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ABSTRACT
Introduction Speech and language therapists 
(SLTs) worldwide report challenges with providing 
recommended, evidence- based intervention intensity 
for children with speech sound disorder (SSD). 
Challenges such as service constraints and/or 
family contexts impact on access to optimal therapy 
intensity. Existing research indicates that empowering 
and training parents to deliver intervention at home, 
alongside SLT support, offers one possible solution 
to increasing the intensity of intervention children 
with SSD receive. Digital health could increase 
accessibility to intensive home practice and help 
sustain engagement with therapy activities. Further 
exploration is needed around what makes parent- 
implemented interventions for children with SSD 
effective, for who and in which situations. This paper 
outlines the protocol for a realist review which aims to 
explore the active ingredients and contextual factors 
of effective digital parent- led interventions.
Methods and analysis A realist review will explore 
the research question, following six stages. The 
scope of the review will be determined, and initial 
programme theories will be developed about what 
works in digital parent- implemented interventions for 
SSD, for whom, how, why and in what circumstances. 
Relevant secondary data, identified through a formal 
search strategy, will be selected, appraised, analysed 
and synthesised using realist principles to test 
and further refine the initial programme theories. 
This process will develop refined underpinning 
explanatory theories which capture the interaction 
between contexts, mechanisms and outcomes of the 
intervention. An expert steering group will provide 
insight to inform explanatory theories, searches, and 
dissemination.
Ethics and dissemination Ethical approval is not 
required for this review. The refined programme 
theories from the review will inform the next stages 
of a wider study. A subsequent realist evaluation will 
test and further refine theories with key stakeholders. 
Following this, the underpinning programme theory 
will be used to coproduce a digital tool, to support 

parents to deliver home intervention alongside SLT 
support.

INTRODUCTION
Speech sound disorder (SSD)
Children with SSD experience difficulties 
using speech sounds, which impacts on their 
intelligibility and ability to communicate 
with other people. Difficulties may relate 
to a breakdown in one or more elements 
of speech processing, including perceiving, 
storing, planning, coordinating and/or artic-
ulating sounds or syllables in words.1 SSD is 
highly prevalent in early childhood in the 
UK.2 3 Prevalence studies across the world 
have reported SSD to affect between 2.3% 
and 24% of young children.4–6 These children 
represent around 40%–70% of speech and 
language therapist’s (SLT’s) paediatric case-
loads.7 8 Phonological SSD, where children 
demonstrate difficulty contrasting one sound 
from another to form words with meaning,8 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The use of realist methodology will add new, rich in-
sight into how and why digital parent- implemented 
interventions may work for children with speech 
sound disorder.

 ⇒ A realist review will allow deep exploration of the 
complex interaction between contexts, mechanisms 
and outcomes of the intervention under review.

 ⇒ Involvement of an expert steering group in theory 
refinement and dissemination will support the clini-
cal usefulness and relevance of results.

 ⇒ Studies will only be included if published in English, 
to meet the scope of the project.

 ⇒ The results will be dependent on the availability and 
scope of existing research relevant to the review 
question.
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is the most common subtype of SSD2 9 and the focus of 
this study.

Evidence-based intervention
Appropriate and timely intervention is needed to help 
children with SSD communicate effectively and to reduce 
the impact of associated links between SSD and later 
educational outcomes, attainment and socioemotional 
difficulties.10–12 The intervention approach used by SLTs 
is determined by differential diagnosis and external or 
contextual factors, such as evidence- based knowledge, 
SLT clinical knowledge, experience or familiarity with 
approaches, practicalities and service- level guidelines.13–15 
There is not one approach identified as being most effec-
tive, although some approaches may be more efficient 
and effective than others dependent on each individual 
child’s presentation.3 16 17

Intervention intensity is influential in SSD treatment 
outcomes.18 19 Warren et al20 specified components 
contributing to treatment intensity:

 ► Dose: number of teaching components or trials 
per session, for example, number of target word 
repetitions.

 ► Dose form: context of activities, for example, inter-
vention approach/targets.

 ► Dose frequency: number of sessions in a day or week, 
for example, once weekly.

 ► Total intervention duration: length of time interven-
tion is provided, for example, 6 weeks.

 ► Cumulative intervention intensity: (dose × frequency 
× total intervention duration) provides an abstract 
measure of total intensity.

While the optimum intensity for phonological interven-
tions is unclear and often under- reported in studies,18 21 
the evidence indicates that higher dose and dose frequency 
are potentially more effective and efficient than lower 
doses.21–23 Sugden et al19 conducted a systematic review 
of evidence on phonological interventions and recom-
mended delivering 2–3 sessions weekly for 30–60 min, 
with a minimum of 50–100 trials per session.

There is an identified evidence- practice gap in 
supporting children with phonological SSD.24 Clinicians 
face challenges with providing the recommended inter-
vention intensity,12 19 25 particularly increasing frequency 
of intervention.26 27 A survey study looking at knowledge 
and practices of SLTs in the UK14 found that clinicians 
most often provide one session per week, rather than 2–3 
sessions as recommended. Overall, the dose per session 
and the total intervention duration were also found to 
be significantly lower than recommended in research. If 
children with phonological SSD received the suggested 
intervention intensity, progress could be supported more 
efficiently and effectively, potentially improving long- term 
outcomes.10 It could also enhance resource use in service 
delivery by potentially reducing the overall amount of 
intervention required over time (particularly for children 
with severe SSD).27

A qualitative exploration of SLT clinical practice for 
children with phonological SSD25 further investigated the 
gap between evidence and practice, identifying possible 
solutions to support implementation of evidence- based 
intervention. As a result, an online, evidence- based tool, 
‘Supporting and Understanding Speech Sound Disorder’ 
(SuSSD),28 was co- produced with SLTs to support appro-
priate identification and delivery of three phonological 
intervention approaches. Tools such as SuSSD can help 
increase awareness and implementation of intervention 
approaches and intervention intensity.

