; 95% CI 
0.07 to 1.20); and an increase in parental communi-
cation synchrony with the child and child commu-
nication initiations with the parent.12 The follow- up 
study showed evidence of sustained effect on autism 
symptom severity 6 years after intervention end, with 
a significant overall reduction in symptom severity 
over the course of trial and follow- up period (effect 
size=0.55, 95% CI 0.14 to 0.91, p=0·004).13 A mech-
anistic study also confirmed that the distal effect of 
PACT therapy on autism severity measured by ADOS 
was mediated by the improvement of child commu-
nication initiations, which in turn was mediated by 
improved parent–child synchrony.14

Availability of PACT therapy is limited; even more so in 
rural settings or in regions away from specialist centres. 
Using videoconferencing run by therapists to train parents 
in PACT may, therefore, be a viable alternative to make 
such therapies available to families living far from autism 
centres. Previous studies have shown that it is possible to 
provide parent- mediated therapies in autism by videocon-
ferencing successfully.15 16 The team who developed the 
PACT therapy reported positive experiences of parent 
guidance by videoconferencing (C. Aldred and J. Green, 
personal communication, June 10, 2020). Indeed, video-
conferencing was used to deliver some of the PACT 
sessions in a recently published randomised controlled 
trial (RCT).17 However, PACT has never been evaluated 
when exclusively delivered by videoconferencing. The 
barriers and facilitators to delivering such therapies via 
videoconferencing are not sufficiently well understood, 
and hence it is essential to investigate and address them 
adequately.18 19

Research question: The proposed protocol is for a 
large RCT in children under 3 years with ASD to eval-
uate the effectiveness on autistic symptom severity and 
other measures of PACT therapy delivered to parents by 
videoconferencing.

A significant effect would justify and facilitate the 
routine use of videoconferencing therapy in early inter-
vention and improve the dissemination of this evidence- 
based practice.

The hypothesis is that PACT intervention delivered by 
videoconferencing+treatment as usual (TAU) will have 
a superior efficacy on child autism symptom severity as 
compared with TAU alone.

Objectives
Our primary objective will be to test the efficacy of a 
parent- mediated PACT therapy, delivered by trained 
therapists to parents living in underserved areas via video-
conferencing over a 12- month period, on overall autistic 
symptoms in children with ASD aged from 18 to 36 
months at inclusion, measured using the ADOS-2,

Our secondary objectives will include an evaluation 
of change in child sociocommunicative interactions, 
language, communication initiation and daily adaptive 
behaviour. At the parent level, we will evaluate the inter-
vention effects on stress, health and family functioning.

The implementation of the therapy will be evaluated 
through the adherence of professionals and parents 
to PACT, and acceptability and feasibility of the PACT 
sessions to parents and therapists.

METHOD
Study design
This is a prospective multicentre RCT with two parallel 
group, 1:1 ratio, single- blind comparing PACT interven-
tion+TAU against TAU alone. Evaluation will be carried 
out using quantitative and qualitative mixed- method 
approaches.20 21

Semistructured interviews with parents and therapists 
will be conducted to understand the barriers and facilita-
tors of using the videoconferencing approaches to deliv-
ering the PACT therapy.

Figure 1 shows Consolidated Standards of Reporting 
Trials (CONSORT) flow chart of the study.

Setting
We will run this trial in six academic centres located 
in child and adolescent public hospitals in France. All 
centres have a unit for ASD diagnosis and assessment and 
a distinct unit for intervention where therapists have been 
trained in PACT and can provide PACT via videoconfer-
encing. The parents receiving intervention come from a 
French- speaking population including socioeconomically 
disadvantaged groups.

Patient and public involvement
Alloisio (Association AAA https:// autisme- ambition-
avenir. com) and Belkhayat (association https:// bleu-
network. fr/ pro) are parents of a child with autism and 
represent two different association. They are part of the 
steering committee.

