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Abstract

Background This paper reports the results from a feasibility trial of an early parent-delivered social communication
intervention for young children with Down syndrome (ASCEND’). The intervention focuses on developing children’s
early social communication skills, in particular responding to shared attention. The aim was to inform the feasibil-

ity of running a full-scale trial through National Health Service (NHS) Speech and Language Therapy (SaLT) services,
to assess whether the intervention is effective in improving language skills before children with Down syndrome start
school.

Methods This was a two-arm feasibility randomised controlled trial (RCT), with 1:1 randomisation stratified by trial
site, comparing the intervention plus standard NHS SalT provision with standard NHS SalT alone. We recruited 20
children with Down syndrome aged between 11 and 36 months through 3 NHS SalT services, 19 of whom were
randomised (10 — intervention group, 9 —control group). Pre- and post-intervention and 6-month follow-up assess-
ments included language, social communication skills, adaptive behaviour, quality of life (parents and children),
parental anxiety and depression. The intervention was parent delivered with parents having access to SalT services
and the research team during the intervention. Data were collected on recruitment and retention, standard care,
treatment fidelity, acceptability of the intervention by the parents and speech and language therapists, feasibility

of collecting health economic measures and suitability of the primary outcome measure.

Results The sample was sufficient for a feasibility study. The intervention (manual, support, materials) was positively
received by the participating parents. Speech and language therapists also evaluated the acceptability of the inter-
vention positively. Treatment fidelity which was measured by completion of weekly parent diaries and two adherence
phone call was acceptable as 100% of the parent diaries were returned, over 90% of the parental diaries were com-
pleted correctly and 100% of adherence phone calls were completed. Retention was acceptable at 84% overall. The
preliminary health economic data suggest that this intervention will be low cost. The sample size calculation suggests
that 290 participants would need to be recruited, with 228 having a complete data set, for a full RCT.
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Conclusion Based on recruitment, retention and treatment fidelity, as well as the acceptability of the intervention
to parents and speech and language therapists, a full-scale trial would be feasible in order to assess the effectiveness

of the intervention.

Trial registration ISRCTN13902755, registered on 25th August 2020, http://www.isrctn.com/ISRCTN 13902755
Keywords Down syndrome, Intervention, Social communication, Language, Randomised controlled trial

Key messages

+  What uncertainties existed regarding the feasibility?

We had uncertainties regarding study recruitment and
retention of participants and whether parents would
be willing for their child to be randomised to a control
group, how acceptable the intervention would be for
parents and for speech and language therapists, whether
the intervention would be delivered as described in the
protocol and how many participants we would need for a
fully powered randomised controlled trial.

«  What are the key feasibility findings?

The recruitment and retention rates are acceptable,
recruitment was undertaken mainly through NHS SaLT
services and through local charities, over 90% of parents
were willing for their child to be randomized to the con-
trol group, the intervention package was positively evalu-
ated by parents and speech and language therapists, and
290 participants with Down syndrome (with a view to
having 228 complete the trial) are required, for a fully
powered RCT.

+ What are the implications of the feasibility findings
for the design of the main study?

Based on our feasibility study outcomes, we conclude
that a full-scale RCT is possible to assess the effectiveness
of an early parent-delivered social communication inter-
vention for young children with Down syndrome in opti-
mising language development. The intervention is well
suited for parents to deliver at home given the young age
of the children, and this mode of delivery is in line with
paediatric SaLT services.

Background

Down syndrome is a genetic condition which results
from an extra chromosome 21. Recent reports estimate
a prevalence of 25.4 per 10,000 total births in England
[1]. Down syndrome is the most common genetic cause
of learning disability [2]. Most children with Down

syndrome have difficulties acquiring speech and lan-
guage, which often has adverse effects on communication
skills. Evidence suggests that language ability at school
entry can predict later psychosocial, educational and aca-
demic outcomes [3, 4], and that early language skills are
primary indicator of child well-being [5]. It is therefore
crucial that children with Down syndrome are provided
with opportunities to advance their language and com-
munication skills as early as possible. There is evidence
from other clinical populations that shows early inter-
ventions can optimise language and communication
outcomes [6, 7]. Given that Down syndrome can be diag-
nosed at birth, or even prenatally, interventions to opti-
mise children’s language and communication outcomes
can start very early.Children acquire language in the con-
text of social interactions with others. Before children
produce their first words, they acquire early social com-
munication skills which are precursors for language [8—
10]. Shared attention skills are fundamental early social
communication skills acquired between 6 and 12 months
of age. These skills allow the child and parent/caregiver to
simultaneously focus on the same object or event, which
in turn provides an opportunity for the parent/caregiver
to name the object or event and for the child to learn a
new word. The more a child responds to the parent’s/
caregiver’s bids for shared attention, the more language
input the child receives [11], and good quality and quan-
tity of language input are essential for successful language
acquisition [12-15]. Evidence suggests that how well a
child responds to the parent/caregiver’s bids for shared
attention is an important predictor of later language out-
comes for children with Down syndrome [9, 16].

Reviews of interventions available which focus on the
development of early social communication skills in
young children with Down syndrome [17, 18] conclude
that the current evidence base is of low quality due to
low number of studies, heterogenous data and outcome
measures and moderate to high risk of bias across stud-
ies. Our preliminary work [19, 20] shows that an early
intervention focusing on social communication skills,
and particularly on responding to shared attention, can
lead to better language outcomes in young children
with Down syndrome. The children, aged between 17
and 23 months with Down syndrome in the interven-
tion group (n=16), who had a 10-week intervention


http://www.isrctn.com/ISRCTN13902755

Stojanovik et al. Pilot and Feasibility Studies (2024) 10:127

delivered jointly by a researcher and a parent, had signifi-
cantly higher receptive vocabulary scores on the Reading
Communicative Development Inventory (R-CDI) [21]
12 months after the intervention, compared to an age-
matched control group of children with Down syndrome
who did not receive this type of intervention.

The aim of the current feasibility study was to estimate
the parameters to inform a future randomised controlled
trial that will evaluate whether the early social commu-
nication intervention focusing on shared attention skills
plus standard care is more effective than standard care
alone for enhancing the language and early communica-
tion skills and family health outcomes for young children
with Down syndrome aged 11 to 36 months.

The feasibility study’s objectives were as follows:

+ Determine whether parents of children with Down
syndrome are willing to be recruited as part of the
study and be randomised.

+ Determine the acceptability of the intervention to
speech and language therapists (SaLTs).

+ Determine the effectiveness of recruitment of chil-
dren with Down syndrome by SaLTs.

+ Identify different routes to identifying eligible chil-
dren with Down syndrome (paediatricians, health
visitors, SaLTs, charities).

« Estimate follow-up rate and adherence to interven-
tion.

+ Inform the measurement of health economic out-
comes and resource implications of a parent-deliv-
ered intervention.

« Estimate the standard deviation of the primary out-
come measure to inform a sample size calculation for
a full trial.

Method

Feasibility trial design

The current study was a two-arm randomised controlled
trial (RCT) which investigated the feasibility of carrying
out a definitive RCT to evaluate the effectiveness of an
early social communication intervention in addition to
standard NHS speech and language therapy (SaLT) (com-
pared with standard NHS SaLT alone) for young children
with Down syndrome. The protocol was developed in
line with the Standard Protocol Items: Recommendations
for Interventional Trials [22] and published [23]. The
results are reported in line with the CONSORT extension
to pilot and feasibility trials [24].

Setting

The study was conducted in three NHS sites in Eng-
land, providing SaLT services across three geographi-
cal regions: Berkshire Health NHS Foundation Trust
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(BHFT), Oxford Health NHS Foundation Trust (OHFT)
and North-East London NHS Foundation Trust
(NELFT), and each site had a principal investigator. All
assessments were conducted remotely using either online
or paper questionnaires, with support by telephone. This
was in response to the COVID-19 pandemic when most
face-to-face services stopped. The protocol was amended
so that there was no face-to-face contact between the
research team and the participants and their families.

Public and patient involvement (PPI)

The study protocol was developed with the help of our
PPI representatives, which consisted of two parents of
children with Down syndrome. They contributed to the
finalising of the procedure, improving the readability of
the parent manual and actively contributing to all deci-
sion-making regarding the feasibility trial as members
of the Trial Steering Group which also included a highly
specialist paediatric speech and language therapist, all
three principle investigators, an independent statistician,
an independent clinical research consultant, a develop-
mental and heath psychologist with an interest in child
development, a professor of developmental clinical psy-
chology with a track record of clinical trials, the clinical
trial manager and a representative of the sponsor (Berk-
shire Health Foundation Trust).