In a recent quality improvement project, a Health 
and Social Care Trust in the UK27 adapted their service 
delivery model to offer higher intensity of intervention for 
children with severe SSD, driven by increased awareness 
of evidence- based intervention intensity. Clinicians found 
it possible to sustain an increased number of trials per 
session to meet the recommended dose. However, while 
increasing dose frequency was possible, the evidence- 
based target for this aspect of dosage was more challenging 
to achieve. Findings highlighted that different family and 
SLT contexts, such as sickness, holidays or child tiredness, 
can impact on sustained attendance to frequent appoint-
ments. Furlong et al26 identified similar barriers in their 
qualitative exploration of SLT clinical decision- making 
in supporting children with SSD. They highlighted that 
family pressures or service constraints can impact on 
the long- term feasibility of increasing dose frequency 
to at least twice weekly.26 Alternative ways of increasing 
dose frequency need exploration, such as training and 
supporting parents to deliver home intervention.

Evidence suggests that supporting and empowering 
parents to deliver home intervention alongside direct 
SLT input can help increase intervention intensity by 
addressing some of the barriers influencing the frequency 
of face- to- face SLT sessions.19 25 29 Research indicates 
home- based intervention is most effective when parents 
receive training and ongoing SLT support.30 Studies have 
investigated whether parents could effectively deliver 
intervention for their child with SSD, with results showing 
that parents can competently deliver home intervention 
when they receive adequate training and support.31 32 
Watts Pappas et al33 studied parents’ perceptions of their 
involvement in therapy through interviews with parents of 
children with SSD. A key finding indicated that parental 
choices about involvement link to contextual factors, 
such as the nature of their child’s difficulty and previous 
experiences. The factors linked to successful parental 
involvement need further exploration to understand 
which contexts this service- delivery model may work in, 
or not.

Digital health
Digital health is a broad term referring to the use of 
information and communication technology within a 
healthcare context.34 It is often used interchangeably with 
other terms including mobile health (m- health), tele-
health, connected health, ehealth, health information 
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technology and wearable devices.35–37 Generally, these 
‘digital tools’ aim to use technology, comprising hard-
ware and/or software to support diagnosis, treatment, 
monitoring, self- care as well as new ways to train clinicians 
or support clinical decision- making.36 Applications range 
from low- cost solutions using everyday technologies, such 
as smart phones, to high- cost specialist solutions such as 
sensorised environments. For the purposes of this paper, 
a more accessible term of ‘digital tool’ will be used to 
describe the exploration of a potential low- cost solution 
to support remote parent- implemented therapy for chil-
dren with SSD alongside direct SLT input.

Digital tools, such as SuSSD,28 are becoming more 
widely used in health interventions, and services are using 
digital platforms to support parent training. In speech 
and language therapy, digital resources offer a solution 
to possible challenges with in- person delivery, including 
increased access in remote locations, greater conve-
nience, reduced travel, less time attending appointments 
and a sense of support for families.38 39 Parents report 
they are motivated by and value the opportunity to find 
information online.40 Digital therapy resources could also 
facilitate increased intensity of home practice, offering 
children an opportunity to play motivating therapy games 
which sustain longer engagement.41 42 In their systematic 
review of technology- supported parent interventions, 
Hall and Bierman38 identified that a blended approach, 
combining technology and direct professional input, may 
be particularly positive in supporting effective parent- led 
interventions for young children. They identified a need 
for further research around what factors make digital 
interventions for parents effective, for whom and in what 
situations. The specific ingredients which make digital 
SLT resources effective for specific client groups, such as 
SSD, are also under- researched.43

Based on the existing evidence, it is posited that a digital 
training tool mapped to evidence- based approaches used 
in SuSSD28 could help parents deliver intervention at 
home, alongside regular direct SLT input. While current 
literature suggests that parent- implemented interven-
tions for SSD can be effective, it is clear this will be more 
effective in some contexts than others. For the future 
development of a digital parent- implemented resource, 
the factors which make this intervention effective (or 
not) in different situations needs further in- depth explo-
ration. This paper describes the protocol for a realist 
review which aims to understand these factors.

The aim of the realist review is to synthesise current 
literature to understand what works for whom in what 
circumstances, to optimise delivery of an effective and 
intensive digital parent- implemented intervention for 
children with SSD, alongside direct input from speech 
and language therapy.

The objectives are:
1. To explore why, how and in what circumstances parent- 

implemented speech and language interventions are 
effective for some children and families (with a pre-
dominant focus on supporting children with SSD).

2. To understand what factors specific to digital speech 
interventions for children with SSD enhance the effec-
tiveness of interventions, for which children and fami-
lies, in what circumstances, why and how.

3. To develop a preliminary explanatory programme the-
ory for a digital intervention which would capture how 
to support and empower parents to deliver effective 
and intensive speech intervention at home for their 
child with SSD.

4. To explore factors which impact usability, acceptance 
and long- term adoption of digital SLT interventions, 
in what circumstances, why and how.

METHODS AND ANALYSIS
A realist review of the literature will be used to explore 
this research question. A realist approach is considered 
appropriate in view of the complexity of the interven-
tion being reviewed. Medical Research Council (MRC) 
guidance44 suggests that when developing and evaluating 
complex interventions, careful consideration of how 
contextual factors interact with an intervention is needed. 
The realist approach is theory driven, involving gener-
ating and testing theoretical explanations around how 
context, mechanisms and outcomes of interventions interact. 
A realist review focuses on how an intervention works 
and does not place emphasis on effect size or confidence 
intervals.45 This theory- driven approach facilitates deep 
insight into which factors influence certain outcomes.45 
The literature suggests that parent- implemented inter-
ventions are more effective for some families than others 
and learning around use of digital resources supporting 
parent- implemented intensive interventions is still in its 
infancy. Therefore, insight into contexts and mechanisms 
of change for such parent- implemented interventions is 
particularly important.

The review will follow six stages, based on guidelines by 
Pawson,46 Hunter et al47 and RAMESES publication stan-
dards (Wong et al., 2013).45

Stage 1: identifying and developing the research question
The first stage will involve exploring and mapping the 
scope of the topic through informal, non- systematic 
reviewing of relevant literature, including published 
articles, policies, case studies and social media, such as 
Twitter. Through this exploratory process, key themes 
and concepts will be identified to act as a framework 
for the realist review.45 Themes will centre around 
intervention intensity for SSD and parent- implemented 
interventions and digital tools in speech and language 
therapy.