Population
Inclusion criteria
Children will be included if they meet the following 
criteria: (1) aged between 18 and 36 months old at 
referral, (2) meet criteria for ASD using the two gold- 
standard instruments ADOS-2 and ADI- R (Autism Diag-
nostic Interview- Revised). For inclusion into the study, 
the severity score comparison (CSS) on ADOS-2 will be 
greater or equal to 4. The score on the ADI- R algorithm 
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for toddlers will be greater or equal to 11.22 The diagnosis 
will be confirmed by a multidisciplinary team trained in 
ASD assessment and diagnoses based in the academic 
departments of the hospitals, (3) have a non- verbal age 
equal to or above 12 months on the Mullen Scale of Early 
learning (MSEL) and23 (4) live more than 40 min away 
from a Centre for Resources in Autism (regional centre)

Referred parents will be included if they meet the 
following criteria: (1) speak French with their children 
(2) are able to use videoconferencing methods with 

therapists who will be based at the centre (assessed 
through the conduct of the Vineland Assessment 
Behavioural Scale by videoconferencing) (see online 
supplemental appendix 1)

Exclusion criteria
Exclusion criteria for the child will include:
i. A twin brother or sister with ASD or a brother or sis-

ter already included in the study.
ii. Diagnosed with epilepsy requiring medication.

Figure 1 CONSORT flow chart of the study. BOSCC, Brief Observation of Social Communication Change; CONSORT, 
Consolidated Standards of Reporting Trials; DCMA, Dyadic Communication Measure for Autism; PACT, Preschool Autism 
Communication Trial; TAU, treatment as usual.
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iii. Severe hearing or visual impairment.
iv. An identification of a genetic anomaly which may im-

pact on their ability to participate in the intervention 
or on data validity (determined by the principal in-
vestigator on a case- by- case basis).

Exclusion criteria for the referred parents (at least one 
parent with) will include:
i. Severe hearing or visual impairment.
ii. Severe psychiatric disorder.
iii. Unstable somatic disorders preventing participation 

in the intervention.
iv. Lack of internet provision.
v. Not available for regular intervention and follow- up.
vi. Opposition of one parent to the child’s participation 

in the study.
vii. Currently undertaking PACT therapy.

Intervention conducted in the experimental group
Eligibility criteria for PACT therapist and adherence
Therapists delivering the intervention will include speech 
language pathologist (SLP), occupational therapists, 
clinical nurses, psychologists or child and adolescent 
psychiatrists, all specialised in ASD. The therapists have 
already received formal training and supervision in PACT 
from the team who developed this training.12 24 Fidelity 
to PACT therapy will be maintained by regular meetings 
between therapists of all centres, with scoring and feed-
back of videotaped therapy sessions obtained during the 
study.

PACT treatment principles
As previously described,17 parents will be trained, via 
videofeedback, to identify and set key strategies facil-
itating the sociocommunicative interactions between 
their child and themselves. Parents will also be encour-
aged to use PACT every day outside the training session at 
least half an hour a day. The therapy follows a six- staged 
approach based on child developmental progression 
and strategies for establishing fundamental skills for the 
sociocommunicative development. The first two stages 
aim to increase parent’s identification of child focus and 
interest, synchrony, responsiveness and sensitivity to the 
child interest and communication. The third and fourth 
stages are targeted towards developing expression and 
comprehension of the child by commenting and model-
ling language adapted to the child’s developmental level. 
Child communication initiation is also improved in the 
fifth stage through different strategies such as anticipation 
and routine. The last stage aims to develop conversation 
and expansion of language for verbal children. Progres-
sion from one stage to the next depends on predefined 
criteria.

Based on the protocol of the first PACT RCT, parents 
will receive 18 sessions of training in PACT with the thera-
pist over the 12 months12 13: 1- hour session every fortnight 
for the first 6 months to learn PACT strategies followed 
by 1- hour session per month over the next 6 months to 
maintain the capacity of parents to deliver the strategies.

Therapist will train only one parent per family and 
maintain fidelity to the therapy manual. The ‘referent 
parent’ will have to be designated before the randomisa-
tion of the child. If the referent becomes unavailable, the 
therapy will stop or will continue with the other parent if 
possible and this change will be reported.

Parent training session with the professional via videoconferencing
Before each session, the parent will be asked to send a 
10 min video of their interaction with their child to the 
therapist via a secure cloud link. During the videoconfer-
encing session (as in face- to- face intervention), referent 
parent will begin with a 5 min discussion about their 
progress since the last session. The therapist will then 
share his/her screen and watch the home- based 10 min 
video together with the parent. Together the parent and 
therapist will identify, review and discuss specific clips 
that demonstrate accomplishment of therapy goals for 
the relevant stage of the PACT programme. The thera-
pist’s role will be to guide parents to identify successful 
strategies and responses (ie, episodes of engagement 
and/or mutual sharing with their child). Parents will be 
supported to reflect on their role in enhancing interac-
tion and to identify new intervention goals.