Participants
a) Children with Down syndrome and their parents/
carers

Children with Down syndrome and their families were
recruited through SaLT services in BHFT, OHFT and
NELFT who distributed information sheets and con-
sent forms about the study to the parents/carers of every
child with Down syndrome between the ages of 11 and
36 months on their caseloads. It was up to the parents/
carers to decide whether one parent or both parents/car-
ers participated and delivered the intervention. Parents
who either declined to participate or did not engage with
the research project were invited by their child’s SaLTs to
give their reasons for not participating.

Eligibility criteria
Inclusion criteria

1. Parent or guardian willing and able to provide
informed consent on behalf of participant

2. Confirmed diagnosis of trisomy 21 (Down syndrome)

Male or female child, 11 to 36 months old at study entry

4. Parent/guardian has the literary and language skills
needed to use the parent intervention manual.

w
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5. The participant is not currently taking part or due to
take part in a language-based intervention study.

Exclusion criteria

1. Children with comorbid conditions (for example
autism spectrum disorder) as determined by the
principal investigator for each NHS site

2. Any reason that may hinder participation, such as com-
plex health issues requiring repeated hospital admissions

3. Prior knowledge of the intervention as specified in
the parent manual

b) Speech and language therapists

SaLTs were recruited through clinical and professional
networks and current NHS sites to take part in an inter-
view on parent-delivered interventions, the acceptability
of the intervention from a SaLT service delivery point of
view and their views on clinical trials.

Inclusion criteria

1. Currently practising SaLT in the UK with a paediat-
ric caseload (duration of practising with a paediatric
caseload was not considered)

2. Currently working within the NHS or having recently
worked within the NHS (not more than 2 years have
passed since last NHS post)

Procedure and intervention

The SaLTs supporting the children who took part in the
intervention attended a 1-h training session delivered by
the research team on the main goals of the intervention
and the different stages so that they could support the
parents if needed. The SaLTs had the opportunity to ask
any questions and to feed into the intervention materials
prior to the participant recruitment. The SaLTs acted as a
point of contact for the families, to support the parents/
carers with delivering the intervention when needed.

The intervention is focused on promoting and support-
ing the development of early social communication skills
and, in particular, the child’s ability to respond to shared
attention. During the sessions, the parent used the toys
provided to encourage their child to engage in shared
attention. A shared focus of attention can be achieved
through seven levels, depending on the child’s develop-
mental stage. During the sessions and over the course of
the 10 weeks, parents/carers progressed through differ-
ent levels of responding to joint attention from level 1
(the adult gently puts the child’s hand on object to signal
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that the specific object is the focus of attention) to level
7 (the adult placed a toy outside the child’s visual field,
and the child then followed the adult’s gaze to establish
shared attention with the object) (see Appendix 6 for a
full description of the different levels based on Whalen
and Schreibman [25]). Once shared attention was estab-
lished (through any of the levels), the adult used this as an
opportunity to provide rich language input to the child by
the following: (a) labelling the object/labelling activities
around the object (e.g. it is a bus; it drives around); (b)
describing the toys/objects in terms of colour, shape, size
and noise they make and how we can play with the toy;
and (c) inviting the child to play/interact with the object.
The approach is based on the social-pragmatic account of
language acquisition, which assumes that shared atten-
tion and understanding the intentions of another person
are the prerequisite skills for language development [26].
The parents recorded every session they had with their
child on the diary form provided (see Appendix 1) and
sent weekly to the trial manager.

Recruitment of children with Down syndrome and their
families

SaLTs from participating NHS trusts identified potential
participants (children with Down syndrome) and their
parents by reviewing their caseloads against the inclusion
criteria. They then introduced the study to the parents of
all potentially eligible children at a routine appointment
or via email/telephone call and provided the parent/car-
egiver with a participant information sheet giving details
of what study participation would involve. They invited
them to contact the research team if interested in partici-
pating or if they had questions. Parents/carers took the
time they needed to consider participation and were able
to delay study entry by a few weeks to fit in with other
family commitments. Where possible, reasons for non-
participation were gathered by the child’s SaLT.

Sample size

The target sample size was 25 children with Down syn-
drome based on literature recommendation of a mini-
mum of 24 participants for feasibility studies [27-29] in
order to estimate a standard deviation (SD) for the pur-
poses of informing a subsequent sample size calculation.

Randomisation and allocation

After written consent was given by the children’s parents/
carers and baseline assessments completed, the children
with Down syndrome were randomised by the clinical
trial manager or other designated team member via Sor-
tition® (a secure web-based clinical trial randomisation
software developed by the University of Oxford) using
block randomisation to receive standard care (Control)
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or standard care plus the intervention (Intervention) in
a 1:1 ratio, stratified by site, to account for regional dif-
ferences in standard care. Following randomisation, the
parents/carers were contacted by the research team, who
explained their child’s study allocation, what that meant
and what would happen next.

Blinding

Due to the nature of the intervention (parent delivered),
it was impossible to blind the parents and the children’s
SALTs to group allocation. The research assistant, who
administered the pre- and post-intervention measures
and who entered all the data, was blind to group allo-
cation and also did not have access to the intervention
materials until the end of the project.

Intervention group

Once randomisation was complete, the intervention
manual (paper based and printed using non-tear paper),
blank diary forms (Appendix 1), a bag of age-appropriate
toys and links to short video demonstrations of the inter-
vention were sent to the parents/carers in the interven-
tion group. The video materials showed each step of the
intervention via short clips (2-3 min long). Each video
clip was clearly labelled as to which level of shared atten-
tion was being shown. Each video showed a parent—child
interaction, and there was a commentary (as a subtitle on
the screen) explaining what the parent is doing and how
the child is responding. The intervention was designed to
be delivered by parents/carers over a period of 10 weeks.
The intervention was delivered in the child’s home by one
or both of their parent(s)/carer(s) over 10 weeks. Par-
ents/carers were advised to deliver it for 1 h in total each
week, over three to six individual sessions. The sessions
could last between 10 and 20 min, and parents/carers
chose how to allocate the time.

Support to deliver the intervention from the child’s
SaLT was available at the request of parents by tel-
ephone/email. Parents also had access to the principal
investigator of each site and to the chief investigator. The
SaLTs and investigators recorded all contacts from par-
ents including duration and content of each contact.

Families continued to access standard NHS SaLT for
the duration of the project. All contacts related to stand-
ard care were recorded, including the duration, number
of contact points and activity type (assessment, advice,
intervention/review).

Control (comparator) group: standard care

The control group received standard NHS SaLT care for
this patient group. Standard care varied depending on
each individual child’s needs and on the pathway specific
to each NHS site, ranging from two contacts per year to
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monthly contacts. This typically included assessment,
advice being given to parents on how to support their
child’s general communication skills, review and inter-
vention on feeding and use of baby sign Makaton. The
SaLTs recorded all contacts with the family for the dura-
tion of the study.

At the end of the 6-month follow-up period, all fami-
lies in the control group were provided with the inter-
vention manual, accompanying materials and video
links and had access to their child’s SaLT and/or mem-
bers of the research team for support with delivering the
intervention.

It is important to note that standard care did not
include receiving a structured manual on how to support
their children’s early social communication skills includ-
ing shared attention nor videos showing how a child’s
responding to shared attention could be supported.
Standard care was more holistic covering different
aspects of child development including communication,
whereas our intervention specifically focused on build-
ing the children’s early social communication skills and
language through shared attention skills, and it was very
structured.