The research question will be developed and refined 
using realist principles alongside the population, inter-
vention, comparison and outcome (PICO) framework 
(see table 1). Realist methodology is explanatory in 
nature, and focusing the research question will be an iter-
ative process that will be further refined as the review takes 
place.46 The PICO framework will help to highlight the 
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population of interest and identify the primary outcome 
of the intervention.46

Stage 2: developing explanatory underpinning theories
Early explanatory underpinning theories will be devel-
oped through exploratory searching of literature, expert 
experience and discussion between the research team. 
These theories, referred to as initial rough programme 
theories (IRPTs),47 will relate to what parent- implemented 
interventions work, who they work for, and why and how 
they work. The IRPTs will be written using ‘if… then… 
because…’ statements to capture the different explan-
atory components of the programme. The Capability- 
Opportunity- Motivation Behaviour (COM- B) model,48 
which will be mapped to the Theoretical Domains Frame-
work (TDF)49 and relevant behaviour change techniques, 
will be used to help develop IRPTs across different levels 
of behaviour change. The COM- B model identifies capa-
bility, opportunity, and motivation as interacting factors 
that influence behaviour, providing a framework for 
understanding behaviour and supporting behaviour 
change when developing interventions.48 Using these 
theoretical models will support identification and consid-
eration of key mechanisms that when implemented or 
triggered will contribute towards an effective interven-
tion.47 50 Theories will be organised into different aspects 
of programme architecture, including the digital tool, 
the parent/carer role and the SLT role. Context will be 
considered across four levels as identified by Pawson46 : 
individual, interpersonal, institutional and infrastruc-
tural. This will help capture contexts which are less astute 
but still highly influential in whether an intervention 
works or not.46

An expert steering group will be formed to support 
the realist review, including representatives from speech 
and language therapy, parents/caregivers and clin-
ical psychology. IRPTs from each component of the 
programme architecture will be shared with the steering 
group, who will be asked to comment on whether they 
agree, disagree or have anything to add to theories. This 
will aid further theory refinement and identify gaps in 
thinking, in line with realist review guidelines.45 47

Through an iterative process of reviewing and refining 
the statements, the IRPTs will be narrowed to form a selec-
tion of key IRPTs for further study.51 This process will help 
define the intervention under review and focus attention 
on how the intervention works.46 A hypothetical model 
will be created to represent preliminary explanatory 

thinking about the mechanisms involved in the interven-
tion and how different contexts may impact on this.

Stage 3: developing a formal search strategy
A formal search strategy and sampling frame will be devel-
oped alongside a university subject librarian. Purposive 
sampling will be used, which will be iterative in nature 
and may continue to evolve as new theoretical thinking 
emerges from the data.45 46 Searching will involve data-
base searching, snowball sampling, forward and backward 
citation tracking, and talking to experts or authors. These 
search methods will continue until enough evidence 
has been collated to test the IRPTs, in a similar way to 
theoretical saturation.46 The methods used will be clearly 
documented.

Four recognised databases, identified in collabora-
tion with a subject librarian, will be searched: Scopus, 
CINAHL, Web of Science and Medline. Search terms 
will be generated using the PICO framework identified 
in Stage 1, mapped to key aspects of the programme 
architecture, for example, parent- implemented interven-
tions, intensity, digital speech interventions and digital 
parent- implemented interventions. The search terms will 
be reviewed by the expert steering group to identify any 
gaps. Due to historical and ongoing issues with termi-
nology use for different subtypes of SSD (and the fact 
that the majority of SSD are phonological in nature2 9), 
a range of terms will be used for SSD that will capture 
literature about children with phonological SSD but may 
also include other subtypes of SSD. The purpose of such 
a realist review is to mine for core, generalisable, theo-
retical thinking about what supports parent- implemented 
interventions to work for children with SSD alongside 
direct SLT, which is our justification for this approach.45 
Due to the scale of the project, only papers published 
between 2012 and 2022 which are written in English will 
be included. A Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses (PRISMA) flow diagram52 will 
be used to map identified evidence at each step.

Stage 4: selection and quality appraisal of evidence
A series of systematic steps will be used to decide whether 
studies will be included in the review. Inclusion of a range 
of data sources is encouraged in a realist review, where 
studies are not solely included or excluded based on 
study design, for example, only identifying randomised 
controlled trials. Decisions are made about relevance and 
rigour of data to be included from different sources, and 

Table 1 PICO framework

Population Parents/carers of children with (phonological) SSD

Intervention Parent- implemented interventions, digital SLT interventions, digital parent- implemented interventions, intensive intervention

Comparison No direct comparison. Some comparisons could be made to other models of service delivery

Outcome Increased intervention intensity, optimised intervention efficiency, improved speech outcomes, reduced long- term impact of SSD, support and 
empowerment for parents

PICO, population, intervention, comparison and outcome; SLT, speech and language therapist; SSD, speech sound disorder.
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studies that adopt methodologies typically excluded from 
a systematic review may be included if they are judged to 
contribute to developing or testing theoretical thinking 
about how the explored intervention may optimally 
work, or not in different contexts.45 In this review, once 
duplicates have been removed, literature will be identi-
fied, selected and quality appraised using three bespoke 
screening tools, adapted from existing realist reviews 
and guidance,45 53 to ensure assessment of relevance and 
rigour of the data.46 Each bespoke tool will be piloted 
before use and appropriately modified. The identifica-
tion, selection and appraisal steps will be conducted by 
the PhD researcher (NL), who will complete each stage 
on a Microsoft Excel document, which will document a 
clear record of decision- making. Two members of the 
specialist research team (JT, EP) will independently carry 
out the identification, selection and appraisal stages of 
article selection for a random sample of articles (10%) 
supporting rigour and consistency of the screening 
process. If the first reviewer is unclear about article inclu-
sion, or if there is a disagreement between reviewers, the 
second and third reviewers will screen the paper inde-
pendently. Through discussion, the three authors will 
reach a consensus about inclusion.

Identification
The identification tool will include six questions to screen 
title and abstracts of papers (see online supplemental 
appendix 1), identifying articles which meet the inclusion 
criteria. The inclusion and exclusion criteria are outlined 
in box 1.