Parent PACT implementation in daily life outside the therapy 
session
At the end of each session, the therapist will support the 
parent in setting 2–3 new goals, based on the strategies 
identified during the session. The therapist will encourage 
the parent to practice the strategies for the next session 
and discuss opportunities to achieve these goals in daily 
routine at home for at least 30 min per day. Parents will 
be guided to embed PACT strategies in everyday routines 
across different contexts. As therapy progresses, parents 
will be asked to send 10 min home videos of daily routines 
in different contexts.

TAU and two follow-up consultations on ASD and its 
management
Regardless of group allocation, parents will receive TAU 
consisting of psychoeducation about ASD, management 
and educational support for nursery and preschool place-
ment. Parents will be referred to any relevant care avail-
able in the community (eg, SLP, occupational therapist, 
educator, behavioural psychologist, psychiatrist). TAU 
received during the course of the study will be described 
in both groups.

Regardless of group allocation, a psychiatrist or a 
psychologist from each autism centre will provide two 
supplementary 45 min follow- up consultations conducted 
by videoconferencing at 3 and 6 months after inclusion. 
This consultation will be carried out by following an 
interview guide. Three thematic areas will be systemati-
cally discussed with the parents: ASD information, access 
to treatment in the community, support for school or 
nursery. These follow- up consultations will ensure that 
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parents of both groups receive homogeneous informa-
tion on ASD and its management.

Avoidance of contamination
Currently, PACT is not widely implemented in the 
community in France, particularly in the rural areas. Any 
families who are currently in receipt of PACT interven-
tion will be excluded from this trial. However, any PACT 
that might be received in the community as part of TAU 
will be recorded.25

Research assessors will be separate to the therapists 
and will be located and supervised separately in each 
centre.

Professionals conducting the follow- up consultations 
will not be trained in PACT therapy or be part of the 
research assessments.

Measures
Primary outcome
To assess autism severity
ADOS-2 is a semistructured, researcher–child interac-
tion based, standardised observational assessment, in 
communication, play, imaginative skills and repetitive 
behaviours.26 27 It is a widely used scale in the field of 
ASD research with good psychometric properties, recom-
mended for the diagnosis of ASD and assessment of core 
autistic symptoms.28

At baseline and follow- up assessment after 12 months, 
we will use only ADOS-2 module 1, for children who are 
18 months of age and older children who use no or few 
words.

There is a good inter- rater reliability for module 1.27 
Internal consistency Cronbach’s alpha coefficients was 
high in original study.27 This scale has also shown that it 
can measure change in autism severity.13 28

ADOS-2 is composed of different items scored 0–3 
or 0–2. Item A1 codes the level of language, from the 
severity for ‘the child is using regular use of statements 
with two or more words’ (code 0) to ‘the child has no 
spontaneous use of approximate words or words’ (code 
4). For children with no or limited language (A1  ≥ 3,  the 
two items measuring language in the algorithm (item 
A3 speech abnormalities, item A5 stereotyped language) 
will be scored 3 (worst value) (see reference 12). The 
minimum overall ADOS-2 module 1 raw score will be 0 
and the maximum score 42. A higher score means more 
autistic symptoms.

Our primary outcome will be the change between 
baseline and 12 months in the overall raw score in recip-
rocal sociocommunicative interactions and repetitive 
and restrictive behaviours in line with the DSM-5 (Diag-
nostic and Statistical Manual of Mental Disorders, fifth 
version).26 29

Researchers will be trained to achieve recognised stan-
dards. Regular reliability meetings of all researchers will 
address any discrepant ratings to maintain researcher 
calibration.