Measures

Assessments were administered at baseline, immediately
post intervention (10-14 weeks after baseline) and fol-
low up (6 months later) and scored by a research assistant
blind to group allocation.

a) Language and communication

Primary outcome measure

I) Reading Communicative Development Inventory
(R-CDI) [21] is a widely used parental checklist which
assesses receptive and expressive language based on the
MacArtur-Bates Communicative Development Inven-
tories [30—32]. Parents are asked to tick the words their
child understands, understands and says or understands
and signs. We computed children’s understanding of
words and expressive language. Expressive language was
measured by adding together all spoken words and signs
the child was reported to use. For the bilingual children,
a total vocabulary was computed which included a sum
of all the words (spoken, signed and understood) in both/
all of their languages. The CDI was chosen as the primary
outcome measure because the aim of the intervention is
to increase children’s language by increasing their vocab-
ulary and this measure directly assesses expressive and
receptive vocabulary. Parental reports of language (such
as the CDI) are widely used because parents have exten-
sive experience with their children in a variety of natural-
istic settings [33]. The MacArthur-Bates Communicative
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Development Inventories have been widely used in theo-
retical studies and in studies of importance for public
health [31, 32, 33). This measure has a reasonable pre-
dictive and concurrent validity. For example, children’s
scores on the CDI at ages 2 and 3 correlate significantly
positively with standardised receptive language meas-
ures [33]. Importantly, the concurrent validity of the CDI
has been established for children with Down syndrome
[34]. The measures of children’s language obtained on the
CDI and standardised measures of language correlated
strongly between 0.70 and 0.82.

Secondary outcome measure

Ii) Communication and Symbolic Behaviour Scale (CSBS)
[35]: This is a norm-referenced standardised tool avail-
able as an online or paper questionnaire, completed by
parents/carers. The Infant-Toddler Checklist (which is
part of the CSBS) has sensitivity of 78% and specificity of
84% [35]. It assesses communicative functions, gestural
communicative means, vocal communicative means, ver-
bal communicative means, reciprocity, social-affective
signalling, and symbolic behaviour. This measure was
chosen as a secondary outcome measure because the
intervention focuses on increasing children’s early social
communication behaviours and these can be assessed
using this scale. The measure has reasonable reliability
and validity [35].

b) Quality of life

The Infant Toddler Quality of Life (ITQOL-SF47)
is completed by parents/carers and is a measure of
infant quality of life. It is a reliable, valid and precise
measure, and it was found to exceed item-level scal-
ing criteria [36]

The Adult Quality of Life Questionnaire [37] is com-
pleted by parents/carers and is a measure of parent/
carer quality of life. It is a simple non-standardised
instrument suitable for use with adult carers that
measures quality of life in eight separate domains:
support for caring, caring choice, caring stress,
money matters, personal growth, sense of value, abil-
ity to care and carer satisfaction. The questionnaire
was developed by initially putting together informa-
tion from a range of sources including review of the
literature on carers, scales used in previous carer
research, an expert informed panel, and with the
involvement of carers.

The Hospital Anxiety and Depression Scale [38] is
completed by parents/carers and is a self-assessment
measure of symptoms of anxiety and depression. The
scale is fully described in Zigmond and Snaith [38].
The internal consistency was established by item-
subscale correlations, and significant associations
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of between 0.76 and 0.41 for the anxiety scale and
between 0.60 and 0.30 for the depression scale were
reported. Subsequent studies established further the
psychometric properties with Cronbach’s alpha of
0.93 for the anxiety scale and 0.90 for the depression
scale [39]. The validity of the scale was found to be
satisfactory by Clark and Fallowfield (1988) [40].

In addition, all parents/carers of participating children
completed a demographic questionnaire devised by the
research team at baseline which asked questions about
parental age, employment status and education and also
contained the Vineland Adaptive Behaviour Scale [41],
which is a standardised measure used to assess the chil-
dren’s general cognitive and adaptive abilities and has
acceptable validity and reliability and is the assessment
of choice for educational, clinical and research purposed.
For full details and a critical evaluation of its psychomet-
ric properties, see Pepperdine and McCrimmon [42].

All questionnaires were completed by parents/car-
ers using online links, or using paper copies posted to
the participants, with support from a member of the
research team if required. The Communication and Sym-
bolic Behaviour Scale (CSBS) was administered over the
phone.

Adherence to the intervention and contamination
Adherence to the intervention was monitored by ask-
ing the parents/carers to complete a weekly diary (see
Appendix 1). The diary provided information on how
many sessions the parent/carer carried out with their
child, their duration, the number of different toys used
at each session, the level at which they were working and
additional comments. The principal investigators con-
tacted the parents/carers by telephone in weeks 4 and 8
to check adherence, with a window of+/—7 days. They
asked a standard set of questions specifically designed to
obtain information on how closely the parents were fol-
lowing the manual, how often they carried out the inter-
vention sessions and their duration, the range of toys
they used and what they usually did in order to engage
their child (see Appendix 2 for a standard set of questions
asked).

Contamination was assessed at the following: (1) study
entry for those who were randomised to the intervention
group and (2) before the final follow-up for those ran-
domised to the control group. Parents/carers were sent
a short questionnaire (Appendix 3) asking them whether
they were familiar with the social communication inter-
vention, whether they had seen the materials or whether
they had seen the intervention being carried out. There
was no evidence of contamination during the trial based
on the data provided by the questionnaires. Given that
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the trial was ongoing during the height of the COVID-
19 pandemic, the opportunities for parents/carers who
live in different regions, to share the hard copies of the
manual and toys provided, were minimal. Importantly,
none of the participating families reported having seen
the intervention manual and materials prior to being pro-
vided with their own set of the study materials.

Parent/carer satisfaction with the intervention
Parent/carer satisfaction with the intervention was evalu-
ated via a brief questionnaire comprising six questions
(see Appendix 4), the first five of which were closed
questions and the sixth, asking for comments on the
intervention, was open-ended. Only parents/carers who
completed the intervention were sent the questionnaire.

Acceptability of the intervention to SalTs
We invited all the SaLTs who had been involved with
the current study to take part in in an interview with a
member of the research team. We also opened the call
to a wider group of SaLTs who had not been involved in
the current study across the three NHS sites and SaLTs in
other areas of the UK working in paediatric services for
children with complex needs to take part in an interview
as we wanted to have a broad range of views on this type
of intervention and in SaLTs being involved in clinical tri-
als, not only those who had been involved in the project.
We distributed the information sheet through the Down
Syndrome Research Forum, professional networks,
through social media and SaLT managers and personal
contacts. We aimed to recruit a diversity of SaLTs spe-
cifically in relation to gender, ethnicity and geographical
area. In the last 3 months of the study, SaLTs were inter-
viewed to explore their views on a parent-delivered inter-
vention for young children with Down syndrome and
their views and willingness to participate in future RCTs.
A topic guide was developed by the researchers
addressing the study aims and used flexibly follow-
ing the lead of the interviewees (Appendix 5). Data
were collected via one-to-one interviews conducted via
MS Teams. These lasted between 25 and 30 min each.
Researchers reviewed and edited the interview tran-
scripts auto produced by MS Teams.

Analysis

Descriptive statistics (socio-demographic, language and
cognitive abilities, and health status) were collated and
summarised. Parent/carers’ satisfaction with the inter-
vention was also summarised.

Page 7 of 17

Quantitative analyses

All statistical analyses were prespecified in a statistical
analysis plan (SAP) which was agreed and signed off by
the trial statistician and chief investigator prior to com-
mencement of any analyses. As this study only aimed to
address feasibility objectives, no formal hypothesis test-
ing was undertaken to make between-group compari-
sons, but rather summary statistics were calculated by
allocated group and overall at each time point. For each
outcome, point estimates of standard deviations (SDs) as
well as associated 60%, 80% and 95% confidence intervals
(CIs) are presented in line with Browne’s recommenda-
tion to use the limit of the one-sided 80% CI for an SD
obtained from a pilot study to inform subsequent sample
size calculation [43].

Qualitative analyses

The data from the parental responses (n=11) regard-
ing their reasons for not taking part in the study were
summarised.

The data from the interviews with the SaLTs on their
views of a parent-delivered social communication inter-
vention were analysed using reflexive thematic analysis
[44], an approach to data analysis that enables patterns
of meanings across a dataset to be developed. Data were
coded inductively using an essentialist approach to report
the experiences, meanings and reality of participants
[45]. The third author familiarised herself with the data
and generated codes using NVivo (Version 20.6.1.1137).
Codes were then discussed with the first author and
refined. Where disagreements arose, agreement was
reached by consensus. The third author then grouped
the codes into themes. These themes were discussed and
refined by the first author.

Results

Participant recruitment and flow

The SaLTs from the 3 participating sites approached 38
eligible participants. Of these, 18 declined to participate.
Of those who declined, 11 parents provided reasons for
declining which are the following: illness in family and
not the right time, child was too ill to participate, family
expecting a new baby so no time for intervention, other
children in the family were home-schooled (due to lock-
down) so parents felt unable to spend extra time with
their child with Down syndrome, preference for an SaLT
to work with their child directly and one of the parents/
carers was not keen on taking part.