Selection
The full text of the identified papers will be subsequently 
screened using the selection tool (see online supplemental 
appendix 2). Eight questions will help identify and select 
literature that (a) is highly relevant to the research ques-
tion and (b) supports theory development. Questions 
from the identification stage will be repeated to ensure 
the full text still meets the inclusion criteria. Additional 
selection questions will review the relevance of the article 
and ensure the paper offers insight into intervention 
mechanisms or contexts. Identified studies will predomi-
nantly focus on parent- implemented intervention, digital 
intervention or intervention intensity. Studies which also 
include children with other speech, language or commu-
nication needs (SLCN) will be considered if they offer 
theoretical insight towards the research question, for 
example, research studying SLT views on digital tools 
for children with SLCN as a population (which includes 
SSD) will be included if it offers key insight towards IRPT 
testing. In the same way, wider age ranges or intervention 
types will also be included if they offer relevant theoret-
ical insight towards the research question.46

Appraisal
Finally, the selected evidence will be quality appraised 
based on relevance and rigour.47 54 A bespoke tool will 
support this process (see online supplemental appendix 
3) alongside existing quality appraisal tools of method-
ological rigour, dependent on study design, including the 
Mixed Methods Appraisal Tool (MMAT),55 the Single- 
Case Reporting guideline In BEhavioural interventions 
(SCRIBE)56 and the PRISMA checklist.52 Appraisal 
will take place concurrently with data extraction and 
synthesis. While the overall quality of the study will be 
considered using the appraisal tools, the specific extracts 
of data taken from studies will be individually appraised 
to ensure they are of sufficient quality for inclusion. In a 
realist review, it is understood that there may still be trust-
worthy data to add to theory development despite other 
aspects of the study being treated with caution.46

Stage 5: extracting the data
Data will be extracted from the selected papers to 
test, refine and add to the IRPTs using a bespoke data 
extraction tool (see online supplemental appendix 
4), based on RAMESES guidelines and existing realist 
reviews.45 54 57 58 The extraction tool will be used flexibly, 
as each study may offer different insights into different 
aspects of the programme. Therefore, the type of data 
collected may vary across studies.46

Data will be extracted with the IRPTs in mind to offer 
descriptions of the intervention, the study population, 
conceptual and theoretical thinking about contexts and 
mechanisms of interventions, and key findings contrib-
uting to theory development.46 This extracted data will 
add to theories about how the intervention works. This 
process will involve abductive thinking, which is to 
make inferences and conceptualise theories about how 

Box 1 Inclusion/exclusion criteria

Inclusion criteria
Relate to a speech and language therapy intervention
Relate to intervention for speech sound disorder
Indicate intervention is received by children aged 2–7 years
Relate to at least one of the following:
a. Involvement of parents in intervention
b. OR Digital intervention
c. OR Intensity of intervention

Exclusion criteria
The population receiving intervention falls within the following clinical 
diagnosis:
Autism spectrum disorder
Down syndrome
Fragile X syndrome
Hearing impairment
Attention Deficit Hyperactivity Disorder
Cerebral palsy
Dysfluency
Voice disorder
Visual impairment
Sensory processing difficulty
Selective mutism

copyright.
 on January 17, 2024 at U

C
L Library S

ervices. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-074272 on 6 January 2024. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
https://dx.doi.org/10.1136/bmjopen-2023-074272
http://bmjopen.bmj.com/


6 Leafe N, et al. BMJ Open 2024;14:e074272. doi:10.1136/bmjopen-2023-074272

Open access 

an intervention might work, and retroductive thinking, 
which is the process of identifying and testing hidden 
mechanisms of an intervention.47 59 Quotes and sections 
of data from qualitative studies will be used to support 
theory development and support transparency of infer-
ences made.

To support the data extraction stage, the full text of 
included literature will be imported into NVivo. Studies 
will be read and re- read in depth, and reference to how 
the intervention works (or not) will be highlighted and 
given a label (code). Part of the coding framework will be 
deductive and include nodes which relate to IRPTs and 
the COM- B model,48 mapped to the TDF.49 Other codes 
will be inductive depending on data collected. Studies 
may be revisited many times as theories develop and 
emerge.

Stage 6: analysis and synthesis of data
In this stage, the extracted data will be synthesised to 
generate context- mechanism- outcome (CMO) configu-
rations, as described by Pawson.60 These configurations 
outline inferences about how the programme is thought 
to work and how these mechanisms interact with the 
context to generate certain outcomes. This stage will be 
undertaken by NL, with regular discussion with the review 
team.

To formulate the CMOs, the coded and extracted data 
will continue to be analysed, and subnodes will be used 
to further code theoretical data into contexts, mecha-
nisms and outcomes. Patterns in how outcomes occur in 
different contexts will be analysed. This will allow IRPTs 
to be tested, further refined, confirmed or refuted.61 
This process is iterative, and CMOs will continue to be 
generated through ongoing scrutiny of extracted data, 
further literature searching and synthesising different 
data sources. Through this, a set of CMOs will be gener-
ated to depict what is most important to the research 
question.46 The preliminary explanatory model showing 
possible theories underpinning the intervention will be 
refined. The proposed completion date for the review is 
January 2024.

Ethics and dissemination
Ethical approval is not required for the RR, as primary 
data is not being collected. The refined programme theo-
ries will form the basis of the next stages of the overall 
research study. A realist evaluation will test, further refine 
and develop the programme theory with key stakeholders. 
Following this, the underpinning programme theory will 
be used to coproduce a digital training tool with SLTs and 
parents of children with SSD.

The realist review findings will be disseminated 
through peer- reviewed publication. The findings will 
be shared through professional networks, ensuring that 
outcomes are reported in terms which support clinical 
application, for example, advice on which contexts lead 
to which outcomes, mechanisms to support behaviour 
change and factors to support successful delivery of 

parent- implemented interventions for SSD.46 The expert 
steering group will be involved in dissemination, who will 
advise and support ways to share the information with 
service users, SLTs and policy makers. Abstracts will be 
submitted to international conferences (International 
Clinical Phonetics and Linguistics Association Confer-
ence and International Association of Communication 
Sciences and Disorders Conference), supporting further 
dissemination.