Secondary outcomes
To assess social communication and interaction in the 
natural setting of parent–child interaction at home:
 – Brief Observation of Social Communication Change 

(BOSCC).30

To assess dyadic communication in the natural setting 
of parent- child interaction at home:
 – Dyadic Communication Measure for Autism (DCMA).24

To assess child cognitive development:
 – Mullen Scale of Early Learning (MSEL).23

To assess child language development:
 – Development of Expressive Language, (Développe-

ment du Langage de Production en Français, DLPF).31

To assess adaptative behaviour of the child:
 – Vineland Adaptive Behaviour Scales second version 

(VABS-2).32

To assess Parent’s Stress, health, priorities and experi-
ence of the family:
 – Autism Family Experience Questionnaire (AFEQ).33

 – Parental Stress Index (PSI).34

 – General Health Questionnaire35

To assess implementation of the intervention:
 – PACT Fidelity Rating Scale.
 – Number of PACT training sessions undertaken.
 – Quality of videoconferencing during each session.
 – Parent’s acceptability of videoconferencing and 

implementation of PACT at home (self- report on 
Likert- scale).

 – Number of hours per day using PACT at home at 12 
months.

 – Parent’s qualitative PACT adherence coded with 
DCMA on a 12 min home child–parent interaction 
video.

Figure 2 shows schedule of enrolment, interventions 
and assessments. Online supplemental appendix 1 shows 
more detailed about assessment.

Participant’s timeline
Toddlers with a suspected ASD will be approached by 
health professionals with information about this study. 
The research recruitment team will meet with the 
family, complete the ADI- R during the first meeting, 
and confirm eligibility criteria. Complementary assess-
ments, including ADOS, MSEL with the child and Vine-
land will be conducted by videoconferencing with the 
parent, to assess the criteria for eligibility. If toddlers and 
families meet the criteria for participation, parents will 
be informed about the study and possibility of an inter-
vention using PACT or TAU based on randomisation. A 
written informed consent will be obtained if the parent/
family agrees to participate in the study after 1 week of 
reflection (see consent form in online supplemental 
appendix 2).

The ‘referent parent’ used to refer to the parents 
who will engage with the PACT therapy will be decided 
before randomisation. Children will be subsequently 
randomised into the intervention or TAU group. Parents 
will be informed of the result of the randomisation
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Assignment of intervention
Allocation sequence generation and randomisation
All eligible toddlers, with parental consent, will be 
assigned to the two study groups in a 1:1 ratio using the 
minimisation method with the following stratification 
factors: the centre, the children’s age, level of language 
(according to the ADOS2 scale) and gender. To ensure 

allocation concealment, a minimisation algorithm with a 
0.90 random element will be used and known only to the 
statistician (AD). The randomisation will be centralised.

Blinding
Owing to the nature of the intervention, parents and 
PACT therapists cannot be blind to the allocation group. 

 

Time point  
Enrolment 

T0 
baseline 

T1 
6 months 

T2 
12 months 

Eligibility screen 
DSM-5 criteria x    
ADOS-2 x    
ADI-R for toddlers x    
Nonverbal skills MSEL x    
Adaptative behavioral level: VABS 2 coded 
based on an interview done by 
videoconferencing with parents 

x    

Informed consent x    
Allocation  x   
Intervention 
PACT training (1h/15 days for 6 months then 
1h/month for 6 months) + daily practice at 
home 

    

Treatment as usual     
Assessment 
Sociodemographic data  x  x 
Autistic symptoms: ADOS-2 (primary 
outcome)  x  x 

Change in socio-communicative 
interactions: BOSCC Played-based 
interaction between career and child at 
home 

 x x x 

Communication,synchronization and 
initiatives: DCMA at home  x x x 

Expressive and receptive language Mullen 
scale  x  x 

Daily language DLPF  x  x 
Adaptative behavioral level: VABS 2 by 
videoconferencing   x  x 

Parental stress index: PSI-short form  x  x 
General parent’s health: GHQ-28  x  x 
Parents quality of life and priorities: AFEQ   x  x 
Acceptability of PACT intervention and TAU.  
(Likert scale)    x 

Implementation: 
§ Number of PACT training session with 

the professional 
§ Mean of quality of videoconferencing 

collected after each session 
§ Number of hours declared by parents 

using PACT at home 

   

 
x 
 
x 
 
x 

Qualitative interview (about 35 parents in 
the PACT intervention group) and all the 
therapists 

   x 

 

Figure 2 Schedule of enrolment, interventions and assessments (SPIRIT). ADI- R, Autism Diagnostic Interview- Revised; ADOS-
2, Autism Diagnostic Observation Scale-2; AFEQ, Autism Family Experience Questionnaire; BOSCC, Brief Observation of Social 
Communication Change; DCMA, Dyadic Communication Measure for Autism; DLPF, Développement du langage de Production 
en Français; DSM-5, Diagnostic and Statistical Manual of Mental Disorders, fifth version; GHQ, General Health Questionnaire; 
PACT, Preschool Autism Communication Trial; PSI, Parental Stress Index; SPIRIT, Standard Protocol Items: Recommendations 
for Interventional Trials; TAU, treatment as usual; VABS, Vineland Adaptive Behaviour Scale.
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PACT therapists will not be involved in ASD assessment 
and diagnosis. An assessor blind to the allocation group 
will administer every assessment. Data manager and 
biostatistician will be blinded to the allocation groups.