Twenty parents completed the consent forms, and 19
families were randomised (1 family did not complete the
baseline assessments and hence was not randomised).
We did not recruit our target of 25 participants due to
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the restrictions arising from the COVID-19 pandemic
which delayed recruitment and reduced the recruitment
window by 6 months. The recruitment period varied
between sites. Recruitment started between 9th Sep-
tember and 5th December 2020 and closed on 30th June
2021 with duration lasting between 7 and 10 months. Of
the 19 participants, 9 were randomised to the interven-
tion group and 10 to the control group. See Fig. 1 below
for participant flow.

Although SaLTs were the obvious professionals to help
recruit children with Down syndrome, not all young chil-
dren with Down syndrome receive support from NHS
SaLT services. We therefore explored other recruitment
routes, including paediatricians, GPs, NHS networks of
health professionals and charities which focus on sup-
porting children with Down syndrome using clinical
NHS networks and regional charities. Seventeen out of
the 20 recruited families came through NHS SaLT ser-
vices. Three families were recruited through charities and
were advised to register with their local NHS SaLT ser-
vice so that they could get support or alternatively would
be supported by the principal investigator of the main
NHS site (BHFT).

Participants

The children had a mean age of 20.3 months, and 6 (32%)
were female. Having completed the consent form and
the baseline assessment, the parent of one child decided
not to proceed with the study once they were informed
that their child was randomised to the control group.
However, given that baseline data were already collected
and the participant randomised, their data are included.
The sample’s baseline characteristics including age, gen-
der, adaptive functioning and childcare are presented in
Table 1. Characteristics of parents participating are pre-
sented in Table 2.

The results of the proposed outcome measures are pre-
sented in Table 3 below. Data are presented at baseline,
immediately post-intervention (3 months after the base-
line) and follow-up (6 months following the end of the
intervention).

Outcomes

The aim of this feasibility trial was to obtain descriptive
statistics that can be used to calculate the sample size
needed for a subsequent definitive trial. A summary of
the descriptive statistics for the primary (RCDI) and sec-
ondary (CSBS) outcome measures is presented in Table 3
below.

Acceptability of the intervention to salts
The final sample included 12 paediatric SaLTs (2 males,
10 females) with a range of experience and from a range
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of different NHS trusts in England. Six SaLTs had been
part of the intervention study, and 6 had not. They all
either currently worked for the NHS or had done so in
the past 2 years. The interview data indicate that 11 out
of the 12 SaLTs were supportive of a parent-delivered
intervention focusing on early social communication
skills for young children with Down syndrome. All SaLTs
taking part agreed that parent-delivered interventions
should be offered by SaLT services, and that such inter-
ventions were in alignment with existing provisions:

So that’s the way our service is now developing. It's
more focused on. You need to do these things at
home and then contact us if you've still got concerns
(SaLT X01)

So I work in early years in the NHS so all our inter-
ventions are, primarily are, parent led. (SaLT Y03)

Some SaLTs felt that alternative/additional interven-
tions were necessary in addition to this intervention:

I don’t think that parent led intervention, working
on play, etc., is enough for children with Down Syn-
drome [.....] so I think that the evidence and my own
experience shows that direct therapy, regular direct
therapy for children with Down Syndrome does
work... (SaLTZ05)

All SalTs either have or would continue to recom-
mend parent-delivered interventions to parents and were
most likely to offer them to parents of children who were
under 5. When asked about how the interventions they
offer may be similar or different from our intervention,
some similarities were identified (for example use of par-
ent diaries, instructions given). The main difference iden-
tified was that our proposed intervention was much more
structured.

It’s not something that we've used as in such a struc-
tured way (SaLT Y03)

Acceptability of the intervention to parents

This was assessed using a questionnaire which was sent
to the parents in the intervention group only, once they
had completed the study. A total of 90% parents reported
that they were very satisfied with the intervention, one
parent was fairly satisfied and one parent was neutral. All
parents reported that they thought their child’s respond-
ing to shared attention had improved following the inter-
vention. Most parents reported that their child’s language
and communication had improved as a result of improve-
ment in shared attention.

We found that he is trying to communicate more
and getting our attention until he was able to get
what he was asking for or wanting to do (Parent 7)
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16 SalTs approached from 3 NHS sites to
invite eligible families

|

Recruitment

Families invited to participate (n=38) Declined to participate
(n=18)
l e  Child ill/family illness
(n=3)
Families completed consent (n=20) * Mother pregnant
(n=3)
l e Other parent not keen
=1
Baseline data Completed baseline assessments (n=19) (n _)
llection e Family busy (n=3)
coflectio e Prefers SalLT to do
1 intervention (n=1)
e Noreason given (n=7)
Randomised (n=19)
¥ R
Allocation Intervention (n=9 ) Control: NHS care as usual (n=10)
e Number completed
intervention (n=7) e Withdrew after randomisation
e Intervention diaries returned (did not want to be in control
(n=70) group) (n=1)
Post- Completed assessments (n=7) Completed assessments (n= 8)

intervention
data collection
(10-14 weeks
after baseline)

Loss to follow-up (n=2) Loss to follow-up (n=2)

6-month follow Completed assessments (n=7) Completed assessments (n=9 )*
up data Loss to follow-up (n=2) Loss to follow-up (n=1)
collection

Offer intervention (n=9)

Post-study

Fig. 1 Study flow diagram. Note: NHS, National Health Service; SalT, speech and language therapist. *One family was unable to complete Time 2
assessments, but the family was available to complete Time 3 assessments
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Table 1 Characteristics of the child participants in the intervention and control groups
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n (%) unless otherwise stated Intervention (N=9)

Control (N=10)

Overall (N=19)

Mean (SD) [range] child’s age (months) n=9 n=10 n=19
206 (9.2) 20.1(9.2) 20.3(9.0)
[8,32] [11,36] [8,36]

n (%) child’s gender (female) 5 (56%) 1 (10%) 6 (32%)

n (%) > 3-week premature 3 (33%) 3 (30%) 6 (32%)

n (%) concerns about vision 1(11%) 4 (40%) 5 (26%)

n (%) diagnosed mental, physical or emotional disability 8 (89%) 8 (80%) 16 (84%)

n (%) concerns about hearing 4 (44%) 8 (80%) 12 (63%)

n (%) history of ear infections 0 (0%) 0 (0%) 0 (0%)

n (%) hearing test 9 (100%) 10 (100%) 19 (100%)

Mean (SD) [range] hours in childcare per week n=9 n=10 n=19
12(10.8) 14.1 (16.8) 13.1(13.9)
[0,27] [0, 50] [0, 50]

n (%) type of childcare

« Family member 2 (22%) 3 (30%) 5 (26%)

« Child minder 3(33%) 0 (0%) 3(16%)

« Nursery 2 (22%) 4 (40%) 6 (32%)

- Nanny/Au pair 0 (0%) 0 (0%) 0 (0%)

« Other 0 (0%) 0 (0%) 0 (0%)

« N/A 2 (22%) 3(30%) 5(26%)

n (%) receive portage 3(33%) 6 (60%) 9 (47%)

n (%) receiving support from speech and language services 7 (78%) 10 (100%) 17 (89%)

Mean standard score (SD) [range], Vineland Adaptive Behaviour Scale

- Communication subdomain n=9 n=10 n=19
39.8(11.8) 253(11.3) 22(13.5)
[24,57] [7,39] [7,57]

« Daily living skills subdomain n=9 n=10 n=19
17.2(8.7) 9.0 (2.8 129(7.4)
[12,38] (5, 14] [5,38]

- Socialisation subdomain n=9 n=10 n=19
42.7 (6.8) 33.1(10.0) 3769.7)
[32,55] [13,43] [13,55]

« Overall score n=9 n=10 n=19
99.7 (21.7) 674 (21.4) 82.7 (26.7)
[68, 137] [29,92] [29,137]

Definitely. For example she can keep eye contact
better and can express her needs on a more under-
standable way (Parent 3)

Most parents reported seeing improvement in other
areas of development in their child such as visual aware-
ness, visual tracking, eye contact, copying of actions and
gross motor skills.

Gross motor skills improved a lot: nearly running
and jumping (Parent 1)
...Visual tracking and eye contact (Parent 5)

Most parents also reported that they had changed the
way they communicate with their child after the inter-
vention by using more descriptive language, providing

more language input, encouraging their child to use dif-
ferent toys and using techniques learnt from the inter-
vention in everyday situations.