Patient and public involvement
A steering group of between 5 and 10 expert stake-
holders with experience relevant to the key themes will 
be involved throughout the wider study, which will be 
important to support the generation of meaningful and 
useful findings.47 51 These stakeholders will provide expert 
insight to inform the refinement of programme theories, 
the literature searches, the quality and clarity of written 
outputs arising from the review, and the dissemination of 
findings.

 

Twitter Naomi Leafe @Naomi_Leafe, Emma Pagnamenta @EmmaPagnamenta and 
Jill Titterington @JiTitterington

Contributors All authors made contributions to the design of this protocol (NL, JT, 
EP, LT, AH, MD). NL wrote the original draft of the article with input from all authors. 
All authors reviewed, edited and/or commented on drafts of the manuscript and 
approved the final version for submission.

Funding This review protocol has been completed as part of a PhD studentship 
at Ulster University (NL) which is supported by the Department for the Economy 
(DfE).

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/ 
licenses/by/4.0/.

ORCID iDs
Naomi Leafe http://orcid.org/0000-0001-8548-0637
Emma Pagnamenta http://orcid.org/0000-0002-4703-3163
Laurence Taggart http://orcid.org/0000-0002-0954-2127
Mark Donnelly http://orcid.org/0000-0003-1250-265X
Angela Hassiotis http://orcid.org/0000-0002-9800-3909
Jill Titterington http://orcid.org/0000-0002-5968-158X

copyright.
 on January 17, 2024 at U

C
L Library S

ervices. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-074272 on 6 January 2024. D
ow

nloaded from
 

https://twitter.com/Naomi_Leafe
https://twitter.com/EmmaPagnamenta
https://twitter.com/JiTitterington
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-8548-0637
http://orcid.org/0000-0002-4703-3163
http://orcid.org/0000-0002-0954-2127
http://orcid.org/0000-0003-1250-265X
http://orcid.org/0000-0002-9800-3909
http://orcid.org/0000-0002-5968-158X
http://bmjopen.bmj.com/


7Leafe N, et al. BMJ Open 2024;14:e074272. doi:10.1136/bmjopen-2023-074272

Open access

REFERENCES
 1 McLeod S, Crowe K, Masso S, et al. Profile of Australian preschool 

children with speech sound disorders at risk for literacy difficulties. 
Australian J Learn Difficulties 2017;22:15–33. 

 2 Broomfield J, Dodd B. Children with speech and language 
disability: caseload characteristics. Int J Lang Commun Disord 
2004;39:303–24. 

 3 Wren Y, Harding S, Goldbart J, et al. A systematic review and 
classification of interventions for speech- sound disorder in preschool 
children. Int J Lang Commun Disord 2018;53:446–67. 

 4 Eadie P, Morgan A, Ukoumunne OC, et al. Speech sound 
disorder at 4 years: prevalence, comorbidities, and predictors 
in a community cohort of children. Dev Med Child Neurol 
2015;57:578–84. 

 5 Jessup B, Ward E, Cahill L, et al. Prevalence of speech and/or 
language impairment in preparatory students in northern Tasmania. 
Int J Speech Lang Pathol 2008;10:364–77. 

 6 Law J, Boyle J, Harris F, et al. Prevalence and natural history of 
primary speech and language delay: findings from a systematic 
review of the literature. Int J Lang Commun Disord 2000;35:165–88. 

 7 Joffe V, Pring T. Children with phonological problems: a survey of 
clinical practice. Int J Lang Commun Disord 2008;43:154–64. 

 8 Mcleod S, Baker E. Speech- language pathologists’ practices 
regarding assessment, analysis, target selection, intervention, and 
service delivery for children with speech sound disorders. Clin 
Linguist Phon 2014;28:508–31. 

 9 Sugden E, Baker E, Munro N, et al. Involvement of parents in 
intervention for childhood speech sound disorders: a review of the 
evidence. Int J Lang Commun Disord 2016;51:597–625. 

 10 Wren Y, Pagnamenta E, Peters TJ, et al. Educational outcomes 
associated with persistent speech disorder. Int J Lang Commun 
Disord 2021;56:299–312. 

 11 Wren Y, Pagnamenta E, Orchard F, et al. Social, emotional and 
behavioural difficulties associated with persistent speech disorder in 
children: a prospective population study. JCPP Adv 2023;3:e12126. 

 12 Yasmin T, Hafeez H, Sadia A, et al. Working memory span and 
receptive vocabulary assessment in urdu speaking children with 
speech sound disorder. Acta Psychol (Amst) 2022;231:103777. 

 13 McCurtin A, Clifford AM. What are the primary influences on 
treatment decisions? How does this reflect on evidence- based 
practice? indications from the discipline of speech and language 
therapy. Eval Clin Pract 2015;21:1178–89. 

 14 Hegarty N, Titterington J, McLeod S, et al. Intervention for children 
with phonological impairment: knowledge, practices and intervention 
intensity in the UK. Int J Lang Commun Disord 2018;53:995–1006. 

 15 Sugden E, Baker E, Munro N, et al. An Australian survey of parent 
involvement in intervention for childhood speech sound disorders. Int 
J Speech Lang Pathol 2018;20:766–78. 

 16 Baker E, McLeod S. Evidence- based practice for children with 
speech sound disorders: part 1 narrative review. Lang Speech Hear 
Serv Sch 2011;42:102–39. 

 17 McLeod S, Baker E. Children’s speech: an evidence- based approach 
to assessment and intervention. London: Pearson, 2017.

 18 Baker E. Optimal intervention intensity. Int J Speech Lang Pathol 
2012;14:401–9. 

 19 Sugden E, Baker E, Munro N, et al. Service delivery and intervention 
intensity for phonology- based speech sound disorders. Int J Lang 
Commun Disord 2018;53:718–34. 

 20 Warren SF, Fey ME, Yoder PJ. Differential treatment intensity 
research: A missing link to creating Optimally effective 
communication interventions. Ment Retard Dev Disabil Res Rev 
2007;13:70–7. 10.1002/mrdd.20139 Available: https://onlinelibrary. 
wiley.com/toc/10982779/13/1

 21 Kaipa R, Peterson AM. A systematic review of treatment intensity in 
speech disorders. Int J Speech Lang Pathol 2016;18:507–20. 