Data collection and management
Data collection
Data will be collected through standardised observations, 
parental questionnaires and interviews carried out by a 
researcher blind to the allocation. We will be particu-
larly vigilant about the measurement accuracy of the first 
criterion of judgement as described in the paragraph on 
ADOS-2.

Participation retention and follow-up
Children of both groups will benefit from early diagnosis 
and assessment and will have the same follow- up evalua-
tions over the 1- year study period in the respective study 
centres Any discontinuation of study participation will be 
collected and recorded with the reasons.

Data management
The study data will be collected on a secure electronic 
case report form (eCRF) that will be available at each 
centre through an internet portal. No personal identi-
fying information will be mentioned on the eCRF. Each 
subject included in the study will be assigned a unique 
identification number.

All study data will be stored securely in the Academic 
Hospital of Lyon. All electronic data will be secured on a 
password- protected laptop. Paper- based study documents 
will be stored in a secure filing cabinet at each centre. 
Access to these files will be limited to research staff 
involved in the study.

The eCRF will only include the data necessary for the 
analysis to be reported in a scientific publication.

Statistical analysis
Simple size calculation
On the basis of the findings of the PACT Trial,12 we 
have powered the study to be able to detect a differ-
ence in overall change on the ADOS score of 2 points. 
The group difference in mean change between baseline 
and month 12 was −1 point for ADOS social affect score 
(mean change=2.9, SD=3.9 in TAU group and mean 
change=−3.9, SD=4.7 in PACT+TAU group) and −0.5 
points for ADOS restricted and repetitive behaviours 
score (mean change=2.9, SD=3.9 in TAU group and mean 
change=−3.9, SD=4.7 in PACT+TAU group). The premea-
sure and postmeasure were correlated at 0.67. Therefore, 
the most conservative values were fixed for ADOS SD 
and for correlation among the repeated measures from 
a single participant. A target of 238 subjects (119 subjects 
per treatment arm) was planned to be randomised in the 
trial. Assuming a two- point difference in favour of the 
PACT+TAU compared with TAU, an SD of 5, a correlation 
between subsequent visits of 0.5, a drop- out rate of 20% 
and a two- sided significance level of 0.05, the planned 
sample size would provide about 80% power for the study.

Feasibility of recruitment
A strong partnership with ASD orientation platforms 
recently implemented in France, a broad communica-
tion (meeting, mail, flyers) to healthcare professionals 
(Speech pathologist, Occupational therapist, therapist, 
paediatrician, general practitioner) family associations 
and other stakeholders will allow the trial team to reach 
the sample size within 2 years.

Statistical analysis
A full statistical analysis plan will be finalised prior to 
database lock. Statistical analysis and results will be 
reported at the 12- month endpoint in accordance with 
the CONSORT 2010 statement. No interim analysis will 
be scheduled. All the statistical analysis will be carried out 
according the intention to treat principle using SAS statis-
tical software (SAS Institute).

Baseline characteristics will be presented in each group.
Summary statistics will be presented for process vari-

ables (number of PACT sessions, quality of videoconfer-
encing per session, acceptability and satisfaction of PACT 
intervention, number of hours declared to be realised 
with the child) to show the feasibility and acceptability of 
PACT implementation in the intervention group.

The pattern of missing data will be investigated (number 
and mechanism of missingness). Missing data strategies 
can be applied, and sensitivity analysis of different strat-
egies (simple or multiple imputation) will be conducted.