...Trying to input more verbal language than
Makaton signs (Parent 1)

I am giving more description and talking to him
more since we started the intervention (Parent 4).

Parents were also asked for any other general com-
ments and feedback. There was a mixture of comments
with some helpful suggestions of what we may need to
adjust in future, which included more instructions on
what to do after the child had passed the final level and
also the suitability of the intervention for children who
were at the older end of our age range.
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n (%) unless otherwise stated

Intervention (N=9)

Control (N=10)

Overall (N=19)

Mean (SD) parent age (years) n=9
384 (3.6)
[33,44]

n (%) parent gender (female) 9 (100%)

n (%) parent occupation status

« Employed full time 1(11%)

« Employed part-time 5 (56%)

- Self-employed 1(11%)

« Unemployed 1(11%)

« Employed (on parental leave) 1(11%)

n (%) highest level of parent education

- None 0 (0%)

+ GCSEs/O-levels 0 (0%)

- A-levels 2 (22%)

« NVQ/HND 0 (0%)

« Degree 5 (56%)

- Postgraduate degree 1(11%)

- Other 1(11%)

n (%) born in the UK 4 (44%)

Mean (SD) [range] if not born in the UK, number n=>5

of years in the UK 16.3 (5.5)
[8.5,23]

Partner (other parent) characteristics

Mean (SD) [range] partner age n=9
37.8(3.8)
[33,43]

n (%) partner gender (female) 0 (0%)

n (%) partner occupation status

« Employed full time 6 (67%)

- Employed part-time 1(11%)

- Self-employed 0 (0%)

+ Unemployed 1(11%)

- Employed (on parental leave) 0 (0%)

n (%) highest level of partner education

« None 0 (0%)

« GCSEs/O-levels 0 (0%)

- A-levels 0 (0%)

« NVQ/HND 0 (0%)

« Degree 4 (44%)

« Postgraduate degree 4 (44%)

- Other 0 (0%)

n=10 n=19
373 (4.8) 378(4.2)
[30,45] [30,45]
10 (100%) 19 (100%)
4 (40%) 5 (26%)
2 (20%) 7 (37%)
0 (0%) 1(5%)

3 (30%) 4(21%)
1(10%) 2(11%)
0 (0%) 0 (0%)

0 (0%) 0 (0%)

2 (20%) 4(21%)
3 (30%) 3(16%)
2 (20%) 7 (37%)
2 (20%) 3(16%)
1(10%) 2(11%)
7 (70%) 11 (58%)
n=3 n=8
21.0(7.9) 18.1 (64)
[15,30] [8.5,30]
n=10 n=19
37.5(64) 376(5.2)
[29,47] [29,47]
0 (0%) 0 (0%)

8 (80%) 14 (74%)
1(10%) 2(11%)
1 (10%) 1 (5%)

0 (0%) 1(5%)

0 (0%) 0 (0%)

1 (10%) 1(5.3%)
2 (20%) 2 (11%)
0 (0%) 0 (0%)

2 (20%) 2 (11%)
3 (30%) 7 (37%)
0 (0%) 4 (21%)
0 (0%) 0 (0%)

Note: GCSE General certificate of secondary education, NVQ National vocational qualification

It was very beneficial intervention for both of us,
thank you for giving us this valuable opportunity.
We had a great support from the study team. They
helped/guided us immediately when needed. (Parent
4)

The exercises were generally well explained in the
manual, and the videos were helpful. Could poten-

tially have more instructions about what to do if
you complete the final level, unless it’s ok to just
practise whichever aspects of the previous levels
you/your child wants to (which is what we did).
(Parent 2)

It was a good and fun programme to see the way in
which X understands and responds. (Parent 6)
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Table 3 Summary statistics for proposed outcome measures

Mean (SD) Baseline Post-intervention Follow-up

[range] - - -

outcome Intervention Control Overall Intervention Control Overall Intervention Control Overall
(N=9) (N=10) (N=19) (N=7) (N=8) (N=15) (N=7) (N=9) (N=16)

RCDI

Receptive n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 n=16

language 127.3(1780) 69.5(59.7) 96.9(1294)  217.6(146.5) 556 (384) 131.2(130.1)  229.7 (151.1)  91.0(62.8) 151.7 (127.6)

(RCDI-U) [1,567] [0,181] [0, 567] [52,372] [9,128] [9,372] [71,468] [0,173] [0, 468]

Expressive n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 n=16

language 53.7 (84.0) 11.1(11.2) 31.3(60.7) 51.4(60.2) 12.5(14.2) 30.7 (45.4) 99.7 (75.1) 264 (27.4) 585 (63.8)

(RCDI-E) [0, 268] [0,32] [0, 268] [0, 148] [0, 34] [0, 148] [10, 21 ] [0, 86] [0,217]

RCDI total n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 n=16
1312(125.1)  746(57.1)  1014(97.1)  2690(167.1) 68.1(480)  1619(1545) 3233(1996) 1174(789)  207.5(174.3)
[4,384] [0, 156] [0,384] [65,474] [9,162] [9,474] [65,618] [30, 259] [30,618]

CSBS [

Social com- n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 =16

posite 18.0 34) 11.9(2.8) 14.8 (4.4) 214(1.6) 13.9(34) 17.4(4.7) 21.1(1.6) 143 (3.9) 73 (4.6)
[11,22] [8,17] [8,22] [19,23] [10,18] [10, 23] [19,24] [9,22] [9, 24]

Speechcom-  n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 =16

posite 74(2.1) 4.7 (2.8) 6.0 (2.8) 86 (2.6) 70(1.8) 7.7 (23) 104 (2.2) 6.7 (34) 83(34)
[4,10] [0,9] [0,10] [5,12] [5,9] [5,12] (7,13] [1,11] [1,13]

Symbolic n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 =16

composite 10.8 (4.0) 7.7 3.2) 9.2(3.8) 13.6(2.9) 9.8(3.0) 11.5(3.5) 14.1 (2.8) 114 (3.6) 26(3.5)
[4,16] [2,13] [2,16] [10,17] [6,14] [6,17] [9,17] [5,16] [5,17]

Total n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 n=16
36.2 (8.0) 243 (74) 29.9(9.7) 43.6 (5.5) 306 (7.0) 36.7 (9.1) 457 (5.1) 324(7.5) 383(93)
[21,48] [12,33] (12,48] [36,49] [21,38] [21,49] [38, 53] [19,42] [19,53]

Note: RCDI Reading Communicative Development Inventory — raw scores, CSBS Communication and Symbolic Behaviour Scale — raw scores

I think X was too young at the beginning and found
the repeats boring but it was not a problem after a
few weeks. The programme should have been longer
a bit because we needed to repeat certain weeks and
could not reach level 10. We really enjoyed the ses-
sions and the quality time we spent with each other
while doing it. (Parent 3)

Adherence to the intervention and contamination

Adherence phone calls (week 4 and week 8) were com-
pleted for seven of the nine families in the intervention
arm. These seven families completed all follow-up assess-
ments as well. There was acceptable evidence from the
data collected in the telephone contacts that the parents
were following the instructions in the manual and com-
pleting the different stages of the intervention as sug-
gested by the manual. Seven out of nine families who
were randomised to the intervention arm completed
intervention diaries (78%), and all parents whose children
completed all three assessments completed all diaries
(100%) and all adherence calls. The mean length of ses-
sion was 17 min (range 5 to 30 min), and parents spent
60 min per week on average with a range of 58 min to
64 min. Parents carried out on average 4 sessions per
week, with a range of two to six sessions per week. This
is in line with the instructions in the manual. Inspection

of the parent-completed diaries showed that over 90% of
the parents completed the diaries correctly. We did not
collect diaries from the participants in the control arm.