 22 Williams AL. Intensity in phonological intervention: is there a 
prescribed amount Int J Speech Lang Pathol 2012;14:456–61. 

 23 Allen MM. Intervention efficacy and intensity for children with speech 
sound disorder. J Speech Lang Hear Res 2013;56:865–77. 

 24 McCormack J, Baker E, Masso S, et al. Implementation fidelity of 
a computer- assisted intervention for children with speech sound 
disorders. Int J Speech Lang Pathol 2017;19:265–76. 

 25 Hegarty N, Titterington J, Taggart L. A qualitative exploration of 
speech- language Pathologists’ intervention and intensity provision 
for children with phonological impairment. Int J Speech Lang Pathol 
2021;23:213–24. 

 26 Furlong L, Serry T, Erickson S, et al. Processes and challenges in 
clinical decision- making for children with speech- sound disorders. 
Int J Lang Commun Disord 2018;53:1124–38. 

 27 McFaul H, Mulgrew L, Smyth J, et al. Applying evidence to practice 
by increasing intensity of intervention for children with severe speech 

sound disorder: a quality improvement project. BMJ Open Qual 
2022;11:e001761. 

 28 Hegarty N, Titterington J, McLeod S, et al. Sussd: supporting and 
understanding speech sound disorder. Ulster University; 2018. 
Available: https://www.ulster.ac.uk/research/topic/nursing-and- 
health/ caring-for-people-with-complex-needs/research-themes/ 
neurodevelopmental/ssd

 29 Lawler K, Taylor NF, Shields N. Outcomes after caregiver- provided 
speech and language or other allied health therapy: a systematic 
review. Arch Phys Med Rehabil 2013;94:1139–60. 

 30 Law J, Garrett Z, Nye C. Speech and language therapy interventions 
for children with primary speech and language delay or disorder. 
Cochrane Database Syst Rev 2003;2003:CD004110. 

 31 Sugden E, Baker E, Williams AL, et al. Evaluation of Parent- and 
speech- language pathologist–delivered multiple oppositions 
intervention for children with phonological impairment: A multiple- 
baseline design study. Am J Speech Lang Pathol 2020;29:111–26. 

 32 Sweeney T, Hegarty F, Powell K, et al. Randomized controlled 
trial comparing parent led therapist supervised articulation 
therapy (PLAT) with routine intervention for children with speech 
disorders associated with cleft palate. Int J Lang Commun Disord 
2020;55:639–60. 

 33 Watts Pappas N, McAllister L, McLeod S. Parental beliefs and 
experiences regarding involvement in intervention for their child with 
speech sound disorder. Child Lang Teach Therapy 2016;32:223–39. 

 34 NIHR evidence: what is digital health technology and what can it do 
for me [online]. 2022. 10.3310/nihrevidence_53447

 35 Lin Y, Lemos M, Neuschaefer- Rube C. Digital health and digital 
learning experiences across speech- language pathology, phoniatrics, 
and otolaryngology: interdisciplinary survey study. JMIR Med Educ 
2021;7:e30873. 

 36 Mathews SC, McShea MJ, Hanley CL, et al. Digital health: a path to 
validation. NPJ Digit Med 2019;2:38. 

 37 ORCHA. How do Digital health standards assess evidence. ORCHA, 
. 2021Available: https://orchahealth.com/how-do-digital-health- 
standards-assess-evidence/

 38 Hall CM, Bierman KL. Technology- assisted interventions for parents 
of young children: emerging practices, current research, and future 
directions. Early Child Res Q 2015;33:21–32. 

 39 Snodgrass MR, Chung MY, Biller MF, et al. Telepractice in speech–
language therapy: the use of online Technologies for parent training 
and coaching. Commun Disorders Quarter 2017;38:242–54. 

 40 McGill N, McLeod S. Aspirations for a Website to support families’ 
active waiting for speech- language pathology. Int J Speech Lang 
Pathol 2019;21:263–74. 

 41 Ahmed B, Monroe P, Hair A, et al. Speech- driven mobile games for 
speech therapy: user experiences and feasibility. Int J Speech- Lang 
Pathol 2018;20:644–58. 

 42 Hair A, Ballard KJ, Markoulli C, et al. A longitudinal evaluation of 
tablet- based child speech therapy with Apraxia world. ACM Trans 
Access Comput 2021;14:1–26. 

 43 Law J, Dornstauder M, Charlton J, et al. Tele- practice for children 
and young people with communication disabilities: employing 
the COM- B model to review the intervention literature and 
inform guidance for practitioners. Int J Lang Commun Disord 
2021;56:415–34. 

 44 Skivington K, Matthews L, Simpson SA, et al. A new framework for 
developing and evaluating complex interventions: update of medical 
research Council guidance. BMJ 2021;374:n2061. 

 45 Wong G, Greenhalgh T, Westhorp G, et al. RAMESES publication 
standards: realist syntheses. BMC Med 2013;11:21. 

 46 Pawson R. Evidence- based policy. In: Evidence- Based Policy: A 
Realist Perspective. 1 Oliver’s Yard, 55 City Road, London England 
EC1Y 1SP United Kingdom : SAGE Publications, Limited, 2006. 

 47 Hunter R, Gorely T, Beattie M, et al. Realist review. Int Rev Sport 
Exercise Psychol 2022;15:242–65. 

 48 Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to 
Designing Interventions. London: Silverback Publishing, 2014.

 49 Cane J, O’Connor D, Michie S. Validation of the theoretical 
framework. Implement Sci 2012;7:37. 

 50 Atkins L, Francis J, Islam R, et al. A guide to using the theoretical 
domains framework of behaviour change to investigate 
implementation problems. Implement Sci 2017;12:77. 

 51 Pawson R, Greenhalgh T, Harvey G, et al. Realist synthesis- an 
introduction. ESRC Research Methods Programme. University of 
Manchester; 2004.

 52 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. 
Syst Rev 2021;10:89:89.:. 