A repeated measures analyses will be used to test the 
effect of PACT intervention on overall ADOS module 1 
score over the 12- month study period. A linear mixed 
model will be run with the overall ADOS score as the 
dependent variable and including time (baseline, month 
12), treatment (TAU or TAU+PACT) and the interac-
tion between treatment and time as fixed effects and 
patient as random effect. Model will be adjusted for strat-
ification factors (centre, age, level of language (item A1 
ADOS-2) and gender) and baseline variables that show 
evidence of treatment group imbalance. Time will be 
represented by dummy variable. Model assumption will 
be verified according to residual analysis. If most of the 
assumptions are not met, other alternatives such as trans-
formation of ADOS overall raw score will be examined. 
Sensitivity analyses like complete case and per- protocol 
analysis will be performed to assess the robustness of the 
results to protocol deviations. In complete- case analysis, 
only patient with primary outcome documented will be 
analysed. In per- protocol participants who violate the 
protocol will be excluded from the analysis.

All the secondary outcomes, (overall total score of 
the BOSCC, communication initiation and synchrony 
measured with the DCMA, overall raw score of the MSEL 
in receptive and expressive language, overall score in 
expressive language of the DLFP, overall raw score of 
communicative and social of the VABS, PSI, Parent 
General Health score, AFEQ score) will be analysed in a 
similar way using with appropriate linear or generalised 
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linear mixed models. Tobit models will be used to address 
potential floor effects.

We will finally explore the parent’s and children’s char-
acteristics, moderating the implementation and efficacy 
of this therapy. We will also test the previously described 
mediators implicated in the efficacy of this therapy.14

Qualitative analysis of barriers and facilitators of 
implementation
Based on parents and of the therapist’s reports, we will 
describe the facilitators and barriers of the implementa-
tion of video- conferencing PACT.

The data will be collected through semistructured inter-
view and will be analysed with the classical technique of 
Interpretative Phenomenological Analysis.36 Population 
selection will follow the rules of the purposive sampling 
and will allow a maximal variation of the sample.37 An 
estimation of 30–60 parents will be necessary to reach 

data saturation based on previous studies.38–40 The total 
number of therapists (around 7–8) will be interviewed. 
During the 40–60 min interview, we will explore the 
barriers and facilitators to implementing PACT by video-
conferencing. A guide for the interview will be elaborated 
in the initial phase of the project based on first inter-
views. Interviews will be recorded and transcribed before 
analyses.

Data from the quantitative and qualitative sources in 
the process evaluation will be analysed separately. The 
results of the qualitative study will be integrated with the 
quantitative results to optimise the findings.41

Monitoring
M- MG (IP) investigators associated, methodologists, stat-
istician, parent representatives and associate researcher 
composed the trial steering committee (TSC). The TSC 
is independent of sponsor and funders and have no 

Figure 3 Who trial registration data set. ADOS, Autism Diagnostic Observation Scale; PACT, Preschool Autism Communication 
Trial.
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competing interests. The TSC has developed the study 
protocol and is responsible for data collection, manage-
ment, publications and the final data set.

The coordinating centre is independent from the 
centres for investigation.

According to the French law, the study requires formal 
data monitoring undertaken by the sponsor. Annual 
reporting will be completed and submitted to the funders.

Adverse events
Based on results from previous PACT intervention trials, 
no specific harm from trial participation is anticipated. 
However, as required by the French law, adverse events 
will be collected throughout the study and reported in 
the eCRF section. Description of the event, date of occur-
rence, intensity, severity, accountability will be reported. 
Outcomes of this event and action taken after its report 
will also be concealed.

We anticipate that the early assessment, follow- up 
consultation on ASD and its management will help and 
support both groups during the postdiagnosis period. 
Hence, no post- trial care is planned.

Trial status
The trial status is currently Recruiting. The study has 
started the 30 June 30, 2020. The anticipated end date 
will be 30 June 2023.

Figure 3 shows WHO trial registration data set. Online 
supplemental appendix 3 shows Standard Protocol Items: 
Recommendations for Interventional Trials Checklist.

Ethics and dissemination
This study (protocolV.5, date: 25 October 2019) is 
approved by the French National Review Board (refer-
ence No 2018- A02516-49). The results will be dissemi-
nated via peer- reviewed journals. It will also disseminate 
via national and international, general and specialist 
meeting and through the parent association (https:// 
Bleunetwork. fr; https:// autisme- ambitionavenir. com;  
desailespourgrandir. org). An individual feedback to the 
participant will be done through a regular newsletter. We 
will adhere to defined authorship criteria as per the Inter-
national Committee of Medical Journal Editors.
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