Estimate of the sample size of a future trial to evaluate

the effectiveness of the early social communication
intervention

The proposed primary outcome in a subsequent defini-
tive trial is the total number of words (expressive,
receptive and signed, across multiple languages if the
participant is multilingual) as measured using the R-CDI
[21], assessed at the primary endpoint of 6 months fol-
lowing the end of the intervention. In order to achieve
90% power to detect a between-group difference of 100
words at the 5% two-sided significance level, a total of
228 participants (114 per arm) will need to be followed
up and provide valid outcome data at the primary end-
point. This assumes a standard deviation of the outcome
of 231 words, which conservatively represents the upper
limit of the 80% confidence interval of the standard devi-
ation estimated from the feasibility study. In consultation
with our PPI group and the currently available literature
on how children with Down syndrome acquire language
[46, 47] as well as the relatively simple nature of the inter-
vention, it was agreed that 100 words would be a clini-
cally important difference. An increase of 100 words in
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Table 4 Sample size scenarios
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Standard deviation Target difference

Standardised effect size

Required participants followed Target sample size

up (assuming 20% loss to
follow-up)

Base case
231 100 043 228 286
Vary SD
129 100 0.78 72 90
143 0.70 88 110
154 0.65 102 128
174 0.57 130 164
210 048 188 236
270 037 310 388
Vary target difference
231 80 035 354 444

90 0.39 280 350

110 048 188 236

120 0.52 158 198

Note: SD Standard deviation

a child’s repertoire will bring a child with Down syn-
drome closer to the point of starting to combine words
into sentences (the average 24-month-old child has 297
words and is combining words into sentences) [48]. A
change of 100 words, on average, represents a minimum
clinically important change in the primary outcome and
characterises a meaningful improvement in language
development compared to typical development in this
population. Assuming a loss to follow-up of 20% (simi-
lar to the feasibility study), the final indicative recruit-
ment target in a definitive trial is therefore a total of 290
participants. Assuming an average of 20 children per site
over a recruitment period of 24 months, we would need
15 sites.
Several scenarios were considered (see Table 4 below).

Health economics/health outcomes
Three measures were employed to look at parent/carer
and infant quality of life. These measures were chosen
and agreed jointly by parents of children with Down
syndrome during a focus-group interview, and these
parents did not take part in the intervention (as they
had older children with Down syndrome). The follow-
ing measures were used: Adult Carer Quality-of-Life
Questionnaire (ACQOL) [37], the Infant and Toddler
Quality-of-Life Questionnaire (ITQOL-SF47) [36], and
the Hospital Anxiety and Depression Scale (HADS) [38].
Table 5 below shows the summary statistics of the health
outcomes measures.

During the feasibility study, we estimated that the
intervention cost is around £142—£174 per child. This

includes 1 h per child of SaLT time (the cost can vary
between £82 and £114 per hour, PSSRU 2021 [49], and
the material used is estimated to cost approximately
£60 per child (this includes a canvas bag, colour-
printed manual on special non-tear paper, seven differ-
ent toys and postage and packing)). We estimate that to
run a full trial with 228 children, the cost of the inter-
vention would be between £32,376 and £39,672. This
does not include the cost for the families. The cost to
families will be calculated in a full trial.

Adverse events and safety
No adverse events were reported.

Discussion

The aim of this study was to explore the feasibility of
running a full-scale RCT to evaluate the effectiveness
and cost-effectiveness of an early parent-delivered
social communication intervention for young children
with Down syndrome in addition to standard SaLT care
compared to standard SaLT care only. To this end, in
this feasibility trial, we investigated if we could recruit
enough children with Down syndrome and parents/
carers, the most relevant recruitment pathways and the
retention rate, how acceptable a parent-delivered inter-
vention would be for parents/carers and also for SaLTs,
adherence to protocol, ways to assess cost effectiveness
and participant numbers for a full-scale RCT.
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Table 5 Summary statistics of health outcome measures

Mean (SD) Baseline Post-intervention Follow-up

[range] - - -

outcome Intervention  Control Overall Intervention  Control Overall Intervention  Control Overall
(N=9) (N=10) (N=19) (N=7) (N=8) (N=15) (N=7) (N=9) (N=16)

Adult Carer Quality of Life

Total quality n=9 n=10 n=19 n=7 n=8 n=15 n=7 n=9 n=16

sum score 79.9(18.9) 79.3(19) 79.6(17.9) 87.7(16.1) 743 (23.3) 77.5(20.7) 79.3(19.7) 734(18) 76 (18.2)

(raw score) [49,105] [43,108] [43,108] [39,109] [40,112] (39,112] [51,108] (42, 96] [42,108]

Infant-Tod- n=9 n=10 n=19 n=7 n=8 n=15 n=6 n=9 n=15

dler Quality 63.3(23.8) 67 (18) 65.3 (204) 72.1(23.6) 62.2(16.2) 66.6 (19.7) 67.5(22.1) 67.8(18.9) 67.7 (19.4)

of Life (30, 100] (30, 85] [30,100] [30,100] [30, 85] [30,100] (30, 85] [30, 85] [30, 85]

(standard

score)

HADS n=9 n=1 n=19 n=7 n=9 n=16 n=7 n=9 n=16

Depression 3732 6.8 (4.5) 53(4.2) 33(4) 74 (4.9) 5.6 (44) 58(5) 7.2(2) 6.3 (4)

overall score [0, 9] [1,12] [0,12] [0, 6] [2,18] [0,18] [0,15] [5,11] [0,15]

HADS n=9 n=10 n=19 n=7 n=9 n=16 n=7 n=9 n=16

Anxiety over- 6.3 (3.9) 6.8 (4.5) 8.5 (5.5) 43(2) 9.8 (6:4) 74(5.6) 7.7 (5.7) 12 (4) 93(54)

all score [3,14] [1,12] [1,14] [1,7] [4, 20] [1,20] [2,18] [7,17] [2,18]

Note: HADS Hospital Anxiety and Depression Scale

Recruitment and retention

We originally planned to recruit 25 children with Down
syndrome over a period of 12 months. However, due
to the COVID-19 pandemic and the interruption and
delays this caused to the trial, our three sites were only
open for recruitment for between 7 and 10 months
(rather than the planned 12 months), and we recruited
20 participants. We are reasonably confident that if we
had had the 3 sites recruiting for the full 12 months,
we would have reached our target of 25 participants.
Our sample size calculation suggests that we would
need to recruit 290 participants with a view to having
228 participants with a full data set for a full RCT. This
means 15 sites are needed which will recruit on average
20 participants each over a period of 24 months, and
this we believe is feasible. We also established during
the feasibility study that the most effective recruitment
route was via SaLT services and charities supporting
families with children with Down syndrome.

Retention was monitored by the clinical trial manager
who followed up families and who was responsible for
letting the research assistant know when families were
due to be sent assessments. Of the original 19 families
who were randomised and who completed baseline
assessments (time point 0), 15 families completed the
second assessment (time point 1), which is retention
of 79%, and 16 families competed the third assessment
(time point 2), which means retention was 84% overall.
Retention of 70% is the minimum specified if a study is
going to be included in a Cochrane review [50].

Acceptability to parents and SalTs

Both parents of children with Down syndrome and SaLTs
were generally very positive about the acceptability of the
intervention. For the SaLT services, barriers identified
included mainly time and resource. The positive perspec-
tive of the intervention by parents is likely a reflection of
the positive active engagement of our PPI group, which
resulted in the information given to parents being clear,
provided in ‘parent-friendly’ format, accessible and easy
to follow. The high acceptability of the intervention for
SaLTs was likely facilitated by to the ongoing conversa-
tions and engagement with the NHS sites about the
intervention delivery and how well it would fit within
current models of delivery of early interventions prior to
the study commencing. For the parents, barriers identi-
fied were mainly the child’s age as some parents felt that
their children were either too young or too old to fully
benefit from the programme. Also, some parents felt
that we could have suggested more activities for children
who managed to go through all levels of the intervention
before the end of the 10 weeks.

Treatment fidelity and adherence

Based on the adherence phone calls in weeks 4 and 8, and
submitted parent diaries, we are satisfied that the inter-
vention was delivered by the parents with high fidelity
and as described in the manual and videos. This is based
on the fact that 100% of the parent diaries (for the par-
ents who provided complete data sets for all time points)
were returned, over 90% of the diaries were completed
correctly and the adherence phone calls were all com-
pleted and did not identify any issues. It is very important
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that the materials are self-explanatory, and that parents
can use them autonomously, with minimal support from
SaLT services. All parents who responded to the post-
intervention questionnaire stated that the materials were
clear and easy to follow.

The SaLTs who participated in the interviews also all
commented that the materials provided were clear and
straightforward. Although this did not come up during
the study, we are aware that our current materials need to
be updated so that they are inclusive and representative
of the population as a whole in terms of diversity, and we
will be updating these before we run a full-scale trial.