 53 Jagosh J, Pluye P, Macaulay AC, et al. Assessing the outcomes of 
Participatory research: protocol for identifying, selecting, appraising 

copyright.
 on January 17, 2024 at U

C
L Library S

ervices. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-074272 on 6 January 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1080/19404158.2017.1287105
http://dx.doi.org/10.1080/13682820310001625589
http://dx.doi.org/10.1111/1460-6984.12371
http://dx.doi.org/10.1111/dmcn.12635
http://dx.doi.org/10.1080/17549500701871171
http://dx.doi.org/10.1080/136828200247133
http://dx.doi.org/10.1080/13682820701660259
http://dx.doi.org/10.3109/02699206.2014.926994
http://dx.doi.org/10.3109/02699206.2014.926994
http://dx.doi.org/10.1111/1460-6984.12247
http://dx.doi.org/10.1111/1460-6984.12599
http://dx.doi.org/10.1111/1460-6984.12599
http://dx.doi.org/10.1002/jcv2.12126
http://dx.doi.org/10.1016/j.actpsy.2022.103777
http://dx.doi.org/10.1111/jep.12385
http://dx.doi.org/10.1111/1460-6984.12416
http://dx.doi.org/10.1080/17549507.2017.1356936
http://dx.doi.org/10.1080/17549507.2017.1356936
http://dx.doi.org/10.1044/0161-1461%202010/09-0075
http://dx.doi.org/10.1044/0161-1461%202010/09-0075
http://dx.doi.org/10.3109/17549507.2012.700323
http://dx.doi.org/10.1111/1460-6984.12399
http://dx.doi.org/10.1111/1460-6984.12399
http://dx.doi.org/10.1002/mrdd.20139
https://onlinelibrary.wiley.com/toc/10982779/13/1
https://onlinelibrary.wiley.com/toc/10982779/13/1
http://dx.doi.org/10.3109/17549507.2015.1126640
http://dx.doi.org/10.3109/17549507.2012.688866
http://dx.doi.org/10.1044/1092-4388%202012/11-0076
http://dx.doi.org/10.1080/17549507.2017.1293160
http://dx.doi.org/10.1080/17549507.2020.1769728
http://dx.doi.org/10.1111/1460-6984.12426
http://dx.doi.org/10.1136/bmjoq-2021-001761
https://www.ulster.ac.uk/research/topic/nursing-and-health/%20caring-for-people-with-complex-needs/research-themes/%20neurodevelopmental/ssd
https://www.ulster.ac.uk/research/topic/nursing-and-health/%20caring-for-people-with-complex-needs/research-themes/%20neurodevelopmental/ssd
https://www.ulster.ac.uk/research/topic/nursing-and-health/%20caring-for-people-with-complex-needs/research-themes/%20neurodevelopmental/ssd
http://dx.doi.org/10.1016/j.apmr.2012.11.022
http://dx.doi.org/10.1002/14651858.CD004110
http://dx.doi.org/10.1044/2019_AJSLP-18-0248
http://dx.doi.org/10.1111/1460-6984.12542
http://dx.doi.org/10.1177/0265659015615925
http://dx.doi.org/10.2196/30873
http://dx.doi.org/10.1038/s41746-019-0111-3
https://orchahealth.com/how-do-digital-health-standards-assess-evidence/
https://orchahealth.com/how-do-digital-health-standards-assess-evidence/
http://dx.doi.org/10.1016/j.ecresq.2015.05.003
http://dx.doi.org/10.1177/1525740116680424
http://dx.doi.org/10.1080/17549507.2019.1604802
http://dx.doi.org/10.1080/17549507.2019.1604802
http://dx.doi.org/10.1080/17549507.2018.1513562
http://dx.doi.org/10.1080/17549507.2018.1513562
http://dx.doi.org/10.1145/3433607
http://dx.doi.org/10.1145/3433607
http://dx.doi.org/10.1111/1460-6984.12592
http://dx.doi.org/10.1136/bmj.n2061
http://dx.doi.org/10.1186/1741-7015-11-21
http://dx.doi.org/10.4135/9781849209120
http://dx.doi.org/10.4135/9781849209120
http://dx.doi.org/10.1080/1750984X.2021.1969674
http://dx.doi.org/10.1080/1750984X.2021.1969674
http://dx.doi.org/10.1186/1748-5908-7-37
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1186/s13643-021-01626-4
http://bmjopen.bmj.com/


8 Leafe N, et al. BMJ Open 2024;14:e074272. doi:10.1136/bmjopen-2023-074272

Open access 

and Synthesizing the literature for realist review. Implement Sci 
2011;6:24. 

 54 Luetsch K, Rowett D, Twigg MJ. A realist synthesis of pharmacist- 
conducted medication reviews in primary care after leaving hospital: 
what works for whom and why BMJ Qual Saf 2021;30:418–30. 

 55 Hong Q, Pluye P, Fàbregues S, et al. Mixed methods appraisal tool 
(MMAT): user guide [Internet]. Canadian Intellectual Property Office, 
Industry Canada 2018:1–11. Available: http://mixedmethodsappr 
aisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_ 
criteria-manual_2018-08-01_ENG.pdf%0Ahttp://mixedmethodsappr 
aisaltoolpublic.pbworks.com/

 56 Tate RL, Perdices M, Rosenkoetter U, et al. The single- case reporting 
guideline in behavioural interventions (SCRIBE) 2016: explanation 
and elaboration. Arch Sci Psychol 2016;4:10–31. 

 57 Harniess P, Gibbs D, Basu A, et al. Optimising parental engagement 
in early intervention physical therapy for infants with cerebral palsy - 
a realist synthesis. Physiotherapy 2020;107:e68–9. 

 58 van Hees SGM, Carlier BE, Blonk RWB, et al. Understanding work 
participation among employees with common mental disorders: what 
works, for whom, under what circumstances and how? A systematic 
realist review protocol. Work 2021;69:827–38. 

 59 Jagosh J. Retroductive theorizing in Pawson and Tilley’s applied 
scientific realism. J Crit Real 2020;19:121–30. 

 60 Pawson R. The science of evaluation: A realist manifesto. In: The 
science of evaluation: a realist manifesto. 1 Oliver’s Yard, 55 City 
Road, London EC1Y 1SP United Kingdom : Sage, 2013. 