Health economic measures and cost-effectiveness

The economic analysis results show that the interven-
tion can be delivered at a reasonable cost. We recom-
mend that a detailed cost data collection is conducted in
a full trial to make sure all NHS resources are included.
We also recommend collecting data on the private costs
for the families (e.g. private cost for other health services,
adaptations, special toys, time off work, transport costs).
In this study, we have identified three health outcome
measures of effectiveness, and we recommend that these
can be translated in utility values to be used in a future
cost-utility analysis.

Limitations

A potential limitation arises from the self-report nature
of the adherence measurement. Although this was
deemed to be feasible, in the absence of direct observa-
tion of the families, we are limited in our ability to fully
evaluate whether or not parents were implementing the
intervention strategies accurately. Another possible limi-
tation is the fact that only mothers/female carers com-
pleted the questionnaires; however, we did not collect
data on who administered the intervention sessions at
home. We will collect this information in a subsequent
trial as there are established differences between how
fathers/male carers and mothers/female carers commu-
nicate to young children, and it is important to record
this information.

Conclusion

This feasibility study is the first-step in the develop-
ment of an evidence-based theoretically driven early
social communication intervention for young children
with Down syndrome, bridging a gap in the current
evidence base for intervention for very young chil-
dren. Based on the outcomes, and specifically given the
rates of recruitment, retention and data completeness,
and based on the finding that the study procedures
were acceptable for parents and SaLTs, a full-scale trial
appears feasible and warranted.
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Trial status

Ethical approval was granted on 4th August 2020 for
the amended protocol (South Central — Berkshire
Research Ethics Committee ref.: 19/SC/0572, IRAS
Project ID: 252332). Recruitment opened on 9th Sep-
tember 2020 for BHFT, 10th November for NELFT, and
9th December for OHFT. Recruitment closed on 30th
June 2021 for all sites.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540814-024-01551-y.

Additional file 1: Appendix 1: Weekly diary.

Additional file 2: Appendix 2: Adherence to intervention.
Additional file 3: Appendix 3: Contamination questionnaire.
Additional file 4: Appendix 4: Parent satisfaction questionnaire.

Additional file 5: Appendix 5: Topic guide for interviews with SalTs about
intervention acceptability

Additional file 6: Appendix 6: Intervention levels (1-7) based on Whalen &
Schreibman (2003).

Acknowledgements

We would like to thank the Trial Steering Group including Prof. Cathy Creswell
(University of Oxford), who acted as an independent chair, and Dr. Suzanne
Murphy (University of Bedfordshire); Prof. Obi Ukoumunne, independent sta-
tistics expert (University of Exeter); Aaron Emmett, highly specialist speech and
language therapist (Birmingham Community Healthcare Foundation Trust);

Dr. Maria Breen (freelance clinical research consultant); and our two parent
representatives Karine Smith and Vanessa Nichols. We are also grateful for the
support of Berkshire Healthcare Foundation Trust, in particular Kathy Warner,
Emma Donaldson, Rachel Stephenson, and Stephen Zingwe; the North East
London Foundation Trust (NELFT) and in particular the support of Fiona
Horton and James Sinclair from the Research Support Office, Cynthia Nebo
(clinical studies officer), and Nita Madhani who acted as the Pl for the NELFT
site; Oxford Healthcare Foundation Trust (OHFT) and in particular Sarah Rae
(who was the PI for OHFT), Brandy Coote, and Teresa Delgadogoni from the
Research and Development Support Office. Also thank you to Dr. Susie Jen-
nings for her help with the initial study setup and her work as trial manager for
the first 18 months of the study.

Authors’ contributions

VS led on the design of the study and writing of this paper. All other authors
contributed to the design and/or data analysis and/or implementation of the
study.

Funding

The study was funded by the National Institute of Health Research, under the
Research for Patient Benefit Scheme, grant number PB-PG-0817-20035. The
views expressed are those of the authors and not necessarily those of the NHS,
the NIHR, or the Department of Health and Social Care. EPi was supported by
the National Institute for Health and Care Research ARC North Thames.

Availability of data and materials
The dataset resulting from the study is currently being stored on a secure
server at the University of Reading. https://researchdata.reading.ac.uk/470/.

Declarations

Ethical approval and consent to participate

The study has been given ethical approval by the Berkshire Research Ethics
Committee (reference number IRAS 252332). All participants gave informed
written consent (parents provided consent on behalf of the children). The


https://doi.org/10.1186/s40814-024-01551-y
https://doi.org/10.1186/s40814-024-01551-y
https://researchdata.reading.ac.uk/470/

Stojanovik et al. Pilot and Feasibility Studies (2024) 10:127

trial was conducted in accordance with the principles of the Declaration of
Helsinki (1996) and the Good Clinical Practice guidelines.

Consent for publication
This was granted in writing by Berkshire Healthcare Foundation Trust on 29th
March 2023.

Competing interests
The authors declare that they have no competing interests.

Author details

"University of Reading, Reading, UK. 2University of Exeter, Exeter, UK. *Univer-
sity of Essex, Colchester, UK. “University College London, London, UK. *Oxford
Healthcare Foundation Trust, Oxford, UK.

Received: 26 September 2023 Accepted: 25 September 2024
Published online: 05 October 2024

References

1. Public Health England, National Congenital Anomaly and Rare Disease
Registration Service. Congenital anomaly statistics. 2019

2. Chapman RS, Hesketh LJ. Behavioral phenotype of individuals with Down
syndrome. Ment Retard Dev Disabil Res Rev. 2000,6(2):84-95.

3. Conti-Ramsden G, Durkin K, Toseeb U, Botting N, Pickles A. Education and
employment outcomes of young adults with a history of developmen-
tal language disorder. Int J Lang Commun Disord. 2018;53(2):237-55.
https://doi.org/10.1111/1460-6984.12338.

4. Snowling MJ, Hulme C, Bailey AM, Stothard SE, Lindsay G. Better commu-
nication research programme project: language and literacy attainment
of pupils during early years and through KS2: does teacher assessment at
five provide a valid measure of children’s current and future educational
attainments? 2011, https://doi.org/10.13140/2.1.5162.1129

5. Law J, Charlton J, Asmussen K. Language as a child wellbeing indicator.
Early Intervention Foundation. London, 2017. Available from: Language
as a child wellbeing indicator |Early Intervention Foundation (eif.org.uk)

6. Buschmann A, Jooss B, Rupp A, Feldhusen F, Pietz J, Philippi H. Parent
based language intervention for 2-year-old children with specific expres-
sive language delay: a randomized controlled trial. Archives of Disability
in Childhood. 2009;94(2):110-6.

7. Jones EA, Carr EG, Feeley KM. Multiple effects of joint attention interven-
tion for children with autism. Behav Modif. 2006;30(6):782-834.

8. Carpenter M, Nagell K, Tomasello M, Butterworth G, Moore C. Social
cognition, joint attention, and communicative competence from 9to 15
months of age. Monographs of the Society for Research in Child Devel-
opment. 1998;63(4):i-vi, 1-143.

9. Mundy P, Kasari C, Sigman M, Ruskin E. Nonverbal communication and
early language acquisition in children with Down syndrome and in nor-
mally developing children. J Speech Lang Hear Res. 1995;38(1):157-67.

10. Sigman M, Ruskin E, Arbelle S, Corona R, Dissanayake C, Espinosa M, Kim
N, Lépez A, Zierhut C, Mervis CB, Robinson BF. Continuity and change in
the social competence of children with autism, Down syndrome, and
developmental delays. Monogr Soc Res Child Dev. 1999;64(1):1-139.

11. Yoder PJ, Warren SF. Maternal responsivity predicts the prelinguistic
communication intervention that facilitates generalized intentional com-
munication. J Speech Lang Hear Res. 1998;41(5):1207-19.

12. Hart B, Risley TR. Meaningful differences in the everyday experience of
young American children. Paul H Brookes Publishing; 1995.

13. Huttenlocher J, Haight W, Bryk A, Seltzer M, Lyons T. Early vocabu-
lary growth: relation to language input and gender. Dev Psychol.
1991,27(2):236-48.

14. Rowe ML, Levine SC, Fisher JA, Goldin-Meadow S. Does linguistic input
play the same role in language learning for children with and without
early brain injury? Dev Psychol. 2009;45(1):90-102.

15. Weizman ZO, Snow CE. Lexical output as related to children’s vocabulary
acquisition: effects of sophisticated exposure and support for meaning.
Dev Psychol. 2001;37(2):265-79.

16. Mason-Apps E, Stojanovik V, Houston-Price C, Buckley S. Longitudinal pre-
dictors of early language in infants with Down syndrome: a preliminary
study. Res Dev Disabil. 2018;81:37-51.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Page 16 of 17

. O'Toole C, Lee AS, Gibbon FE, van Bysterveldt AK, Hart NJ. Parent-medi-

ated interventions for promoting communication and language devel-
opment in young children with Down syndrome. Cochrane Database
Syst Rev. 2018;10:CD012089.

. Seager E, Sampson S, Sin J, Pagnamenta E, Stojanovik V. A systematic

review of speech, language and communication interventions for chil-
dren with Down syndrome from 0 to 6 years. Int J Lang Commun Disord.
2022;57(2):441-63.

. Seager E. Early intervention for infants with Down syndrome (Doctoral

dissertation, University of Reading, 2018).

Seager E, Stojanovik V, Norbury,C. Early intervention for infants with
Down syndrome. Paper presented at The Down Syndrome Medical
Interest Group, 3 November 2017, Royal College of Paediatrics and Child
Health

Hamilton A, Plunkett K, Schafer G. Infant vocabulary development
assessed with a British communicative development inventory. J Child
Lang. 2000;27(3):689-705.

Chan AW, et al. SPIRIT 2013 statement: defining standard protocol items
for clinical trials. Ann Intern Med. 2013;158(3):200-7.

Stojanovik V, Pagnamenta E, Seager E, Breen M, Jennings S, Joffe V, Harvey
K, Pizzo E, Perry H. The ASCEND study: protocol for a feasibility study to
evaluate an early social communication intervention for young children
with Down syndrome. Pilot and Feasibility Studies. 2022;8(1):8.

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane

L, Lancaster GA, PAFS consensus group. statement: extension to ran-
domised pilot and feasibility trials. BMJ. 2010;2016(355):i5239.

Whalen C, Schreibman L. Joint attention training for children with autism
using behaviour modification procedures. J Child Psychol Psychiatry.
2003;44(3):456-68.

Tomasello M, Akhtar N. Two-year-olds use pragmatic cues to differentiate
reference to objects and actions. Cogn Dev. 1995;10(2):201-24.
Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice. J Eval Clin Pract. 2004;10(2):307-12.
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.

Julious SA. Sample size of 12 per group rule of thumb for a pilot study.
Pharm Stat J Appl Stat Pharm Ind. 2005;4(4):287-91.

Daniels JL, Longnecker MP, Rowland AS, Golding J, ALSPAC Study

Team. University of Bristol Institute of Child Health. Fish intake during
pregnancy and early cognitive development of offspring. Epidemiology.
2004;15(4):394-402.

Feldman HM, Dollaghan CA, Campbell TF, Colborn DK, Janosky J, Kurs-
Lasky M, Rockette HE, Dale PS, Paradise JL. Parent-reported language skills
in relation to otitis media during the first 3 years of life. ] Speech Lang
Hear Res. 2003;46(2):273-87.

Feldman HM, Dollaghan CA, Campbell TF, Kurs-Lasky M, Janosky JE,
Paradise JL. Measurement properties of the MacArthur Communica-

tive Development Inventories at ages one and two years. Child Dev.
2000;71(2):310-22.

Feldman HM, Dale PS, Campbell TF, Colborn DK, Kurs-Lasky M, Rockette
HE, Paradise JL. Concurrent and predictive validity of parent reports of
child language at ages 2 and 3 years. Child Dev. 2005;76(4):856-68.
Miller JF, Sedey AL, Miolo G. Validity of parent report measures of vocabu-
lary development for children with Down syndrome. J Speech Lang Hear
Res. 1995;38(5):1037-44.

Wetherby AM, Prizant BM. 2002. Communication and Symbolic Behavior
Scales Developmental Profile—First Normed Edition Baltimore, MD: Paul
H. Brookes.

Landgraf JM, Vogel |, Oostenbrink R, van Baar ME, Raat H. Parent-reported
health outcomes in infants/toddlers: measurement properties and clini-
cal validity of the ITQOL-SF47. Qual Life Res. 2013;22(3):635-46.

Elwick H, Joseph S, Becker S, Becker F. Manual for the Adult Carer Quality
of Life Questionnaire (AC-Qol). London: The Princess Royal Trust for Car-
ers; 2010.

Zigmond, AS,Snaith, RP. The Hospital Anxiety and Depression Scale. 1994,
London, UK: GL Assessment

Moorey S, Greer S, Watson M, Gorman C, Rowden L, Tunmore R, Rob-
ertson B, Bliss J. The factor structure and factor stability of the Hospital
Anxiety and Depression Scale in patients with cancer. Br J Psychiatry.
1991;158(2):255-9.


https://doi.org/10.1111/1460-6984.12338
https://doi.org/10.13140/2.1.5162.1129

Stojanovik et al. Pilot and Feasibility Studies (2024) 10:127

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Clark A, Fallowfield LJ. Quality of life measurements in patients with
malignant disease: a review. J R Soc Med. 1986;79(3):165-9.

Sparrow SS, Cicchetti DV, Saulnier CA. 2016. Vineland Adaptive Behavior
Scales, Third Edition (Vineland-3), Pearson

Pepperdine SR, McCrimmon A. Test review: Vineland Adaptive Behavior
Scales, Third Edition (Vineland-3) by Sparrow, S. S, Cicchetti, D. V., &
Saulnier, C. A. Canadian Journal of School Psychology. 2018; 33(2),
157-163

Browne RH. On the use of a pilot sample for sample size determination.
Statistical Medicine. 1995;14:1933-40.

BraunV, Clarke V. 2021. Thematic analysis: a practical guide. SAGE
Psychology

BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

Galeote M, Soto P, Checa E, Gdmez A, Lamela E. The acquisition of pro-
ductive vocabulary in Spanish children with Down syndrome. J Intellect
Dev Disabil. 2008;33(4):292-302.

Mason-Apps E, Stojanovik V, Houston-Price C, Seager E, Buckley S. Do
infants with Down syndrome show an early receptive language advan-
tage? J Speech Lang Hear Res. 2020;63(2):585-98.

Fenson L, Dale PS, Reznick JS, Bates E, Thal DJ, Pethick SJ, Tomasello M,
Mervis CB, Stiles J. Variability in early communicative development. Mon-
ogr Soc Res Child Dev. 1994;59(5):174-85.

PSSRU https://www.pssru.ac.uk/project-pages/unit-costs/unit-costs-of-
health-and-social-care-2021/(2021). Accessed 26 July 2023

Higgins JPT, Green S, (2011) Cochrane Handbook for Systematic Reviews
of Interventions. Version 5.1.0. The Cochrane Collaboration. http://handb
ook-5-1.cochrane.org

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

Page 17 of 17


https://www.pssru.ac.uk/project-pages/unit-costs/unit-costs-of-health-and-social-care-2021/(2021
https://www.pssru.ac.uk/project-pages/unit-costs/unit-costs-of-health-and-social-care-2021/(2021
http://handbook-5-1.cochrane.org
http://handbook-5-1.cochrane.org

	Evaluating an early social communication intervention for young children with Down syndrome (ASCEND): results from a feasibility randomised control trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Key messages
	Background
	Method
	Feasibility trial design
	Setting
	Public and patient involvement (PPI)
	Participants
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria
	Inclusion criteria

	Procedure and intervention
	Recruitment of children with Down syndrome and their families
	Sample size
	Randomisation and allocation
	Blinding
	Intervention group
	Control (comparator) group: standard care
	Measures
	Primary outcome measure
	Secondary outcome measure

	Adherence to the intervention and contamination
	Parentcarer satisfaction with the intervention
	Acceptability of the intervention to SaLTs
	Analysis
	Quantitative analyses
	Qualitative analyses


	Results
	Participant recruitment and flow
	Participants
	Outcomes
	Acceptability of the intervention to salts
	Acceptability of the intervention to parents
	Adherence to the intervention and contamination
	Estimate of the sample size of a future trial to evaluate the effectiveness of the early social communication intervention
	Health economicshealth outcomes
	Adverse events and safety

	Discussion
	Recruitment and retention
	Acceptability to parents and SaLTs
	Treatment fidelity and adherence
	Health economic measures and cost-effectiveness
	Limitations

	Conclusion
	Trial status

	Acknowledgements
	References