 61 Maidment I, Booth A, Mullan J, et al. Developing a framework for 
a novel multi- disciplinary, multi- agency Intervention(S), to improve 
medication management in community- dwelling older people on 
complex medication regimens (MEMORABLE)--a realist synthesis. 
Syst Rev 2017;6:125:125.:. 

copyright.
 on January 17, 2024 at U

C
L Library S

ervices. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-074272 on 6 January 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1186/1748-5908-6-24
http://dx.doi.org/10.1136/bmjqs-2020-011418
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf%0Ahttp://mixedmethodsappraisaltoolpublic.pbworks.com/
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf%0Ahttp://mixedmethodsappraisaltoolpublic.pbworks.com/
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf%0Ahttp://mixedmethodsappraisaltoolpublic.pbworks.com/
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf%0Ahttp://mixedmethodsappraisaltoolpublic.pbworks.com/
http://dx.doi.org/10.1037/arc0000027
http://dx.doi.org/10.1016/j.physio.2020.03.093
http://dx.doi.org/10.3233/WOR-213515
http://dx.doi.org/10.1080/14767430.2020.1723301
http://dx.doi.org/10.4135/9781473913820
http://dx.doi.org/10.4135/9781473913820
http://dx.doi.org/10.1186/s13643-017-0528-1
http://bmjopen.bmj.com/


Appendix 1: Identification Screening Tool  

 

  

Does the title/ abstract: 

 

Yes (2) No (1) Unsure (3) 

1 Relate to a speech and language therapy intervention?     

2 Relate to intervention for primary speech sound disorder?    

3 Indicate intervention received by children aged 2-7 years?    

4 Relate to one of the following?     

 

a. Involvement of parents in intervention     

b. OR Online/ digital intervention     

c. OR Intensity of intervention    

5 
The population receiving intervention does not fall within the 

exclusion criteria outlined below:  
   

 
If they do fall within the exclusion criteria, please specify 

which: 

Autism Spectrum Disorder  

Down Syndrome  

Fragile X Syndrome  

Hearing impairment  

ADHD   

Cerebral Palsy  

Dysfluency   

Voice disorder  

Visual impairment  

Sensory processing difficulty   

Selective mutism  
 

6 To be included?     
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Appendix 2: Selection Screening Tool 

  

Does the paper: Yes (2) Somewhat (1) No (0) 

1 Relate to speech and language therapy intervention?    

2 Relate to intervention for primary speech sound disorder?    

3 Relate to intervention for children aged 2-7 years?    

4 Relate to one of the following?  

 

Involving parents in intervention?    

OR Digital intervention?    

OR Intensity of intervention?    

5 Describe the methodology used?    

  Outline methodology:       

6 
Refer to or describe mechanisms or contexts of the 

intervention? 
   

 Overall score (out of 16)    

7 Relevance of study High (2) Moderate (1) Low (0) 

8 To be included? Yes (2) Possibly (1) No (0) 

  Reason:  

Relevance: 

High (green):  

- The research is very relevant to the realist review research questions. 

- Contexts and mechanisms are clearly described. 

- The paper adds rich insight to initial programme theories 

- Makes specific reference to theory related to SSD (rather than SLCN) 

- Children are predominantly within the age bracket of 2-7 years 

- If looking at telehealth, the paper makes specific reference to theory that is relevant to asynchronous digital 

intervention 

- If looking at intervention delivered by another person (not the SLT), then this is the child’s parent/ carer.  

Moderate (amber):  

- The research has some relevance to the realist review questions and initial programme theories 

- The research covers SSD in some way but may also describe intervention for other SLCN.  

- Includes children aged 2-7 but this age is not the main focus of the study  

- If looking at telehealth, the research may cover asynchronous intervention, but also looks at synchronous telehealth  

- If looking at intervention delivered by another person, this may not be the parent/carer (e.g., school staff) 

Low (red):   

- The research has some relevance to the research question and initial programme theories, but may not offer rich 

insight  
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Appendix 3: Appraisal tool  

Does the full text paper: Yes 
(2) 

Somewhat 
(1) 

No 
(0) 

1 Help build on and/ or test (i.e., confirm, refine, refute) programme theories about: 
Involving parents in intervention? 
OR Digital intervention? 
OR Intensity of intervention? 

   

2 Describe how the intervention was carried out?     

3 Give insight into mechanisms or contexts of the intervention?    

 Relevant comments   

4 Outline or refer to middle range theory related to: 
Involving parents in intervention? 
OR Digital intervention? 
OR Intensity of intervention? 
 
Yes: Clear overarching theory outlined. 
Somewhat: Theory alluded to but not specified. 
No: No links made to overarching theory.  

   

 Relevant comments   

5 Use methods that are credible, robust and trustworthy enough?  Use the screening 
questions from MMAT/ PRISMA checklist/ SCRIBE.  

   

 Comments: Use screening questions from MMAT, SCRIBE or PRISMA. State 
strengths and weaknesses of the article. Any red flags? 

Comments:       

6 Summary: Usefulness and relevance of study (please select):  

 High (2) Moderate (1)  Low (1) 

 
   

7 Summary: Rigour, credibility, and trustworthiness of study (please select): 

 High (2) Moderate (1) Low (1) 

 
   

 Summary of the paper (brief overview of what it is about/ methods used/ type of data source etc.):       

8 Relevance score out of 10: 

9 Critical appraisal score: 
MMAT (out of 5) 
PRISMA checklist (out of 42) 
SCRIBE (out of 26) 

10 Rigour score of data (out of 2): 

11 To be included? Yes (2) Possibly (1) No (0) 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2023-074272:e074272. 14 2024;BMJ Open, et al. Leafe N



Appendix 4: Data extraction tool 

Author  

Year  

Objectives   

Research question   

Study type   

Study population (characteristics, inclusion or 

exclusion criteria) 

 

Age range of child receiving intervention  

Intervention focus (e.g., digital intervention, parent-

based intervention, intensity of intervention) 

 

Programme description (location, timing, protocol, 

follow up etc.) 

 

Main outcomes   

Summary of methodological robustness and 

credibility (using previous appraisal tool) 

 

Key findings contributing to programme theory 

development:  

 

Mechanism  

Context (individual, interpersonal, 

infrastructural) 

 

Reference to middle-range theory:  

Identified by researcher   

Identified by author  
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